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ee 87, 127, 199, 236, 257, 865, 399, 488, 487. 


Klectrioally- Driven Centrifagal Pump, 579 
Electrically-Heated Soldering Irons, 614 


Electric Ligh 
at Aberavon, 247 
at Aberoarn, 189, 787, 859 
gir ae. 84, 69, 175, 857, 429, 465, 500, 572, 68:', 
53 
at Accrington, 108, 684, 607, 681, 682, 717, 762 
at Acton, 888 
at Airdrie, 857 8 
at Aldershot, 754 
at Alfreton, 69, 141, 248, 284, 585, 631 
at Alloa, 464 
at Ambleside, 428 


in America, 2, 82, 110, 826, 401, 472, 654, 687, 688, 


722, 796 
at Anuflield Plaln, 821 
within the Arctic Circle, 200 
at Arlesey, 108 
at Ashton, 285, 429, 535, 572, 716, 895. 932 
at Au lenshaw, 465, 6S0 
In Australla, 470 
in Austria, 721 
at Aylesbury, 247, 859 
at Ayr, 104, 285, 888, 430, 678, 861 
at Bacup, 70, 429, 5 aoe 
at Banbury, 21. 140, 896 
at Bangor, 106, 234, 672, 607, 828, 859 
at Barking, 140, 322, 465, 535. 
at Barnar Castle, 284, 321, 857, 888, 429, 464 
at Barues, 931 
at Barnet, 88, 680, 752 
at Barnsley, 108, 321, 888, 681, 859 
at Barnstaple, 572 
at Barrow, 105, 584, 607, 645, 681, 787, 825 
at Barry, 105 
at Basingstoke, 140 247 
at Bath, 88, 176, 286, 347, 429, 465, 644, 787 
at Battersea, 68, 250, 284, 8 
at Beckenham, 70, 427, 601, 648, 682, 764, 823 


202592 


ree: 


Electri 
at Bedford, 822, 


o Ligh 


„ . ous 


at Belper, 787 

at Belper, 787 | 250 . 4%, 465, 716 788, 931 
at Berwick, 108, 212 

at Beverley, 247, 869 7 
at e 647 


734 789, 742, 754. 775, 788, 883 , 896, 932; also 


at Birkenhead, 644, 753 

at Birmingham, 88, 140, 765 

at Birstall, 68, 106 

at Bishop Auckland, 5672 

at Blackburn, 247 ee h 

at Blackpool "212 í 

at Blaydon, 105 . f 

in Bohemia, 650 

at Bolton, 27, 778, 861, 895 

fo Bombay, 1 ry 825 

at Bournemouth, 394 421, 428 

at Bowness, 247, 584 

at Bradford, 68, 8 146, 212, 247, 281, 405, 501, 
635, 607, 787, 8 

at Bre soepeth, 855 


. of, Deputation to Board of Trade, 37 
me Brecon, 64 
at Bridgend, 786 
at Bri-igwater, 1a; 175, 429, 606, 645, 768, 825, 982 
at Briditn ington, 606 
at Brlerley Hln, 888 
at Brighouse, 82, 176 
at Brighton, 140, 215, g 888, 898, 428, 480, 494, 
536, 642, 607, 614, 680, 860 
at Bristol, 84, 260, 284, 286, 822, 466, 572, 648, (80, 


860 

at Bromley, 50), 5838 , 

at Bryomawr, 787 i 1555 : 

at Barnley, 247, 717 

at Burton, 105, 681 

at Bury, 6), 681 

at Bary St ‘Edmunds, 108, 247, 838, 57 1 

at Buxton, 247, 234, 367, 501, 574, 757 

at Calcutta, 646 

at Camberwell, 69, 421. 

at Cambridge, 42 240, 988 

in Cavada, 362, 865 

at Canterbury, 83, 177, £34, 718, 85) 

at Cardiff, 69, 106. 199, 213, 249, 250, 284, 573, 107, 
639, 680, 823, 532 

at Oas lisle, 68, 106, 888, 631, 802. 895 

at Carmarthen, 141 f 

at Castleton, 672 

at Cefn Mawr, 7&8 

in Ceylon, 429, 685 

at Chatham, 857 

at Cheadle, 572 

at Chelmsford, 

at Chelsea $17, 352 

at Chelter ham, 502, 680, 716 

at Chester, 284, 297, 762 

at Cheaterfield, 69, 400 631, 752. 

at Chester-le-Sir. ct, 108 

at Chichester, 189, 176 

in Chins, 649, 722 

at Chislehurst, 646 

at Chiswick, 176, 285, 648 , 

of Churches, 141 ‘ 

ia the City (London), 241, 320, 322, 382, 392, 449 
451, 636, 640. 718 

at Clacton, 859 

at Cleckheaton, 176, 607 

at Cleethorpes, 464, 601, 528, 606, 681, 897 

at Clerkenwe 421, 463, 895 

at Clydebank, 752 

at Coatbridge, 673 

at Colchester, 21%, 499, 686, 824, 853 

at Colne, 70, 212, 248, ci 599. 572, 681, 897 

at Colwya Bay, 427, 787 

Companies, ese COMPANIES’ MEETINGS, BTC. 

Companies’ Curves, 16 

Companies Stock and Share List, see each Issue 

Compstitton in, 558 
at Consett, 248 

Contracts Open for, see TENDERS WANTED AND 
ACOEPTED 

at Cork, 984 

of Country R 821, 335 

ut Coventry, 68, 572, 933 

nt Crewe, 12, 888 681 

ut Orioole th, 857 

at Crompton, 463 

at 55 142, 248, 256, 291, 856, 466, 607, 615, 632, 


7 
at Dalkeith, 212, 718, 754, 860 
at Darlington, 176, 218, 535, 861 
at Dartmouth, 762 
at Darwen, 605, 567. 717 
at Deal, 284, 856, 500, 648, 680 
at Deptford, 141, 428, 754 
at Derby, 81, 130. 247. 357, 887, 859 


at Devonport, 358. 818 
at Dewsbury, 68, 140, 643, 787 š 
at Disley, 285 

at i 856, 387, 474 510, 685, 859 

at D>: king, 933 

at Douglas, 83 

at Dover, 857, an, 460, 787, 931. 

at Driffield, 983 


at Dublin, 363 81, 175. 452, 465. 491 734 

at Dudley, 69, 680, 826, . 896 

at Dufftown, 189 

at Dunblane, 104, 140 

at Dundee, 140, 428, 608, 931 

at Duufermiine, 718 

at Durham, 33, 178, 247, 856, 601, 187; also see 
POWER | RANSMISSION, under ls“ . 

at Ealing, 250, 820 

at Eaatb: arne, 63, 212, 248, 867, 888, 502, 645, 681, 
859, £60, 983 

at Bact Gi iustead. 681 5 

at East Molesey, 585 

at Ecoles, 68, 858 507, 681, 860 

at Edinburgh, 68 175, 248, 820, 572, 608, 644, 680, 
716, 762, 824, 860 
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Electric ( : Electric Lizhting (continued) : Electric (continued): 
Pe . 3 and London Cham bor of Commerce, 291 at Scarburough, 240, 357, (44, 787 
mee anor aa : and London County Council, 142, 251, — 823, 888, at Beaham Harbour, 140 825. 
484, 406, 502, 527, 616, ae "718 764 1 3 140 175, 752 
at 1 Enna 500 at Londonderry, 00, 320, 35 7, 886, 578, 71 at Shanghai, 536 
nes, e for, 6 of Lovdon i e at Sheffield, 64, 247, 250, 321, 888, 685, 6 0, 860 
at om, 175, 821, 536 of London Streets, 182 at Shipley, 176 
at Erdington, 536 and London Vestries, Conference on, 175, 181, $61 of Bbips, 471, 488, 516, 001 
at Eston, 249 at Long Beton, 857, 607 at Shoebaryness 
at Evesham, 717 at Longton, 680 at Shoreditch, 187. 747 896, 721, 754 
at Exeter, 465 at Lowestoft, 286, 429, 464, 572, 717, 897 at Shrewsbury, 141, 768 
Extension of Mains in London, see under are at Ludlow, 212 at Shipton, 4 
County Council at Luton, 141, it 680, 931 at Sleaford, 247, 585, 606 
at Fareham, 861 at Lymington, 64 of Soldiers’ Home f Rest, 760 


et Faroworth, 607 
at Fenton, 821, rat 828 


of Fife Asylam, 888 , 429, 464, 606, 850 
at Fladbary, 284 
at Fleetwood, 65, 606 


at Folkestone, 495 

at Friern Barnet, 320, 888 

at Frome, 499 

at Fulham, 247, 505, 586, 718, 788 

v. Gas, 110, 290, 908 

at Gate: head, 82, 212, 286 

in Go: many, 397, 398, 400 

at Gillingham, 249 

at Glasgow, 429, 613, 681, 758, 848 

at Gloucester, 70, 218 , 850, 466, 590, 717, 788, 931 

at Godalming, 247 

at Golcar, 7 

at Gorton, 858 

at Govan, 3 , 108, 142, 380 430 

at Grantham, 82, 70, Lin, 685, 607 

at Gravesend 108, 17 175, sar hos 601, 648, 787 

at Grays, 22, 285, 827 

at Great Harwood, 9% 

at Great Malvern, 88, 211 

io Greece, 648 

at Greenock, 32, 104, 175, 428, 442 672, 717, 787, 
823, 859 


at Greenwich, 249 

at Grimsby. 212, 285, 429, 678, 825 

at Guildford, 285, 312, 4 430 

at Hackney, 141, 357, 8⁰ 

at Hales won, 644 

at Halesworth, 860 

at Halifax, 140, 212, 218 501, 607, 896 

at Hamilton, 869 

nt Hammersmith, 182, 212, 888, 464, 688, 891, 896, 

v32 

at Hampstead, 141, 285, 586, 608, 676 

nt Hampton Wick, 250, 836 

at Handsworth, 578 

at Hanley, 672, 682, 854 

at Harington, 787 

at Harrogate, 428, 578 762, 897 

at Harrow, 175. 820, 888, 428, 7.6, 860, 896 

at Hartlepool, 235 

at H wlingden, 820 

at Ussiiugs, 856, 648 

at leaton Norrie, 753 

Heaviside, W. A., Remarks o., 817 

at Hebbarn, 103 420, 672, 708 

at Heckmondwike, 40 464, 717 

at Hendon, 212, 247, 320, 762 

at Henley, 83 

at Here ford, 71, 218, 249, 501, 586, 717, 824, 862 - 

at Bertford, 5 585 

at Hı swali, 420 : 
nat H. ywood, 248, 572, 895 

at Hindley, 716 

aud Hoddesdon Council, 500 

in Holborn District, 421, 716, 932 

at Honl: y, 355 

at Hornsey, 423, 565, €06 

at Horabam, 716, 787 

at Hove, 285 316, 391 

at Hoylake, 783 

at Hudderaneld, 142, 428, 494 

at Hull, 82, 312, 321, 643, 644, 682, 778, 859 

at Hunatanton, 859 

at Ilford, 284, 286, + 645, er 

at Ilkeston, 367. 768 

in India, 613, 722, 757, 798 

atl igleton, 166 

at Inverbervie, 465 

at Inverness, 81, 103, 420, 68', 758, 787 

at Ipswich, 1m, 177, 606, 896 

at Islington, 82 i 106, 248, 284, 861, 453, 465, 600, 


at Keighley, 105, 175, 762 

at Kendal, 69, 214, 8 12 

at 5 107, 206 241, 247, 352, . 501, 586, 
at Kiddermiuste:, 214 824 

at Kilkenny, 681 

at Kilmarnock, 585, 768, 895, 981 

at King's Lynn, 105, 984, 857, 416, 717, 807 

a headin 108, 821, 357, 465, 768, 778, 


at Kirkburton 

at Kirkcaldy, oso. 

at Lambeth, 390, 423 

Lancashire ‘Electric Power Biil, see under towas 
anes also POWER TRANSMISSION, under 

at Lancaster, 213, 857, 600, 643 

at Larne, 716, 787 

at Leadgate, 285 

at Leamiugton, 284, 429, 859 

at Leatherheaa, 284 

at Toodi, 104, 105, 176, 212, 420, 500, 643, 682, 787, 


at Tein 176, 278, 888 

at Lel e „ 69, 585 

at Leith, 212, 500, 572, 828, 826 

at Leyton, 42, 68, 68, 288, 250, 888, 850 
of Lighthouses, 247 

at Limehouse, 213 

at Limerick, 68, =, 867, 466, 607, 643 
at Lincoln, 857, 752 

at Liverpool, 210 284, 357, 460, 528, 825, 983 
at Liversedg-, 2 

at Llandudno, 140 

at Llantwit, 490 


at acclesfiel.', 821, 428 

at Maest , 648, 716 

at Maiden nhead, 250, 388. 606 

at Maidstone, 423, 788, 982 

at Malton, 33, 106, 218, 680, 823 

at Manchester, 89, 146, 218, 672, 645, 682 

at Mangotefield, 465 5, 600, 983 

at Margate, 69, 428 

at Maryport, 465 

at Medomuley, 189 

at Melton Mowbray, 68, 716 

at Merthyr Tydfil, 806 

and Metropolitan Asylums Board, 176 

at Mexborough, 644, 823 

at Middlesbrough, 104, 248 

and Middlesex ty Council, 787 

at Middleton, 752, 824 

at Mile End, 106. 608, 681, 716, 752, 788 

at Milnthorpe, 644 

at Mirfield, 321 

at Moumouth, 69, 465, 672 

at Morecambe, at 888, 672, 896 

at Morley 218, 68 

at Morpeth, 82 821 

at Mountain Ash, 103 

at Nantwich, 285, 535, 787 

at Newark, 500, 631 

at Newbury, 821, 465 

at Newcastie-on-l'yne, 68, 104, 906 241, 248, 278, 
821, 464, 500, 572, 607 

at N éwlugtou, 189, 176, 214, 857, 501, 607, 824 

at Newmarket, 392, 

at rep sah , 68, 105, 672, 580 


at Northallerton, 68 „105, 148, 680 
at Northampton, 276, 315 

at Northwich, 

at Norwich, 450 


at Nottingham, 680 

at Notting Bni, 290, 353 

at Parir ata and Chilvers Coton, 177, 320, 428, 463, 

24 

at Uban, 189, 146, 175, 218, 672 

at Ogmore, 716 ‘ 

at Uidham, 10 106 

at Omagh, 284 

at Ussett, 859 

at Oswestry 212, 749, 788 

at Oxford, 316, 391 

at Otley, 857, 859 

at Paddington, 858 

at Paisley, 108, pe 430, 465, 501 

at Pemberton 

at Pembroke ( EEA 465 

at Penarth, %4 

at Perth, 247. 856, 888, te 609, 824, 896 

at Peterborough, 800, 931 

at Pickering, 103 

at Plumstead, 140 

at Plymouib, 71. 8 177, 247, 752 

at Pont; pridd, 24 

at Poplar, 31, 214, 503 

at Port Elizabeth, 60 

at Portsmouth, 189, 573, 768, 890 

at Preston, 872, 716 

at Pretoria, 189, 857 

Profits, 219 

Progress, Bailie Macke: le, 401 

Provisional Orders, etc., fur, 25, 46), 506; also see 
under towns effected 

at Pudsey, 247 

at Radcliff, 108, 212 

at Ramsgate, 218, 249 

at Rathmines, 464 

at Kawtenstall, 141, 752 

at Redcar, 175, 468, 754 

at Redditch, 108, 682 

at Redruth, 175, 787 

and Refuse Destruotors, 5056, 557 

at Rhondda, 155 859 

at Rhyl, 285, 85 

at Richmond (Surrey), 105, 394 

at Rickmansworth, 5 

at Rochdale, 84, 176 247, 465, 620, 896 

at Rochester, 857 

at Ross, 175 

at Rotherham, 856, 464 

at Rotherhithe, 140, 821, 461, 825 

at Rowley, 140, 286, 822, 466 

at Rugby, 141, 323, '467, 601 

at Rugeley, 283 

in Russia, 685, 722 

at Ruthin, 820, 646 

at Ryde, 284 

at Ryhill, 428 

at Ryton, 463 

at St. Albans, 285 

at 8t. Andrews (Fife), 57 

at St. Annes, 82, 11 887, 5673, 606, 717, 787 

at St. George’s s (Bant , 606 

at Bt. George ( 5 897, 938 

at 8t. Helens, 644 

at St. James’r, 104, 207, 341 606 

at St. Luke 8, 421 

at St. Martin-iu-the-Flelds. 752 

at St. Marylebone, 28 32, 40, 89, 106, 100, 110, 135, 
— 176, 268, 289, 821, 434 888, 579, 644, 769, 825, 


at St. Olave’s, 33 

at St. Pancras, 182, 569, 572, 681 
at Sale, 6 

at Salford. 106, 189, 572, 896 

at Saltburn, 68, 104, 188 

at Sarajevo, 615 


wt Sootbill Upper, 824 

at Southamptcn, 868, 429, 572, 718, 754 

at South Bank, 217 

at Southend, 285, in, 420 

at South Shields, 248, 500 861 
Beuth Wales Electrical Power Company a Scheme, 
seo under names of towns flected, and also 
POWSR TRANSMISSION, under “ Bills 

at Southwark, 88, 71, 949, 600, 887, 682 

at Spennymoor, 856, "400 

at Suff rd, 917 

at oe g, 284, 285, 831, 358, 429 464, 631. 716, 754, 


at Stockport, re age 581, 718 
at Stockton, 218, 868 

at Stoke-on- i rent, 868, yt 
Storms Caused i by, 793 


at pected gob Pats 
fo Stra 8 ae 276, 314 706 
at Sudbary, 60, 388, 716 


at Sunder nd, 717 

at Surbiton, 285, 578 782 

at Sutton Culdteld, 388 

at Swansea, 861, 933 

at Swindon, 464 

at Taunton, 286, 672 

at Teddington. 285, 428, 768 

Tenders for, see TENDERS WANTED AND ACCEPTED 
at l'ewkesbury, 931 

uf Theatres, 379, 795, 838 

at Thirsk, 218 

at Thornaby, 247 

at Thornhill, 932 

at Tiveston 248 

at Todmorden, 83, 463 

at Tonbridge, 248 

at Torquay, 81, 367, 502, 643, 931 

at Tutnes, 464 

at Fo:tenham, 825 

of Trains, 78, 182, 878, 288 th 

lu the Transvaal, 189, 289 

at Trawdep 

at Trowbridge. 247, 888, 464, 787, 596 

at Tunbridge | Wells, 428, 500, 680, 800, 081 

ia Turkey, 645 

at Twickenham, 104, 247. 645, 897 

at Tynemouth, 103. 140, 820, 67 

Tyneside Power . h: me, see u der towne : flected 

also POWER TRANSMISSION, u: der °° Bilis” 

at Uxbridge, 285, a 

at Wakefield, 867, 464 

at Walkden, 108 

at Walker, 140, 141, 818 356, 601, 645 

at Walmer, 69 

at Walsall, 106, 285, 820, 429, 466, 572, 806 

at Walthamstow, 284 

at Wandsworth, 175, 421, 428 

at Warmiaster, 106 


‘at Warrington, 00, 212, 249, 586 


at Waterloo-with-Seat rth, 635, 672, 717 
at Wath · upon - Dea: ne, 821 

at Wealdstone, 218, 820, 858, 429 

at Wellingborough, 103, 71, 824, 897 
at Wembley, 247, 820, 500 

at Weat Bromwk b, 82, 645 

at West Ham, 284, 430, of 787, 897 

at West Hartlepo 

at Westminster, a £79, 570, 859 

at Weymouth, 64 
at Whitby, 249 356, 883, 850 

at Whitechapel, 82, 107, 214, 267, 428, 4 5, 586, 717, 


at Whitehaven, 09, 254, mp 
theoten: 856 

at Willington Quay, 428, 578 

at Wimbledon, 70, 247, 643 

at Winchester, 570. 677 

at Windermere, 857 

at Windsor, 352 

at Woking, 106 

at Wolva hampton, 887, 752, 854 

at Wood Green, 820, 528 

at Woolwich, 716 

at Worceater, 142, 249, 385, 888, 648, 681, 752, 806 

at Workington, 861 

at Worksop, 857, ae 716 

at Worthing, 34 

at Wrexham, 68, 60 857, 861, 931 

at Wycombe, 

at Yarmouth, 249, 284, y gots 895 

at Yeadon, 249, 822, 716 

at Yeovil, 286 

at York, 140, 248, 321, 857, 402, 488, 501 


Electric Traction : 


at Aberdare, 100 

at Aberdeen, 80, 67, 180, 145, 210, 2%8 3:9 426, 499, 
588, 550, 574, 678, 761, 832. 858, 892 

Accidents, 645, 878, 618, 708, 789, 823 

at Accrington, 8 

by een aach, 78, 119, 197, 218, 203, 512, 644, 
615, 728, 725, 901, 904 

Ach worth, eto., 14885 Railway, 426 

at Acton, 188, 894 

in Africa, 101, 85, 486, 577. 582 

at Airdrie, 66, 210, 819, 355, 867, 425, 461, 538 

at Aldersh t, 246 

in America, 4, 88, 109, 220 251, 202, 825, 863, 471, 
488, 505, 542, 548, 545, 650, 654 669, 636, a, 769, 
798, 704, 829. 867, 869, 904 

at Anstey, 282 

at Arbroath, 211 

at Ashton, 67, 246, 282, 818, 362, 46', 574, 606, 715 
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moctric Traction (continued) : 
a‘ Aston, 30, 137 

at Andenshaw, 673 

iu Australia, 642 

in Austria, 308, 721 

at Ayr, 426, 715, 752, 858 

at Bacup, 767 

Baker-street and Waterloo Rallway, 210, 426, 602, 
642, 678, 716 

at Bang T Wales ) 174 

at Bangor (Wales), 100 

at Barking, $20 

at Barnet, 687 

at Barnsley, 2.0, 246, 856 

at Barrow, 498, 679 

at Bath, 67, 183, 427, 462, 715, 751, 930 

at Batheaston 824 

at B tley, 188, 355 409, 542 

at Beckenham, 66, 210 

at Baeston, an 


Bil:s fur, 211, 245, 284, 821, 856, 538. 577, 641. 672 
679, 630, 708, 716, 7146, 754, 775, 783, 791. B: 6 932; 
ge als under names of towus 

at Bilston, 786, 980 

at Bickdale, 211, 425 

at Birkenhead, 178, 283, 887, 490, 538 

at Bi: keashaw, 857. 436, 574 

at Birmingham, 211, 463, 493, 537, 615, 642,7 6, 752, 
786. 894 

at Blackburn, 81, 174, 210, 212, 855, 574, 678 883, 


850 

at Blachheath, 426 

at Blackpool, 66, 98 101. 188 173, 241, 282 857, 

at Bolton, 67, 102, 189, 178, 232, 355, 499, 551, 643 
679, 751, 857 

Bonding of Rails, 829 

at Bonhill, 80 

at Bootle, 282, 387, 751, 726 

at Bournemouth, 80, 2411 

Bourne Valley Light Railway, 809 

at Brackenhill, 678 

at 5 102, 178, 210. 246 387, 850. 642, 786, 


Brake fur, 581 

at Bramwell, 209 

at Brancepeth, 867 

and Branch Ratlwase, 506 

at Branksomo. 831 

at Bredbury, 674 

at Bridlingt-om, 382 442, 537 

at Ir terfleld, 245 674 

at Bei ghton, 66, 282, 855, 460, (37, 574, 93: 

at Brictol, 101 208. 242, 276, 282, 318, ‘420 

at Bromley, 101, 210 282 

Brompton aud n Ciroas Railway, 173 

at Brownhills, 66 

at Broxbourne, 

at Barnley, 108, 157 138, 210 245, 318, 356 161, 496, 
715, 788, 892 

at Bury, 684, 678 

at Bury St. Edmunds, 282 

at Camburue, 80, 210, 679 

at Cam rivg , 80, 426, 930 

ae aoe 80, 102, 266. 462, 498, €05, 643, 751, 786, 


858 

Car Fender, A Batety, 888 

at Carlisle, 66, 246, 815, 427, 461, 498, 587, 679 

Car Stops, 650 

Central Lond n Railway, 246 275 282, 433, 408 
715, 857, 916 

Charing Cross aud U :mpstea l Kallw y, 173 

at Cheltenham, 101, 245, 855, 498 

at Cheriton, 857 

Cheshire Light Ralilw.y, 856 

at Chester, 894 

at Christcharc 100, 173, 782 

City and South Loudou Kaliway, 143, 170, 208, 200, 
786, 798, 862 

at Clayton, 642 

at Cleator Moor, 210 

at Cleckheaton, 178, py 498, 642 

at Cleethorpes, 100, 28 

at Clerkeowcll, 188, 282 

Cl cks on Tram wa) e, 289 

at Clontarf, 318 

at 8 lydebauk, aL a 426 

at Coa 

at Colchester, 822, 858 

Companies’ Meetings, see COMPANIES MEETINGS, 


ETO. 
Companies’ Stock and Share List, see cach Issue 
Companies Traffic Receipts, see each Issue 
Concentric Oabics for, 219 
Conduit Systems cf, 368 
Contracts for, s TENDERS WANTBD AND 


ACCEPTED 
at Cork, 210, 818, 715 
at Coventry, 66 
at Cowpen, 736 
at Crewe, 678, 822 
at Croydon, 246, 463 
at Darlaston, 887, 858 
at Darlington, 66, 102, 178, 402 
at Barwon, 678, 715 , 867 
ot Daal, 2 
at Derby, bor, 822, 857 
at Dere ham, 138 
Development of, in Britala, 220 
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Cauvery Water Scheme.—The Madras Government 
has vetoed the proposed utilisation of the Cauyery water- 
falls for electrical purposes. It is said that the scheme 
would have interfered with irrigation rights. 


The Electrical Reduction of Zinc.—It is stated 
that a company has been formed in Milan with a capital 
of £10,000 to develop the patent of Mr. Bertani for the 
reduction of calamine in an electrical furnace. 


Broombill.—Sir David Salomons, who was prevented 
last year from giving his usual series of scientific dinners 
at Broomhill owing to family bereavement, is again this 
year forced to the same course, owing to the recent loss of 
his second daughter. 

Books Received. We have received from Messrs. 
Macmillan and Co. a copy of Magnetism and Electricity 
for Beginners,” by Mr. H. E. Hadley; from Messrs. 
Whittaker and Co., “ Alternating Carrents of Electricity,” 
by Mr. T. H. Blakesley, M.A.; and from the Electrical 
World and Engineer Company, of New York, “Electric 
Power Transmission, by Prof. Louis Bell, A. M. I. E. E. 


Automatic. Telegraphy. — We are informed by 
Indian Engineering that the Government of India are 
making early arrangements for the introduction of the 
Whitestone automatic system of telegraphy, and that Mr. 
F. Kinsman, who has been placed on special duty in this 
connection, has opened a training class. It is understood 
that it will take about a couple of years to complete the 
installation all over India. 

Technical Education.—The pioneer lectures in con- 
nection with the Technical Education Board having proved 
very successful at Hammersmith in the two previous courses, 
the Board propose that, subject to the Vestry allowing the 
free use of the town hall, as on previous occasions, they 
should give another course of 10 lectures. The subject 
chosen for the lectures is Electric Power and Lighting,” 
and it is proposed to hold them on Wednesday evenings, 
commencing on Jan. 24 next. 

Zitheric Telegraphy.— We are given to understand 
that Prof. Reginald A. Feasenden and his assistant, Prof. 
Kintner, of the Western University, of Pennsylvania, claim 
to have a receiver for wireless telegraphy that is two 
thousand times more sensitive than the so-called coherer ” 
of the Marconi system. In speaking of the discovery, 
Prof. Fessenden states that they realised that they had 
not yet begun to see the limit of their invention. Marconi 
had demonstrated that messages could be sent over 90 miles. 
By his method it should be possible to send messages 
across the Atlantic with poles less than 200ft. high. 

The Automobile Club.—On Friday last a meeting 
was held in Newoastle in connection with the Automobile 
Club to consider the proposed 1,000 miles’ trial which it is 
stated will probably commence on April 23. After the 
secretary of the club had explained the objects of this 1,000 
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miles’ trial, it was seas that the 8 present should 
form themselves into a local committee, with power to 
add to their number, in order to make the necessary local 


arrangements. The programme of the run provides that 


Newcastle shall be reached, from Edinburgh, on May 4, 
and that the exhibition of cars shall be held on the 

Electricity Thieves. — Up to the present time 
atealers of electricity have had a good chance in Germany, 
as the law courts have refused to convict because electricity 


ia, pot a material. To get over the quibble of the legal 


lights, a new law is about to be passed which will impose 
a penalty of £75 on anyone who takes electricity from the 
public mains with intent ta defraud. In the event of the 
fine not being paid, a term of imprisonment can be given. 


Under a second clause it is provided that if electricity is 


taken from the mains with the idea of damaging either the 
company or some outside party, a fine of £50 or two years 
imprisonment can be imposed. 


The New Cable to South Africa.—It is stated that 
the Telegraph Construction and Maintenance Company will 
not be able to dispatch the completing section of. the third 
cable to connect Great Britain with South Africa until the 
end of this month. This section is to be laid between St. 
Vincent and Ascension. From this it will be gathered that 
the third cable route is not likely to be in operation much 
before the middle of February, as the laying of this last 
section will take about 12 days. We understand that the 
Government, after considering the question of the present 
cables breaking down, has arranged fast cruisers at certain 
points so that emergency messages may be got through as 
quickly as possible. | 

Transition Curves.—We have received from Mr. 
E. S. M. Lovelace a proof of a paper which he read 
before the Canadian Society of Civil Engineers on Dec. 7, 
on the above important subject. The paper in question 
is a further development of the use of the lemniseata as 
a transition eurve, on which the author had previously 
published a pamphlet. The improvements since this was 
issued -lie in the simplification of the general formula. 
Even when simplified, the formule are rather too extensive 
to reproduce in our notes, but the paper is worthy of 
careful reading by tramway engineers, The paper is 
accompanied by tabulated general formule which. will 
ensure the transition and mean curves closing under any 
or all conditions. 

Electric Lighting in Bombay.— We gather from 
Indian Engineering that the municipality of Bombay is still 
playing with the electric supply question. It has recently 
received at least two applications that we know of for 
permission to lay cables beneath the streete, and to provide 
a complete system of electric lighting and power distribu- 
tion. The consideration of these offers has been deferred 
in order to give other firms of standing a chance to apply. 
We trust that in this matter all will be straightforward, 
and that the pioneering offers will not be disclosed until 


"r 
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the other firms of standing have definitely committed 
themselves to figures. We gather from our contemporary 
that a strong financial backing would be of great assistance 
in carrying a scheme through the municipality. 

Isolated Plants. — The American Institution of 
Electrical Engineers has collected some useful information 
as to the cost of lighting large buildings in New Vork 
with isolated plants, as compared with the cost of obtaining 
the same supply from the public mains. The records were 
obtained from over 100 buildings owning their own plant, 
and the conclusion is that in every case the private plant 
has given the cheaper supply. The cost of electrical 
energy a8 obtained from the public supply mains in New 
York averages 5 5d., while the cost per unit with isolated 
plants was less than half this. In fact, the highest cost 
recorded with the private plant was 2'53d. per kilowatt- 
hour, while the lowest price came out at ‘83d. per hour, 
and was obtained in a large hotel in which steam plant was 
also used for heating purposes. We are not told as to 
whether interest and depreciation are included in the 
above figures. 

Regulating Motorcar Traffic.—The Highways 
Committee of the Essex County Council has forwarded 
some curious recommendations to the Local Government 
Board with respect to rules for motorcar traffic. The com- 
mittee desires, for instance, that motorcars should be con- 
fined to a speed of five miles per hour when turning 
corners, and that they should only be driven by persons hold- 
ing certificates of proficiency, which the Local Government 
Board is asked to issue. Unless the angle of the turn is 
given, it would be absurd to fix any limit for the speed 
when going round a corner, and it would be equally absurd 
to prevent private owners of motorcars from driving with- 
out first obtaining a certificate from the Local Government 
Board. The greater part of the accidents which have 
occurred with motorcars has been due to the bad driving 
of horsed vehicles, and we think that the Essex County 
Council would be well advised to withdraw their proposals 
on the above subject. 

An Unusual Accident.—An unusual and costly 
accident recently occurred in the yards of the Penn- 
sylvania Steel Company at Harrisburg. A large overhead 
electric crane, used to convey material from one part of 
the department to another, began to move while the 
operator was absent. No one could get at the motor to 
reverse it. Onward and faster it travelled, until it came 
to the end of the track, when it went over to the ground, 
20ft. below. The heavy framework was jammed together, 
stays were bent, the motor shed demolished, and a portion 
buried deep in the ground. The accident is attributed to 
the strong wind that was blowing at the time. The above 
information is taken from our contemporary Electricity, 
and reading between the lines we should say that 
electricity had nothing to do with the occurrence. It is 
so unusual to have a heavy traveller like this exposed to 
the weather, that one does not provide an automatic 
brake gear for the horizontal travel. 

Gevernment Telephones.—In the Journal Télé- 
graphique for Dec. 25 a report is given on the evolution of 
the telephonic system in the different countries of Europe. 
This résumé is most interesting to read, as showing that in 
nearly every case the advisability of having the telephones 
controlled directly by Government is strong felt. In a 
large proportion of the countries the Government has 
retained the telephone service in its hands from the first, 
while in other cases, such as Austria, licenses were issued 
in the early days, under which companies were constructed. 
These have since been bought out by the Government at 
a price which we should think represents a premium. One 


also gathers from a perusal of these notes that the premium 
to be paid on repurchase has gone up with the length of 
time in which the companies have been allowed to exercise 
rights under a concession. Of the various countries 
referred to, England has the most space devoted to it, and 
we regret to think that in real telephonic progress England 
should be far behind certain small States on the Continent. 

Electrical Volunteers.—As is to be expected, the 
electrical engineers in this country are nowise behindhand 
in offering their services in connection with the war in 
South Africa. Further than this, their services are 
particularly valuable in so far as they have received 
training in the corps of Electrical Engineers Volunteers 
attached to the Royal Engineers. This corps has, we 
understand, offered to send out about 60 rank and file and 
five officers for active service in Africa, and from members 
of the corps who have volunteered to go we gather that 
this offer has been practically accepted. In connection 
with these volunteers two complete sete of searchlight 


apparatus will be dispatched, which will afterwards be 


worked by them. It is exceedingly gratifying to find thata 
corps organised by the late Dr. John Hopkinson, and since 
under the command of Mr. R. E. Crompton, should so soon 
have an opportunity for displaying its efficiency. When the 
date of departure has been definitely fixed, we trust that 
arrangements will be made to give a good send off to the 
Electrical Engineers proceeding to the front. 

Cable Work.—There seems every likelihood of a great 
impetus being given to cable laying during the present 
year, and it is most probable that the year will see a com- 
mencement in the laying of cables across the Pacific. It 
is still an open question as to how fat English manu- 
facturers of cables will be able to retain the hold which 
they have had up to the present of the supply of sub- 
marine cables to other countries. Thus we notice that a 
strong attempt is being made in the United States to 
confine to American manufacturers the Pacific cable to be 
laid from that country to Hawaii. In submarine cable 
laying, more than anything else, the value of actual 
experience is incalculable, and we are sure that, even if 
the work is given to American manufacturers, expert 
advice from our side of the water will be obtained 
in carrying out this important work. In the meanwhile, 
our own Pacific cable scheme is to be thoroughly thrashed 
out by the Pacific Cable Commission during the present 
month, and we trust that an early start will be made with 
the construction and laying of the cable, the worth of which 
is now fully appreciated. 

Atmospheric Electricity. — Our contemporary 
Electricity of New York makes an interesting résumé of 
the various attempts which have been made to collect 
and utilise atmospheric electricity by means of kites. 
Commencing with the old experiments of Franklin, it 
goes on to refer to three or four recent experimenters in 
the States who have attempted to use for signalling pur- 
poses the electricity so collected. Amongst these, Prof. 
A. G. McAdie, of the United States Weather Bureau, 
is said to actually believe that in the twentieth century 
atmospheric electricity will be used as a motive power. 
The most practical work on the subject has, however, been 
done by Mr. W. A. Eddy, who has used kite wires for 
signalling with the Marconi system of wireless telegraphy. 
He now proposes to obtain electricity from the atmosphere 
for this signalling, but we fail to see from the description 
given how the charging and discharging of the wire with 
oscillatory effects is obtained by the experimenter. Mr 
Eddy adds that with a kite some 400ft. or 500ft. above 
the earth he has caused a wire to emit sparks at regular 
intervals, which he can vary. 
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Unipolar Dynamos.— Mr. R. W. Lohman, writing to 
the Electrical World on the subject of unipolar dynamos, 
gives a drawing of a machine which he has designed which 
would be coupled direct to the shaft of a De Laval steam- 
turbine running at 30,000 revolutions per minute. 
In this case he proposes to collect the current from the 
edges of the revolving disc by means of steel balls pressing 
against the sides of a V groove. He states that he has 
made experiments with Tin. and tin. steel balls running 
at about 4,000ft. per minute in such grooves in bronze and 
steel, from which he concludes that 62 balls Tin. and 
40 of jin. diameter for the outer and inner bearings respec- 
tively would carry 200 amperes without trouble. He is 
not sure, however, how far the higher speed required with 
the steam-turbine would affect the carrying capacity of the 
balls. He proposes to make the cylinder revolve between 
the steel magnet poles, and with the speed mentioned 
above calculates that 50 volts can be easily obtained from a 
single cylinder. As mentioned before, with these high 
speeds, which are necessary to get a working voltage with 
a unipolar machine, the collecting gear troubles become 
serious. 

Electric Cabs.—The failure of the London Electric 
Cab Company has been a serious set back to electric cabs 
as a whole, as the direct outcome of the failure will -be 
that it will be exceedingly difficult to obtain financial 
support for improved vehicles. The work now being done 
in New York by the Electric Transportation Company 
will, we hope, result in a profit being earned in spite of 
the fact that the initial outlay for an electric cab with its 
proportion of plant is considerable. The chief item up 
to the present which has to be largely reduced in order 
that the cabs may run at a profit is that of repairs, both 
to the accumulators and to the motors and gear. In this 
first item we are afraid that very large reductions are not 
to be expected, but there is every reason for a very large 
reduction in the cost of maintaining the motors, gear, and 
the tyres. The items of expenditure by the London 
Electric Cab Company in this respect were excessive, as 
was also the price which the company had to pay for 
electric energy during the early stages of its career. With 
improved driving gear, as suggested by past experience, 
and a really cheap supply of electrical energy, a very 
different financial result could be obtained from electric 
cabs. 

A High-Tensien Switch.—The Power Development 
Company, of Bakersfield, California, are using a novel form 
of high-tension switch and fuse for potentials varying 
between 10,000 and 11,000 volts. The switch is used on 
all the branch lines and pumping stations of the Kern 
County Land Company. It consists of a rectangular 
wooden framework made out of 4 x 4 timber, on each 
of the two long sides of which are fixed three insulators of 
the high-tension type, which carry the switch contacts. 
Parallel with these long sides another 4 x 4 timber is 
placed in bearings in the framework. Three insulators on 
this carry long tubes in which are the fuses, and at the 
end of which are the contacts which engage with the switch 
contacts on the sides. This central part is rotated by. 
means of a lever, on the end of which is attached ordinary 
window cord. A stop is provided so that the switch can 
be rotated by 90deg. With this arrangement each line is 
broken at two points simultaneously. The framework is 
mounted on the supports for the operating line and in a 
horizontal position, so that it is quite exposed to the 
weather. The fuse used in the tube consists of a copper 


wire about 28in. long. According to the Journal of 


Electricity, Power, and Gas, this switch and fuse was designed 
by Mr. F. T. Whorff, and it has given every satisfaction. 


Electricity in Mining.—In Kuhlow’s Review we notice 


some interesting details of an important method now being 


tried in Prussia for bringing down coal, from which the follow- 
ing information as to the use of electricity in connection with 
coal-winning was obtained. Recently some experiments 
were made by the Clausthal mine inspectors with an elec- 
trically-driven percussion rock-drill supplied by the Union 
Elektricitats-Gesellachaft, of Berlin. They state that a 
practical opinion as to the practicability of the drill cannot 
be obtained at present, as the machine in its present form 


is both too long and too heavy. The great length in certain 


cases prevents the holes being put in where they are wanted, 
while the excessive weight increases the loss of time in 
working. Some small defects are also complained of in 
the cable connectors. On the other hand, the Siemens 
and Halske electrically-driven percussion rock-drills have 
been used with success in the Olpe Arsberg mine district. 
With these drills, equipped with a 1-h.p. motor running at 


250 revolutions, holes can be sunk at the rate of $in. 


per minute in the solid rock, and to about 4łin. in a 
mixture of rock and schist. With this drill the forward 
feed is effected automatically, being self-regulated according 
to the hardness of the rock. From the details given, we 
gather that this machine is doing regular work in a way 


‘which gives every satisfaction to its owners. 


Therapeutic Electricity.—We are pleased to see 
that the Lancet publishes a favourable review of a new 
book by Dr. W. S. Hedley on Therapeutic Electricity 
and Practical Muscle Testing.” We gather from our con- 
temporary that the book contains a great deal of good and 
new matter concerning the use of electricity for testing 
nerves and muscles. The high-frequency and high-potential 
methods of D’Arsonval are well described and well illus- 
trated by means of photographs. The Lancet cordially 
agrees with Dr. Hedley as to the important work which 
can be done by means of electricity outside of the field of 
nervous diseases. Attention has for too long a time been 
concentrated upon the electrical treatment of these affec- 
tions, and electricity has often been condemned because it 
has failed to effect cures in cases of progreszive disease 
of the nerve-centres. The true value of electrical applica- 
tions consists in their remarkable power of stimulating the 
activity, not merely of nerve and muscle, but of all living 
protoplasm. Most of the recent advances in electro- 
therapeutics have been in the direction of improving 
the apparatus and the methods for obtaining general 
trophic effects and of applying them to the relief of the 
numerous forms of defective or perverted nutrition which 
are met with in disease. These are the conditions in 
which electricity may be expected to give valuable aid to 
therapeutics. 


The Mount Whitney Power Schemo.—California 


is most amply provided with water power, the only trouble 


being that in certain years the water power is rather apt 
to give out in summer. One most remarkable feature in 
that country is the exceedingly high falls which are obtain- 
able for power work. We have recently seen in the Elec-i 
trical Review of New York a full description of the works 
of the Mount Whitney Power Company, which distributes 
electricity over a large area for driving irrigation machinery 
and other purposes. In this case a head of water of no 
less than 1, 500ft. is obtained. The water is led for some 
six miles on an open flume, and then diverted into a pipe 
line which is only 3,300ft. long. In this distance there is 
the fall mentioned above of 1,300ft. High-pressure Pelton 
wheels are used, direct coupled to three-phase dynamos. 
The present equipment consists of three 450-kw. machines 
which generate at 440 volts in each phase. The current 
is then transformed up to 34,000 volts for distribution. 
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The greatest distance from the power-house to a consumer 
is 43 miles, while other towns at 29 and 40 miles respec- 
tively are supplied. Although the plant is a comparatively 
new one, already a large amount of power has been sold. 
A good amount of power is used to drive pumps for irriga- 
tion purposes, no less than 8,000 acres already being 
irrigated in this way. The price charged per horse-power 
per annum for this current is fixed by the company at £10. 


Electrolysis.—Prof. J. L. Blake has made some 
interesting experimente on the electrolysis of cast-iron 
water-mains in Kansas City, U.S.A. The experiments were 
made to ascertain the actual resistance of cast-iron water- 
pipes as usually jointed, and to compare the resistance of 
the joints with the resistance of a given length of the pipe 
itself. The conclusions of the experimenter are that the 
resistance of the leaded joints increased exceedingly the 
whole resistance of the pipe line. In fact, the actual 
resistance of a given length of iron pipe was found to 
average nearly 40 times what it would have been if a 
continuous section of cast iron had been present. The 
influence of the high resistance at the joints under ordinary 
conditions is useful in preventing electrolytic effects. If, 
however, sufficient current returns along the pipe to 
cause an appreciable drop of voltage at individual joints, 
Prof. Blake thinks a harmful action at these joints may ensue. 
In fact, in certain cast-iron mains which the author obtained 
from the streeta there were distinct evidences of such 
electrolytic effects at jointe, and the inside of the pipe 
was attacked almost equally with the outside. This internal 
electrolysis had in some places caused a pitting of the iron 
tin. deep. The author points out that the bonding of water- 
pipes to the return conductors would in some cases intensify 
this electrolytic action at the joint. The outcome of the 
experiments would seem to us to emphasise again the need 
of keeping the drop in the return conductor low, as is done 
now in accordance with the regulations of our Board of 
Trade. 


South Wales Power Distributien Scheme.—The 
Bill of the South Wales Electric Power Distribution Com- 
pany, which is to be considered in the next session of 
Parliament, has been duly deposited, and we gather from 
it that the capital of the company is to be three-quarters 
of a million, and that the company propose to raise a 
quarter of a million more by means of debentures. A 
strong board has been got together, and it is proposed that 
the whole of the county of Glamorgan and a large portion 
of the county of Monmouth should be supplied by the 
company with electric power. As Cardiff, Swansea, and 
Newport come in this district, it is interesting to note that 
the company does not propose to supply electricity except 
to wholesale consumers within the district of any local autho- 
rity already owning a provisional order, unless the written 
consent of such authority has been obtained. This raises an 
interesting point as to how far a large manufacturing works 
can be considered as a wholesale customer, insomuch as 
they distribute electricity to their different departments. 
In the Bill provision is made for the erection of three 
generating stations, the first of which will be erected in the 
parish of Llantwit Vardre on an area of 19 acres between 
the River Taff and the Taff Vale Railway on the Cardiff- 
‘to-Pontypridd line. The second station will occupy an 
area of 5} acres in the parish of Panteg, between the Taff 
Vale and Aberdare extension line of the Great Western 
Railway and the Eastern Valleys section of the Great 
Western Railway. The third station will be erected in 
Neath on an area of 84 acres between the Rhondda and 
Swansea Bay Railway and the Neath Canal. It will be 
remembered that this company propose to utilise railway 
lines as the general route of ite distributing mains. 


The Arrangement ef Three-Phase Conductors. 
Mr. A. J. Bowie, jun., contributes to the Journal of 
Electricity, Power, and Gas, of San Francisco, an article 
on the arrangement of three-phase transmission lines. In 
it he points out that the actual physical arrangement of 
the wires on the poles with the three-phase system is a 
matter of great importance, as if the wires are badly 
arranged, the regulation of the system is interfered with. 
This is evidenced by the potential in some circuits rising, 
and in others falling, to a much greater extent than 
would be accounted for by the load on the circuits. The 
explanation of this is that the induction of one line wire 
is not the same as that of another, and that there is 
considerable medial inductance between the circuits. In 
order to avoid this, it is usual to arrange the line wires 
ina spiral. The author combats the commonly accepted 


idea that the more spirals one puts in the wire the better. 


He points out that the spiral arrangement may lead to 
considerable mechanical troubles, and that a faulty isola- 
tion, allowing the wire to drop, does much more damage 
when the wires are in spirals. When the three wires can 


be arranged on the three corners of an equilateral 


triangle, there is no need to change their positions, 
as this gives equal induction in each wire, and ap 
equal drop in each wire, with a balanced load. The 
author then takes up the question of when the three wires 
are placed on the same crossarm, and comes to the 
conclusion that if the relative positions of the three wires 
are changed by spiralling them at every one-third 
of the distance, equal drop will be secured. He 
gives calculations to prove this, and alao calculates the 
variation in drop in different lines for certain assumed 
loads, power factors, and conductors. 


An Electric Car Recoord.—Messrs. J. B. Entz and 
H. P. Maxim have again beaten the United States record 
for the greatest distance travelled in an electric motorcar 
without recharging the batteries, and this record certainly 
surpasses anything which has been done in this country. 
The trial in question was made on an electric car which 
weighed without batteries 1, 200lb. The batteries weighed 
only 9801b., while the complement of passengers and luggage 
brought the total weight of the vehicle up to 2, 600lb. The 
accumulators consisted of 48 cells, and each cell contained 
11 plates. The capacity of the battery was rated at 
154 ampere-hours at a discharge rate of 22 amperes. 
The vehicle was made by the Electric Vehicle Company, 
and was of their Columbia type. Details are given 
in the Electrical World of three trials made on three 
successive days. The first day a run of over 60 miles 
was made, while the next day, Nov. 16, the vehicle, 
without receiving any further charge, was run for a distance 
which brought the mileage up to 96 miles for one charge. 
The battery was then recharged, a total of 190 ampere- 
hours being put in. On Nov. 17 a 100-mile run was made 
in 7 hours and 45 minutes over ordinary roads. The 
average speed run was 12°90 miles per hour, and the 
voltage on the accumulators, while 22 amperes was 
being taken from them, at the end of the run was 
78 volte. The records show that 13°6 kilowatt-hours 
were expended during the run, corresponding to 20:9 
units of charge. With the cest of electrical energy 
at 3d. per unit this works out at 5s. Ojd. for the 
100 miles journey, or about ‘6d. per mile. On the next 
day, after a recharge, over 60 miles were accomplished 
at an average speed of 13°6 miles per hour. This speed 
was kept down owing to the bad state of the roads at the 
beginning and end of the journey, and also on account of 
an accident caused by a collision in the early part of the 
run. If it had not been for this a much higher speed 
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would have been recorded, as an average speed of 20 miles 
per hour was maintained the greater part of the way. We 
find ao mention in our contemporary as to the atate of the 
weather, but there is no doubt but that records have been 
beaten by these trials. The following further details will 
therefore be of interest concerning the motor and method 
of driving. Only one motor was used, which was mounted 
in a self-contained case which enclosed all the gearing. 
This case was pivoted on to the rear axle, and supported in 
a vertical position by means of springs. The two wheels on 
this axle were independently geared to the motor. The 
driving wheels were 36in. diameter, and had wire spokes 
and solid rubber tyres. The. wheel base of the car was 
66} in. long. 

New Filaments.—Aoccording to the Electrical World, 
a patent has just been issued in the States to Mr. W. L. 
Voelker, of London, for a new type of filament for incan- 
descent electric lamps, and for the process of making the 
same. The following is a description of the proceas in 
question: The essential materials consist of the carbides 
of uranium and thorium. Two parts of chemically. pure 
nitrate of the earth motal selected are combined with one 
part by weight of pure cane sugar, and dissolved in dis- 
tilled water. The solution is then heated to the boiling 
point, when the mass will swell to a porous body largely 
increased in bulk, and presenting, if uranium nitrate be 
employed, a yellow colour. This body spontaneously 
ignites, and while burning gives off great quantities of 
nitrous fames. When the fumes cease to be evolved, the 
vessel is covered with a porcelain lid, and the mass allowed 
to cool slowly. When cold it is of a brownish-black colour, 
and is soft and porous. The mass is then ground to a fine 
powder, and sufficient cane sugar added to give it a con- 
sistency of putty. It is then pressed into cakes, slowly 
dried, and baked hard in covered crucibles. The next 
operation consists in melting these cakes in a suitable 
electric furnace. The current required to reduce from 602. 
to 8oz. of the compressed mass to a perfectly fluid body in 
about 15 minutes should be approximately about 1,000 
amperes at from 75 to 100 volts. When the whole mass 
is in a perfeetly fluid state, the current is cut off, and the 
furnace allowed to cool down. The reaction in the furnace 
will have produced a carbide, which is next reduced with 
benzol or naphtha and ground to an impalpable powder. 
When the grinding is complete, the powder, freed of benzol 
or naphtha, is mixed with a viscous compound composed of 
gun-cotton and oil of cassia, and then rolled for about an 
hour between hard or polished steel rolls. Upon the com- 
pletion of the rolling, the mass is transferred to a strong 
sealed cylinder provided with a tight-fitting piston, and a 
filament is squirted through a jewel die and wound on 
suitable forms of gas carbon. The filaments are then 
heated to a bright-red colour by means of an electric 
current of high voltage in an atmosphere of purified and 
attenuated gas. The surface of carbon deposited from the 
gas is then volatilised at a very high temperature and in a 
vacuum, thus finally completing the union of any uncom- 
bined carbon with the carbides in the core of the filaments 
by bringing them to the highest degree of incandescence. 
It is stated that the resulting finished lamps give in com- 
parison with the best carbon-filament lamps a much higher 
candle-power with a great reduced consumption of current, 
the electrical resistance of the carbide filaments being so 
much higher. The carbide filaments are said also to have 
greater stability at the resulting high temperature, and 
the economic life of the lamps is thus greatly lengthened. 
For producing incandescent electric lamps yielding a pure 
characteristic light, uranium carbide filaments are employed, 
which give a light having an appearance of sunlight. The 


whiteness of the light can be increased by adding thorium 
nitrate to the uranium nitrate. If it be desired to increase 
the electrical resistance, titanium nitrata may be added. 


Industrial Eleotrolytie Processes. — Dr. W. 
Borchers, the well-known expert on electrical furnases and 
electrolytic methods of carrying out metallurgical opera- 
tions, contributes a general article on the same to the 
Engineering Magazine for December. In his introduction 
he considers the sources of energy which are available, and 
makes, amongst others, a calculation aa to the mechanical 
work which is done by the sun in evaporating water from 
the surface of the earth. Assuming a mean rainfall of 
39in., and a mean height of cloud of nearly two miles, the 
author concludes that the work done by the sun equals 
about 660,000 million horse-power Of course only a 
very small portion of this energy can be utilised, but every 
attempt is now being made to harness the available water 
power in industrial countries. The question is also gone 
into of the thermal value of the wood which can be grown 
per annum on a given surface of suitable soil, and from 
this is traced the development of our coalfields, etc. Coming 
to the use of energy, however, produced in electro-chemical 
industry, the author has collected information as to the 
actual weights of the different metals and chemical 
compounds in the production of which electricity is used in 
some way or other. The figures which we give below are 
the minimum figures, as only actual ipformation is included, 
whereas in certain cases where electrolytic processes are 
known to be in use, definite returns were not received by 
the author. The following figures “express in tons the 
weight of the different substances reduced per annum : 
aluminium, 12,930 metric tons ; gold, 21 tons; copper, 
166,360 tons; sodium, 260 tons; nickel, 1824 tons; 
silver, 14 tons; caustic soda, 82,060 tons; caustic 
potash, 17,280 tons; chloride of lime, 225, 000 tons; 
chlorate of potash, 11,350 tons ; caleium carbide, 
256,244 tons; and carborundum, 1,585 tons. The average 
market price in each case is given, and the total value 
calculated from the same. The author then proceeds to 
describe in general terms various electrolytic processes, 
such as Castner's sodium apparatus, and the method 
devised by Mr. Becker for the production of metallic 
sodium electrolytically. Some interesting details are then 
given of an apparatus designed for the extraction of 
metallic magnesium from a fused mixture of magnesium 
sodium chloride. In this case the electrolyte is contained 
in an iron crucible which serves as the negative pole. 
A carbon rod hung in the crucible forms the anode. A 
porcelain tube surrounds the carbon rod and serves to 
collect the chlorine given off. The metallic sodium is then 
deposited on the side of the iron vessel in the form of small 
balls. Some interesting details are given of copper refining, 
which is now very largely carried on electrically. The 
apparatus for the production of alkali and chlorine is not 
so fully described, but the matter will prove interesting to 
the casual reader. Finally, slight mention is made of some 
electric bleaching processes now being developed on the 
Continent. In a table at the end of the article a list is 
made of the power plants which have been laid down for 
such work in the different countries. We are surprised 
to find that in this respect France takes the lead with 
111,440 h.p. in plant, the major portion of which is driven 
by water power. The next country in order is the United 
States, after which Switzerland comes third with some 
39,000 h.p. The table states that in England we have 
11,500 h.p. developed by water power and 8,150 b.p. by 
steam. The total for water power seems to us to be some- 
what large for the few power stations which we know of in 
the United Kingdom, l 
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„LARGE ELECTRIC LIGHT ENGINES. 
BY R. D. SUMMERFIELD, 


The demand at the present day for electric generators of 
very large output has led to the introduction of a special 
class of large engines for driving these generators ; by large 
engines the author means engines of over 500 h.p., but 


more especially of 2,000 h.p. or more, many of which 
have been and are being built in England, America, and 
the Continent. 

The design of these large engines is generally a more 
difficult problem than the design of the generators which 
they are to drive, and engineers do not seem to have arrived 


yet at any definite conclusion as to which is the best type 


to employ. The type of. generator, of course, influences 
the design of the engine to a great extent—in fact, the two 
cannot be taken separately, but must be designed each to 
suit the other ; at the same time there are several require- 
ments which should be fulfilled b 
electric light work, no matter to what type of dynamo or 
alternator they may be coupled. These requirements are: 
that the engine must be well balanced and run smoothly 


and evenly, in order that the lights may not be affected ; it 


must be provided with a sensitive governor which is capable 
of maintaining the speed practically constant during sudden 
and large variations of the load ; it must be very efficient and 


Per i its greatest efficiency at three-quarter and not 


full load, as in most cases it will run the greater part of its 
time at three-quarter load, and the relative efficiency of an 
engine is much less at light load than when overloaded. 
Then the engine must be as free as possible from vibration ; 
it should be strong, not liable to get out of order, and 
capable of running continuously for long periods ; and last, 
but not least, the various parte of the engine must be 
readily accessible for inspection or repairs, a point often 
overlooked by draughtamen. 

To these requirements may be added that of high speed, 
but it is here where the difficulty comes in, as steam- 
engines of the ordinary reciprocating type cannot be run 
economically at a greater Bin speed than about 1, 200ft. 
per minute, and this speed is only attained by locomotives 
and torpedo-boat engines, and would not be suitable for large 
electric light engines on account of the vibration and wear. 
Dynamos, on the other hand, can be economically run at 
very high speeds, the output being almost directly pro- 
portional to the speed—in fact, at low speeds, to double the 
number of revolutions will more than double the output, so 
that the size and weight of a generator can be kept down 
if its speed is made sufficiently great. This discrepancy 
between the economical speeds of engines and dynamos 
can be got over by running the engine slowly and driving 
the dynamo at a greater speed by means of ropes or belts, 
but as direct coupling is the simpler and more reliable 
method, besides taking up much less space, it is always 
adopted for large plants. 

he steam-turbine is the only steam-engine whose speed 
is sufficiently high for direct coupling with a dynamo in 
order that both machines may give their greatest output 
with the least size and weight. Up to the present these 
turbines have only been made in small powers, but it is 
said that an American firm is about to build a 2, 500-h. p. 
steam-turbine, and if this large engine is a success when 
built it will no doubt cause a great change in electric light 
ss practice. At present engineers design the engine 
and dynamo to suit one another, by running the 
engine at as high a speed as practicable, and making the 
armature of the generator of larger diameter than it would 
otherwise need to have been in order to make up for the 
lower speed. 

In alternate-current work this practice is carried out in 
the design of what are known as “ flywheel alternators ”— 
that is, machines where the armature or field coils, or the 
inductors, as the case may be, are built up on the rim of 
the engine flywheel, engine and generator forming one 
complete machine. The advantages of this construction 
are that the engine can be run at a slow or moderate speed, 
while ome to the large diameter of the armature a high 
voltage and large output can be obtained from the gene- 


rator ;° two main bearings only are required, one on each 


side of the flywheel, overhung disc cranks being used, 


all large engines for 


and the arrangement is very compact. These engines are 
usually compound, having two cylinders, one on either side 
of the flywheel, with cranks at right angles, and on the 
Continent and in America they are generally made hori- 
zontal with Corliss valve gear, and run at a low speed, 
eometimes as low as 60 revolutions per minute. In England 
they are more often built vertical, with piston or slide valves, 
and run at a higher speed, up to about 150 revolutions 
minute. The 5 of this type of engine are that 
having only two cylinders the various parts are very heavy 
and awkward to handle, the large flywheel is a source of 
danger, and the engine and generator being practically one 
machine, neither can be removed or altered without affecting 
the other. 

Another type of engine for electric ee is 
largely used in England, and which has of late a good 
deal of attention directed to it and is being made in much 
larger sizes, is the high-speed enclosed vertical engine. 
These engines are made single and double acting, and run 
at speeds of about 200 to 400 revolutions per minute, 
according to size. In the larger sizes they generally have 
three cranks, placed 120deg. apart, and they may be either 
simple, compound, tandem, or triple tandem, with three, 
six, or nine cylinders. The flywheels are simple discos of 
small diameter, and the oiling arrangements consist either 
of an oil bath into which the cranks dip, as in the single- 
acting engines, or of oil which is pumped under 
to the various working parts, this system being usually 
adopted in the doable-acting engines. This type of engine 
has several advantages: for ita power it takes up but little 
floor space, the working parts are protected from dust and 
dirt, and owing to its high speed the size of the tor 
is reduced and the governor can be attached directly to the 
shaft; another advantage is that the engine is quite distinct 
from the generator, which is simply coupled up next to the 
flywheel. Although adding to the number of working 
parts, and in most cases to the cost, the use of three 
cranks is far preferable to two for electric light engines, 
three-crank engines being easier to start and running mach 
more smoothly than engines with only two cranks, besides 
which it is an advantage to increase the number of cylinders 
for very large engines in order to keep down the size and 
weight of the moving parts. There is no reason, however, 
why engineers should restrict themselves to the use of 
three cranks only when designing engines of very large 

wer, as marine engines with four and. five cranks have 

en found very successful, and with slight modification 
this type of engine should be equally successful for 
electric light work. Another advantage of using more 
than two cranks is that the a need not be disabled 
entirely by the breaking down of one cylinder or one set 
of motion, as the other two or more cylinders will run the 
engine quite well when the faulty part is disconnected ; 
but if one cylinder of a large two-crank engine were to 
break down, the remaining cylinder would probably not 
be able to turn the engine smoothly enough for electric 
lighting, and possibly would not be able to turn it at all. 

By increasing the number of cranks, and, therefore, the 
number cf cylinders, the power of an engine may be 
increased without raising the piston speed or shortening 
the stroke. Thus, modern high-speed vertical engines con- 
sist generally of two or three lines of cylinders, each line 
being a separate compound or a pir pg tandem 
engine, and the removal of one line of cylinders would not 
affect the working of the remaining cylinders, but would 
reduce the power of the engine by one-half or one-third as 
the case might be. By adding to the number of cylinders 
and cranks, therefore, a high-speed engine of large power 
with moderate piston speed could be produced, but this 
process could not be carried very far, on account of the 
cost of such an engine, the increased friction, large space 
occupied, and difficulty of adjusting the numerous shaft 
bearings required ; this latter difficulty might, however, be 
got over by using swivel bearings capable of being adjusted 
in height by means of screws or wedges, and, in the author's 
opinion, the economical limit of size for this type of engine 
has not been nearly reached yet. 

The question of governing is a very important one, and 
the advocates of the two systems in general use—viz., 
throttle and cut-off governing—each maintain that their 
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system is the best. Throttle governing was the first 
method to be used, but it was soon largely discarded in 
favour of cut-off governing, as the latter is theoretically the 
best method, but engineers have now discovered that in 
practice the advantages of this system of governing 
are not so great as they expected, and in England 
the majority of high-speed engines for electric 
lighting are now made with throttle vernors. 
American engineers, however, still swear by the cut - off 
governor. The disadvantage of a throttle valve is that it 
“ wire-draws the steam and reduces its pressure, which 
lowers the efficiency of the engine; but, on the other hand, 
the steam, by being wire drawn — that is, by being 
forced through the reduced passage in the throttle valve—is 
slightly superheated, which practically makes up for the 
loss of pressure by diminishing cylinder condensation. The 
simplicity of throttle governing is another point in its 
favour. The great disadvantage of a cut-off governor is 
that at light loads, when the steam is cut off at an early 
part of the stroke, the cylinder condensation becomes 
serious, causing loss of pressure and efficiency, as with the 
throttle valve. This loss is less with compound than simple 
engines, and lees still with triple or quadruple expansion 
engines, as the range of temperature in each cylinder is 
less, but with an early cut off it is always sufficient to con- 
siderably moiy the good results which should theoretically 
be obtained with this system of governing. Shaft governors 
have the great advantage of positive action, besides which 
they are simple and strong in construction, with few 
working parte. They are largely used for both throttle 
and cut-off governing, but are not satisfactory at speeds 
much below 200 revolutions per minute, as the centrifugal 
force is not sufficient at low speeds and the governor 
becomes sluggish in action with a tendency to hunt. For 
large horizontal engines a sensitive centre-weight ball 
governor is used, actuating some type of Corliss valve 
gear; engines fitted with this type of valves are more 
economical than any others, but the governors and valve 
gear are delicate and have many working parts, therefore 
the engines cannot be run at a high speed, 100 revolutions 
being about the maximum with Corliss valves. Then the 
5 is driven through gearing, or by belt, and not 
irect, which is a disadvantage. 

The question of single-acting versus double-acting engines 
seems to the writer to be summed up thus: If, by making 
an engine double-acting it is possible to get twice the power. 
out of it as out of a single-acting engine of the same size, 
why should single-acting sayings bè used ? The champions 
of the single-acting engine are ready with an answer to 
this question. They say that at high speeds the distribu- 
tion of the steam can be effected more economically in 
single than in double acting engines, that the constant 
thrust in one direction on the crank-pin obtained by using 
steam on one side of the 75 85 only is conducive to smooth 
running and long life of the engine, and that a single- 
acting engine is practically self-draining. All this is quite 
true, and for engines of under, say, 200 h.p. running at speeds 
of 400 or 500 revolutions per minute or more the single- 
acting type is preferable to all others, but for large engines, 
which take up a good deal of space and necessarily run at 
only moderate speeds, the double-acting type possesses most 
advantages. The smooth running of the engine and freedom 
from jar and undue wear can be provided for by using three 
or more cranks, long connecting rods, sufficient cushioning, 
and by lubricating the crank-pins by means of oil forced 
under pressure between them and the brasses. Danger 
from water in the cylinders can be practically reduced to 
nothing by having steam separators placed in pro r posi- 
tions, large drains and relief valves on the cylinders, and 
by using slightly ce PE steam. With regard to steam 
consumption, large high-speed double-acting engines bave 
recently been built whose performance in this respect has 
been most satisfactory. 

As the advantages of the single-acting engine where 
large powers are concerned are now equalled by the double 
acting type, which possess over and above the great advan- 
tage of double power for the same size, the author sees 
no reason why the double-acting engine should not be always 
used for large powers; and that this opinion is a 
ing one may be proved by the facts that many 


bottom brasses bein 
The cylinders should be ng nals on eight cast-iron or 
steel columns, each pair of columns acting as a cross-head 
guide and the spaces 


‘oil being pumped under pressure into the various 


wW- 


rge 


English engine builders have turned their attention 
specially to this type of engine during the last few 

ears, and that numbers of these engines have 

en put down in- the latest electric light installations. 
The high-speed double-acting multi-cylinder engine has, 
however, a serious rival in the slow-apeed two- cylinder 
compound engine, which is also being put down in large 
numbers; in faot, these two types practically divide the 
field between them where large powers are concerned, but 
for the reasons given above the author is of opinion that 
the former will prove to be more suitable for the work, and 
that it will survive until it is su ed by the steam- 
turbine, which will in all probability entirely take the 
place of reciprocating engines for electric lighting work in 
the future. This future is at present, however, too far 


ahead to be taken into acoount by engine builders, who 


are confining themselves almost entirely to the two types 


mentioned above. 


A type of engine which the writer would suggest as 
most suitable for powers of over 1,000 h p. would be a 


double-acting vertical tandem compound 58 running 
at about 200 revolutions per minute, and 


ving eight 
cylinders and four cranks, 90deg. apart. The hollow crank- 


shaft would be supported on swivel bearings mounted on 


screwed pillars and capable of being raised or lowered by 


fine d 


ees. This would enable the bearings to be lined 
up wit 


great accuracy, and would also it of the 
removed without lifting the shaft. 


between being filled in with thin 
sheets of iron, fitting oil-tight, but capable of being 
removed in a few minutes. This would give plenty of 
room for getting at the rod ends and shaft bearings, an 
important point in case of a breakdown. The connecting 
rodi should be as long as possible, and ought to be hollow 
to minimise weight (the insides might used as oil 
reservoirs for the big ends); swivel brasses should be fitted 
to both ends of the rods in order that they might set them- 
solves in the easiest position. | 
With regard to the oiling of these large engines, the best 
arrangement seems to be a system of forced lubrication, the 
bearings 
at the centre of each, and after being used falling into a 
tank at the base of the engine, from whence it is again 
pumped. As efficient oiling is of more importance t 
anything else in quick-speed double-acting engines, too 
much care cannot be taken in the design of the apparatus 
for accomplishing this ; everything should be as simple and 
strong as ible, the pumps should be easily got at, the 
oil-pipes should have as few joints as possible, and these 
most carefully made, as it is at the joints where 4 forced 
lubrication service is most likely to fail, A hand, ump is 
generally added in case of breakdown to the power pump, 
The governing is, of course, a matter ‘of more importance 
with large engines than small ones, as. variations in the 
speed of a very large generator, running alone or in parallel 
with only one or two others, will affect the lights. more 
than variations in the speed of a smaller generator running 
in parallel with several others. As 200 revolutions. per 
minute is too slow a speed. for an ordinary shaft, governor 
to work really well, a separate governor shaft might be 
used, driven through carefully-cut gear from the end · of the 
main shaft, at twice the speed of, the latter. This would 
allow of the governor being made lighter and more sensi- 
tive. The moving collar on the governor shaft should be 
connected as directly as possible with a balanced throttle 
valve having a dashpot of some kind to steady it, and all 
working s of the governor should be made of hard 
steel, as slackness in these parts is the principal cause of 
“ hunting” and unsteadiness in electric light engines. 
There is no need for large flywheels on this type of 
engine, which removes one source of danger, a heavy disc 
of comparatively small diameter being all that is needful, 
as the number of cranks ensures smooth running. 
In this article the author has omitted many of the 
smaller details of the modern high-speed double-acting 
engine, but has endeavoured to give a general idea of the 
direction in which makers of these engines are trending, 
and his opinion as to which type will survive. 
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THE ELECTRIC CONSTRUCTION COMPANYS 
ELECTRIC LIFT. 


The above company have devised and patented a new 
gear for driving lifts electrically, which is worthy of 
careful study. of these lifts have recently been 
fixed in the new factory and warehouse of Mesars. Bovril, 
Limited, where they have been subjected to trial under 
severe conditions. e are informed by the makers that, 
after considerable experience with them in regular work, 
they have given every satisfaction, in spite of the fact that 
they are called zupon to deal with widely-varying loads. 


preventing loss of power by frietion. Upon the axle of 
each wormwheel is mounted a pulley, round which the 
steel ropes run for supporting the cage and counterweighte, 
as shown on the accompanying sketch (Fig. 2). The worm 
are completely enclosed in an oil bath, and will run 
or a-considerable time without attention. An endless 
rope running through the cage actuates the starting 
and reversing switch, shown on the right hand of the 
photograph reproduced as Fig. 1. The motor is started 
up through a resistance, the cutting out of which is not 
under the control of the driver, but is performed 
automatically. 
The accelerating switch, which automatically cuts out 


FIG.. 1.—General: View of the Electric Construction Company's Patent Lift Gear and Switch, 


Fig. 1 shows a general view of one of these lift gears, 
while Fig. 2 shows diagrammatically the arrangement of 
the rope supporting the cage, and of the counterweight, by 
which the weight of the cage is balanced. It will be seen 
from this figure that there are two driving drums, 
revolving in opposite directions, and that the ropes 
supporting the cage pass over the first and under the 
second, so that there can be no chance of any slip taking 
place. The other advantage in having two driving drums 
is that, when they are driven by worm gearing on the 
same shaft, the friction of the worms can be done away 
with by making one worm right-handed and the other 
worm left-handed, as is done in this case. Another new 
feature in this gear is the means adopted for making the 
driving motor act as a dynamo when the load on the lift 
is sufficient to cause the speed to rise. In this way a 
considerable amount of energy can be returned to the 
supply mains when heavy loads are 1 lowered by the 
lift. The electric motor used with this lift gear is of the 
Electric Construction Company's enclosed iron-clad type. 
The weight of the empty lift is balanced by counter- 
weights to the usual extent. If the load is such, in 
ascending or descending, that it overtakes and drives the 
motor above its proper speed, it acts as a brake by 
enerating current and returning it to the supply mains. 
Should the supply mains at any time be incapable of 
absorbing power, provision is made to prevent overrunning 
by applying a powerful friction brake through the action 
of a solenoid, the circuit of which is closed and opened 
by a centrifugal governor driven from the motor shaft. 
This brake consists of two arms, which are held clear of 
the brake drum by means of an electromagnet (Figs. 3 
and 4) against the pull of a strong spiral spring ; the coil 
of the magnet is in shunt across the mains, the circuit 
being made and broken by the starting switch. The motor 
is counected by a claw coupling having 90deg. play to two 
worm gears on one shaft, one of which is right-handed and 
the other left-handed, These take up the thrust, thus 


the starting resistance in series with the motor armature, 
is mounted on the bed-plate. This switch is put into 
action by an oscillating lever driven by an eccentric 
from the motor shaft. The lever carries a pawl which is 
actuated by a small magnet. When all the resistance 
is cut out, the magnet is short-circuited, and the switch- 
bar ceases to move, although the lever still oscillates. 


115 . 
uL Oe 


COUNTERWEIGHT CAGE 
Fig. 2.— Diagram showing the arrangement for balancing the weight of the cage. 


The switchbar is retained by a brake-band passed round 
a drum on the switchbar operated by another small 
magnet; and on the circuit being broken the switchbar 
18 automatically returned to the position in which all 
resistance is in, by the weight which can be seen in the 
illustration. The gear to enable the motor to generate 
& current with increase of speed when it is called on to 
act as a brake, either when the cage is ascending with a 
light load or descending with a heavy ane, consista of 
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. & disc mounted upon a screwed portion of the motor shaft 
and driven by a pe fixed to the gear half of the coupling. 
As mentioned above, there is 90deg. of play between the 
halves of the coupling, and should there be a tendency on 
the part of the gearing to drive the motor, it will be 
necessary for the half coupling on the gear side to travel 
rae an angle of 90deg. before it comes into position 
for driving. In traversing this distance the disc will 

travel along the screwed shaft sufficiently to short-circuit 

a resistance in the motor field. The counter E.M.F. of the 

motor is correspondingly raised, and a braking current 

generated which prevents undue rise of speed. On closing 
the starting switch by means of the hand rope from the 
cage, the following action takes place: The brake is held 
off and the motor starts slowly, gradually increasing the 
speed as it cuts out the resistance in circuit with the 
armature until full speed is attained. On switching off, 
the motor is short-circuited upon itself through a fixed 


Fries. 3 AND 4.—Pian and Elevation of e Electric Lift Gear as supplied by the Electric Construction Company to Messrs. Bovril, Limited. 


resistance of such amount that the motor is adequately 
retarded, the friction brake is applied, and the switchbar 
returns to its position of resistance in,” in readiness for 
a fresh run. 


and cannot be replaced in the contacts 
run back. When either of the trip 


that the cover cannot be shut down until the switch is 
broken. " 


SWITZERLAND. 


Schaffhausen, Jike most other towns in Switzerland, was 
early afield to utilise its water power. The celebrated falls 
are nearer to Neuhausen than to Schaffhausen, but the 


=y- 
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latter is well worth a visit. Its old houses and streets are 
picturesque in the extreme, and one sees beauty on every 
side in the lines of its architecture—a beauty sadly wanting 
even in the handsomest streets of modern cities. There is 
in the current number of the Contemporary an excellent 
article upon the lost beauty in architecture, hinting that 
the modern designer can appreciate nothing outside of 
Euclid’s first book, and that if he attempts to copy some 
beautiful building of olden times he fails because he does 
not understand lines outside a straight edge and a 
geometrical figure. The only objection that can be ur 

against visiting these répertoires of ancient art is that 
sanitarily the streets, and only too probably the houses, 
contravene modern ideas at every turn. But the subject 
of architecture must not keep us. The objective is the 
central station. Before describing this, did not Mr. Kapp, 
in a speech at Ziirich, refer to a consulting job he once 
had in reference to the apparatus at Schaffhausen? If our 


memory is correct, there was a loss of efficiency somewhere, 
and several people had a try to find out where the offence 
lay, one of whom was Mr. Kapp. In the end, it turned 
out to be due to coagulated oil causing a much greater 
“bearing resistance than was reckoned upon, hence the 
varying efficiency. 

THe SUPPLY STATION. 

In 1895 the Schaffhausen Town Council invited com- 
petitive plans for the erection of an electricity supply 
station. A number of schemes were submitted in open 
competition, upon which the Council obtained expert advice, 
with the result that it was:decided to adopt a scheme 
proposed by the Maschinenfabrik Oerlikon, which provided 
for a single-phase alternating-current system of generation 
and supply. The actual work of instalment was commenced 
ia the autumn of 1896, the supply of current to consumers 
being started in February of the following year after the 
scheme had been completed in every detail. 

The prime motive power for driving the generators is 
obtained from a turbine plant put dewn on the Rhine 
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opposite Schaffhausen by a private company in 1887-90. 

his plant is really an extension of a larger turbine plant 
her up some 
years previously, and which still serves as the primary 
station of the celebrated cable and shafting transmission 


installed by the same company a little 


— — 


The turbines (Figs. 1, 2, and 3) are of the Jonval type, 
by Eecher, Wyss, and Co., Zürich, and have vertical shafta. 
They are designed for a normal fall of 15ft. and a volume 
of water amounting to 240 cubic feet per second, and run 
at 48 revolutions per minute. At high water the available 


Fig. 1. 


installation for the distribution of power to numerous 
factories in Schaffhausen and the neighbourhood. In the 
new turbine-house five turbines developing an output of 
300 h.p. each have been installed. Two of the same are 
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worked in conjunction with an electrical transmission plant 
put down by the Maschinenfabrik Oerlikon in 1890 for 
supplying power to a mill in the vicinity, the two primary 
machines, of the continuous-current type, being driven from 
the turbines by means of ropes. Two further turbines are 
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rented by the town authorities for driving the alternating- 


current generators, which form a portion of the system now 


to be described. In the first place, one 300-h. p. generator 
only was installed, but a second machine of equal capacity 
soon became necessary. 
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fall sinks to 10ft., the volume of water per turbine being 
increased under these conditions to 400 cubic feet per 
second in order that the turbines may continue to develop 
their normal output. To enable this adjustment, the turbine 
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wheels are provided each with two crowns of paddles con- 
taining 36 and 24 paddles respectively. Of these two 
crowns the outermost only is acted upon at low water, 
while at high water both are opened to the action of the 


Fia, 4. 


water. The turbines, which, it may be mentioned, were 
not originally intended for the driving of a lightin 
plant, are regulated by hand. The vertical shaft of eac 
turbine drives a horizontal countershaft by means of a 
bevelled toothed wheel. This horizontal shaft was intended 
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to drive in its turn a rope pulley, and constitutes, therefore, 
u sort. of countershaft from which machines might have 
been driven in the same manner.as the rope-driven gene- 
rators previously mentioned. 

_In working out the details of the scheme the practica- 
bility of coupling the rotating portion of the alternator 
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plant for serving the station building and a‘ consumer of 
energy for lighting purposes situated in the immediate 
vicinity, all of which connections and apparatus are easily 
accessible. Fig. 4 gives a view of the generator-room and 
switchboard recess. 

The alternate-current generators (Fig. 5) are designed 
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direct to the vertical shaft of the turbine was carefully 
considered. However, in view of the low speed of this 
shaft, and the limited space between the individual turbines, 
an alternative arrangement appeared to offer greater advan- 
tage. The magnet wheel, which constitutes the moving 
portion of the type of alternator in question, was therefore 
mounted upon the horizontal countershaft in place of 
the rope pulley originally intended. In this manner an 
arrangement was devised which corresponded to the most 
modern requirements. But as the horizontal shaft, to 
facilitate its original purpose, had been mounted upon a 
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massive concrete foundation 6ft. above the floor level 
proper of the machine-room, it was perforce necessary 
to place the base frame of the generator likewise at 
this height, and in doing so it was found possible to 
utilise the existing concrete blocks as an anchor for the base 
plate without much alteration. In continuation with and 
at the same height as the foundation surface a floor was 
constructed, which facilitates the inspection of the generating 
piant, and at the same time serves as a switchboard plat- 
orm. Beneath this platform the connections between the 
machines and switchboard are placed, besides a transformer 


for an output equivalent to 300 h.p. when running at 167 
revolutions per minute, which speed, with 18 pairs of poles, 
corresponds to a periodicity of 50 per second. Each machine 
generates a current of 100 amperes at a terminal potential 
of 2,000 volts when fully loaded, a margin over and above 
this voltage being allowed for to compensate for the loss in 
the primary and secondary network of mains, besides the 
transformer loss. The alternators areof the Oerlikon inductor 
type. The magnet wheel, therefore, carries no exciting or 
other coils, but carries on its circumference two sets of pole- 
shoes, each set containing 18 shoes built up of laminated 
iron, the two crowns of poles being so placed together that 
the shoes of the one crown correspond to the interstices of 
the other, each pair occupying, therefore, a diagonal 
position relative to the axis of rotation, and so forming the 
magnetic yoke-pieces necessary to the exterior exciting coils. 
This magnet wheel, which has a diameter of 8ft. 9in., revolves 
within the cast-iron frame of the armature, the frame having 
a clear bore of 8ft. 9Zin., being, moreover, divided through 
its horizontal and vertical sections respective to its axis 
into four separate portions, which are bolted together from 
the exterior. Within this frame are two slotted armature 
cores of cylindrical form, built up of laminated iron. These 
are supported by the frame, and each carries 36 armature 
coils. The sections are wound and insulated before the 
machine is erected. Each coil consists of seven turns of 
copper strip lin. broad by ‘056in. thick. The coils of 
both halves of the armature are connected in series, and 
are all wound in the same direction. The initial turn of 
the first coil is connected with the initial turn of the 
second, the end of the second being connected with 
the end of the third coil, and so on. Provision 
is made for moving the armature frame sideways over 
the bed-plate of the machine clear of the inductor wheel, 
so that ready access may be obtained to the coils of either 
half of the armature. The field exciting coil is situated 
between the two halves of the armature within the cast- 
iron frame. It consists of a brass former, upon which 
305 turns of well-insulated copper wire of 28in. diameter 
are wound. 

In Fig. 6 both the no-load and short-circuit characteristics 
of the machine are shown respectively by curves 1 and 2. 
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120 amperes at 50 volts terminal potential running at 
420 revolutions per minute. The exciter is driven by 
means of four 0 Gin. ropes from a rope pulley keyed to the 
generator shaft. Since the excitation necessary for the 


These were plotted from actual trials. In the same 
fi the curve (cos ¢=1) gives the terminal potential 
of the machine as function of the exciting current 
strength, corresponding to full load, on an approxi- 


mately non-inductive load — i.e., transformers with | alternator in question amounts to about 900 watte—that is 
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to say, about 0°45 per cent. only of the machines output— 
one of the exciter dynamos would, in case of necessity, 
amply suffice for the excitation of all the alternators 
at present installed in the station. The regulation 
of the terminal tension of the alternators is effected 
through resistances in their respective exciting circuits. 
Of necessity, the exciter dynamos are also provided with 
regulating resistances in their shunt circuits to enable 
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them to be run in parallel. The switchboard, which is 
erected at about 10ft. 9in. distance from the main wall of 
the dynamo-room, contains as many marble panels as there 
will ultimately be machines in the station, each of the 
2 exciter dynamos being treated as a separate machine. It 
mt is 13ft. in length and 8ft. Zin. high. The usual comple- 
a ment of instruments, switches, resistances, etc., needless to 
L4 detail here, is provided for each machine, all being insu- 


lated, so that individual instruments or parte may be 
touched without danger. A static voltmeter, to which 
pilot wires are run, for testing the potential of the 
secondary mains at three feeding points in the town is also 
provided. The machine switches, regulating resistances, 
synchronising transformers, fuses, and single-pole lever 
switches for the feeders are placed behind the board, 
together with the bus bars, which latter are mounted upon 
porcelain insulators. The levers, however, actuating the 


incandescent and arc lamps, while the remaining curve 
(cos ¢ = 0) represents the fall of potential on a 
purely inductive load calculated from tbe short- 
circuit characteristic. Hence these two latter curves 
represent the limita of the fall of potential for all inductive 
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FIG. 10,—Transformer with Underground Primary Cables & Overhead Secondary. 


loads—the maximum possible fall upon a lighting load 
amounting to 5'5 per cent., and that with the machine 
running light to 15 per cent. To the bed-plate of each 
generator a smaller plate, to carry an exciter dynamo, is 
attached. The latter machine is of the Oerlikon bipolar 
shunt-wound standard type, designed for an output of 


switches belonging to the machines, together with the 
resistance ting wheels, are placed on the face of 
the board. A diagram of the switchboard connec- 
tions is shown in Fig. 7. Now we come to the 
feeders which distribute the primary current to the 
several transformers. These are without exception 


THE ELECTRICAL ENGINEER, JANUARY 5, 1900. 


F. 


13 


laid in the ground, and consist of concentric cable pro- 
tected by means of a double covering of lead. 

feeders of 092 square inch sectional area are run from the 
generating station, one being directly connected to several 
transformer sub-stations, while the other two conduct to a 
distributing station. The distributing station enables the 
four primary cables, which are run from this point in 
different directions, and to which 11 transformer sub- 
stations in all are connected, to be controlled from 
one centre. The transformer sub - stations are fed 
from this centre by concentric cables of 092, 062, 
and ‘031 square inches sectional area, so that threo 
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diferent sections of primary cables are employed. As 
reviously mentioned, the transformer sub-stations may 

switched off individually from the distributing centre. 
With to the secondary network, all the transformer 
sub-stations are independent of one another, but the 
distributing mains of the network are arranged to facilitate 
interconnection if an unequal distribution of load should 
render such a remedy necessary. While the secondary 
network of mains serving the inner area of supply is 
laid underground on the two-wire system, the mains serving 
the outer area of supply are, on the other hand, run 
overhead on wooden masts and arranged for a three-wire 
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system of distribution. Stoneware conduits (Fig. 8) 
serve to protect both the primary and secondary cables, 
which are laid underground. Better distinction is made 
between the primary and secondary cables by laying the 
former somewhat deeper than the latter. 

Three types of transformer sub-stations are in use, of 
which that shown in Figs. 9 and 10 is perhaps the most 
interesting. Underground transformer chambers arranged 
as shown in Figs. 11 and 12, are also employed. There are 
19 transformer stations in all, containing some 21 trans- 
formers. As regards the transformers themselves two sizes 
only are employed, ranging in capacity from 10 kw. to 
20 kw. In conclusion, it may be added that there has 
heen no serious interruption of the supply since the station 


started, although the plant was at one time considerabl 
overloaded pending the completion of extensions which 
soon became necessary. 


RECTIFYING ALTERNATING CURRENTS, 


An article which recently appeared in the Elektro- 
technische Rundschau explains a sim de method of rectifying 
alternating currente. Should it bé desired to obtain a 
continuous current from an alternating-current source, this 
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may be done by inserting a so-called unipolar conductor 
in the alternate-current circuit. Such a conductor allows 
current to flow only in one direction, the current in the 
opposite direction being partly or wholly suppressed. 

uminium electrodes possess this property, as is well 
known, to a high degree, if we immerse one of these in a 
solution of alum and other liquids and then discharge a 
current through it in the one direction. This method, how- 
ever, has the disadvantage that half of the total current 
impulses are entirely suppressed, so that the effective output 
of the generating machine is reduced. 

An arrangement suggested by Carl Liebenow, of Berlin, 
aime at utilising both the positive and negative impulses of 
the alternate-current source. One means of attaining this 
end is already known, and has been described by L. Graetz. 


Fig. 1. 


Fie. 2. 


His method possesses the disadvantage, however, that 
four batteries of aluminium cells are necessary, which all 
generate se fs drogen gas and reduce the efficiency of the 
system by uble as much as the arrangement described 
below. In connection with the latter two batteries of cells 
only are necessary. Such an arrangement has also been 
described in principle by L. Graetz (Fig. 1), though he has 
not developed the method so far as to make full use of the 
energy generated by the machine in one circuit. In Fig. 1 
M represents the generator, while W and W, are resistances, 
of which each abeorbs half of the energy generated. In 
order to combine these two energined halves in a single 
continuous-current circuit, the following arrangement has 
been suggested by C. Liebenow : If we connect the pointe 
immediately behind the cells through a third resistance, 
W., this will be energised by a current impulse at each 
impulse of the generator, but these would not be in the 
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same direction. The energy distributes itself, then, between 
all three resistances. But if we now make W and W, of 
very high resistance and insert in each of the same a 
condenser, C, and C, (Fig. 2), of sufficient capacity that 
each is capable of condensing a full impulse, the two 
condensers are then in series, and remain constantly 
charged so long as the resistance W, is open. However, 
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if we switch Wa in circuit the condensers discharge them - 
selves through Ww , and a uni-directed current flows through 
this resistance, whereby the full output of the machine is 
utilised. In place of the resistance W,, arc lamps, motors, 
galvanic baths, a battery of accumulators for charging, etc., 
might be inserted. The condensers might also be replaced 
by accumulators. We then have a single battery of 
accumulators between a and 6, with one pole of the 
alternator connected to it in the centre. This battery 
may be employed as desired in the customary way. 
Should it be desired to maintain the potential of the 
battery constant for lighting purposes, it may be done 
in the usual manner by means of adding or withdrawing 
cells. But if the switching in or out of cells is accom- 
plished from one end of the battery as usual, the 
charging current in the two halves of the battery 
would quickly become unequal. An arrangement 
must therefore be adopted whereby alternate cells 
respective to the one or other half may be switched in or 
out of circuit. Should it be desired to employ a double 
accumulator switch and so obtain complete independence 
of the charging and discharging potentials, end cells only 
of the battery must be switched in or out of circuit. 
Further, if it be desired under these circumstances to 
maintain a constant equality of the charging current in the 
two.arms of the battery, an arrangement must be adopted 
whereby in case of an unequal number of cells in the two 
halves a resistance or auxiliary cell may be switched in 
circuit with that half containing the lesser number of 
elements, or, a8 an alternative, we may dispense with the 
alternate switching in or out of cells relative to the two 
halves, and simultaneously switch in or out of circuit a cell 


of each arm. 


LIVERPOOL ELECTRIC TRAMWAYS. 


Horse traction, so far as it is confined to tramway work, 
seems destined to be entirely superseded in Liverpool, and 
that at no distant date. The last report by the city engi- 
neer, Mr. John A. Brodie, M.I.C.E., which was recently 
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Fig, 1.—Liverpool Electric Tramways, 


presented to the City Council and unanimously adopted by 
them, provides for the conversion of the remaining horse- 
worked tracks, besides the construction of several new 
lines for electric traction. We have previously referred in 
these columns to this report and the decision of the 
Council thereon, but a few further details of the scheme 
may not be out of place here. The accompanying reference 
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map (Fig. 1) is a reproduction of one given with the report 

and requires no explanation. The length of horse- worked 
track still extant amounts to an equivalent of about 36 miles 
of single line within the city, and 1,200 yards in the district 
of Litherland, owned by the Corporation. Provision is 
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Fic, 2.— Liverpool Electric Tramways. 


made in the current estimates for the reconstruction 
of the whole of these lines for electric traction, and 
for the construction of several new lines, for which 
parliamentary powers are already in existence, together 
with the doubling of existing lines, The total expendi 
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pir 8 by the proposed new work, including | electrical equipment of the lines, suffice it for the present 
7 for contingencies and £78,400 to cover the cost | to give a few illustrations showing the style of overhead 
of 55 miles of overhead equipment for the lines in question, | construction adopted and the type of car which has found 
amounts to about £350,000. As regards the lines already | maximum favour in Liverpool. 

converted, these are shown on the accompanying map. Besides the type of overhead construction shown, span 


Fia. 8.— Liverpool Electric Tramways 


About £160,000 has been expended on the work of recon- 


department since the middle of August last year, making a | b 
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total of 37 miles completed up to date so far as permanent 
way is concerned Of the latter figure about 21 miles 
are already being electrically worked, while the electrical 
equipment of the remaining lines is proceeding apace. It | especially the case with regard to. the centre-p 


is not our intention to enter into details with regard to the 


i wires attached to side poles have been used where absolutely 
struction during the past year, no less than 16 miles of oa owing to the narrow width of the street. As far 
ible these poles have been erected close to the 


track having been constructed by the city engineer's | ag 
niltings, in order to avoid interference with the traffic of 


the streets, while in some cases span wires attached to wall 
rosettes have been employed. But without exception a 
decidedly neat appearance has been effected. This is 

le type of 
onstruction, as is sufficiently apparent from Figs. 2 and 3, 
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Messrs. Robert W. Blackwell and Co., Limited, are the 
contractors responsible for the overhead equipment, and 
the work is being carried out in a very thorough manner 
throughout. 

The cars operating the electric lines are of several types, 
inclading 16 double-bogie American cars supplied: by 
Messrs. Dick, Kerr, and Co., and 16 cars with trailers similar 
to those used in Hamburg. Experience with cars in 
Liverpool has, however, shown that top-seated cars (Fig. 4) 
are preferred, and it is satisfactory to know that all recent 
orders have been secured by British firms, Messrs. Dick, 
Kerr, and Co., Limited, having been entrusted with the 
bulk of the orders, which they are executing from their 
Electric Railway and Tramway Carriage Works, Preston. 
The extent of these orders have been noted from time to 
time in our columns. 

With regard to the power for working the lines, this has 
up till recently been obtained from the electric light station 


in Paradise-street, but a portion of the plant installed at. 


the new power station in Pumpfields is now available for 
the purpose. It may be of some interest to mention 
that the power for working about five miles of line is 


7 
ed 
x 
4 D 
x 
Vv) 
— 
u. 
œ 
OZ 
wz 
2 0O 
-i æ 
4 
5 
wn 
e 
* 
* o 
dc 
* 
2 
= wey 
0 p % 
2 x 
w — 
ul 
2 
Oo q 
0 or 
JUNE DEC. JUNE GEG 
1895 1890 


obtained from steam generated by the consumption of 
house refuse at the Smithdown-r destructor, where the 
heat from an eight-cell destructor by Messrs. Manlove, 
Alliott, and Co., of Nottingham, is being utilised for the 
generation of steam, about 200 h.p. being so obtained. A 
much larger combined refuse destructor and electric gene- 
rating Bint is, however, now in hand, and the results 
obtained will be awaited with interest. 

In conclusion, a few particulars may be given with 
regard to the permanent way. The rails employed are of 
the girder type with a surface width of 4in., a depth 
of 7in., and a base width of 7in., their weight per lineal 
yard amounting to 95lb. The joints are made with 
fishplates of the usual type, and are double bonded with 
“crown” Chi bonds of Ain. sectional area, tie-rods 
being used in addition at every 10ft. In streets where 
new work has been necessary the foundation of the 

vement consists of 6in. Portland cement concrete from 
erb to kerb, and in streets where reconstruction has 
taken place the existing concrete foundation has been 
utilised after having been dressed down and resurfaced, so 
as to form a level bed for the base of the rail. In several 
instances Australian hardwood blocks, 6in. by 4in. by 3in., 
have been employed, but, generally speaking, the pavement 
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adopted in the streets traversed by tramways consists of 
4in. by 4in. by 4in. granite cubes from quarries in North 
Wales, which pavement has given very satisfactory resulta, 
particularly from a maintenance point of view. The whole 
of the street work, including the permanent way, bonding, 
etc., has been carried out by Corporation workmen under 
the direction of the city engineer, Mr. J. A. Brodie, 
M. I. C. E., and great thoroughness characterises it throughout. 


THE LONDON ELECTRIC LIGHTING COMPANIES. 


We gavo in our first issue for last year a curve showing 
the variation of the value of the s of the electric 
lighting companies of London from the commencement of 
1895 up to the December of 1898. These curves we have 
had extended, and the diagram given herewith shows the 
fluctuation in the market value of the ordinary shares of 
these companies up to the present time. A rough glance 
at these curves shows that the present value is in all cases 
slightly lower than at the corresponding time last year. 
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The only apparent exception to this is the South London 
Company, but the rise here is due to the fact that 
the shares, which were only £3 paid at the end of 
1898, have now been fully paid up. The chief alteration 
to be seen in the diagram is the rapid fall of the curve 
representing the ordinary shares of the City of London 
Electric Lighting Company. The drop at the commence- 
ment of the year was due to the fact that only a 6 per 
cent. dividend was declared for 1898, as against a 10 per 
cent. dividend for the previous year. This was explained 
in the annual report as being due to the absence of fo 
acd to the increased capital of the company, which h 

not become remunerative. The subsequent drop in the 
value of these shares has been due to the Board of 
Trade granting, and to Parliament confirming, a second 
electric lighting provisional order for the City of London. 
Having te face competition from the Charing Cross and 
Strand Electric Lighting Company, the directors of 
the City of London Company decided to reduce 
their price, and this reduction will, of course, tem- 
porarily reduce the profit earned by the company. It is 
curious to note at the same time that the shares of the 
Charing Cross and Strand Company have also fallen in 
value in spite of their application for the provisional order 
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to light the City being granted. In the case of the other 
companies, the dividends paid for 1898 were higher in many 
cases than those for 1897. For instance, the House-to- 
House Company, now called the Brompton and Kensington 
Company, increased their dividend from 4 per cent. to 
6 per cent., while the Charing Cross and Strand Com- 
pany raised theirs from 7 per cent. to 8 per cent., but 
the Westminster and St. James and Pall Mall Companies 
did not increase their distribution of profit to the ordinary 
shareholders. The annual reports for 1899 will be issued 
shortly, and it will be interesting to see how far the com- 
panies have succeeded in increasing their profits in spite of 
the increased cost of coal. The slight fall in the value of 
the electric lighting shares generally over last year’s prices 
is m accounted for by the present state of the money 
market. 


EE 


THE PACIFIC: CABLE. 


The following leading article, taken from the Toronto 
Globe, shows how keen the Canadians are on the con- 
struction of tho all-British Pacific cable. The article was 
8 in the early part of December, since when the 

mmission has met and adjourned : 


“What has become of the all-British Pacific cable 
scheme ? Nothing has been heard of it for some months 
now. Does South Africa monopolise the attention of the 
Colonial Office to the exclusion of all other questions ? 
Howsoever it may concentrate attention on itself, there 
are circumstances which should make the subject of 
deep-sea cables of more than usual interest at this 
junctare. It was only the other day that owing to 
some defect in the meang of communication between 
South Africa and the mother country the whole 
Empire was left to guess as to what was going on at 
the front. The list of the dead and ae odder 
River was delayed in spite of the natural anxiety of 
relatives of soldiers to ascertain how the husband, son, or 
father had fared in the fray. It is easy to imagine how 
vital such an interruption of communication between the 
various | esd of the Empire might at any time become. 
It would be thought, then, that now would be a particularly 
likely time for the Imperial Government to be concerned 
about all projects which promised to make such isolation 
reasonably improbable. 

“ It is nearly six months since we were all congratulating 
ourselves that every difficulty threatening the Pacific cable 
scheme had been overcome, and that the mysterious 
influences that interposed one barrier after another had at 
length been effectually defeated. But our hopes in this 
r seem to have been ill-founded. So far as the general 
public can see, we are no further forward to-day than we 
were on July 6 last, when our representatives were told 
that the Imperial Government had come over to the 
Colonial view, and had determined to construct the work 
along with the Colonies, on the principle of 5 
That was a t point gained. It seemed the end of 
difficulty, indeed, and there appeared to be nothing to do 
but go on with the work. Not a step in that direction seems 
to have been taken, however. hat is the cause. We 
cannot suppose that a great department of the Imperial 
Government is so ill-organised that it can only deal with 
one great subject at a time. The principle of the cable 
having been decided on by the Minister and the Govern- 
ment, the carrying of it out would fall to the officials of 
the proper departments, and we cannot believe that the 
hundred and one intereste of the Empire are allowed to 
stand still because a war is proceeding in South Africa. 

„The delay is all the more annoying one it is but a 
chapter in a history that consists chiefly of delays. Whether 
rightly or wrongly, the Colonies have attributed these 
delays in the past to the machinations of the Eastern 
Extension Cable Company, and it will be hard to convince 
them that the same influence is not still at work. This 
view is supported by the fact that the company has 
recently been negotiating with the Australian Colonies 
with a view to gaining certain concessions in consideration 
of its laying a cable from some point in Australia to 
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South Africa. The concessions it desires are that it 
should have the privilege of receiving and delivering 
messages over the ustralian land lines, these 
being owned by the various Australian Govern- 
ments. Against the project of laying such a cable. 
not a word can be said, although the time seems to 
have come when all such works must have conditions 
attached to them that ensure at least ultimate public 
control. Before permission was given te lay the second 
cable between Singapore and Hong Kong a condition was 
attached that the Tapana Government could, upon giving 
12 months’ notice, assume the proprietorship by the pay: 
ment of £300,000. A similar condition should apply 
henceforth to every ocean cable constructed by private 
capital, and if it were imposed on the proposed linè from 
Australia to South Africa it could be welcomed as another 
addition to the nerve connections of the Empire. = 

‘If it is being used, however, to delay the construction 
of the Pacific cable, with the hope finally to burke that 
project, the Colonies interested should not fail to enter a 
prope protest. That the Eastern Extension Company 
otly opposes the Pacific cable is a matter of knowledge, 
and it is not unnatural that the various checks which 
the project has received should be attributed to the 
intriguing of the company. The laying of such a cable 
was resolved upon at the Colonial Conference of 1887. 
The history of the enterprise since has been one of dis- 
couragements, delays, and retreats, a good example being 
the fact that the firat report of the committee appointed to 
consider the matter was held back two years after it had 
been presented to the Government. The Colonies have 
not changed their minds, nor are they likely to do so, in 
spite of the persistent campaigning of adversaries whom 
they have already worsted at every point. A Bill is, we 
N to be presented at the present session of Con- 
gross providing for the construction of a cable from San 

rancisco to the Philippines on the strength of a Govern- 
ment subsidy of £80,000 a year. We can have nothing to 
urge againat such an enterprise, but it will be 3 
but oreditable to us if this line is laid on the ocean- 
before our much - talked · about but unaccountably delayed 
all-British line.“ 


FORTHCOMING EVENTS. 


SATURDAY, JAN. 6. 


Royal Institution.—At 3 p.m.. juvenile lecture V., on Fluids 
in Motion and at Rest, by Mr. C. V. Boys, F.R.S. 


MONDAY, JAN. 8. 


Institution of Mechanical Engineers.—At 8 p.m., graduates’ 
meeting. Paper on the Treatment of Sewage and Sewage 
Sludge in Rural Districte,” by Mr. H. H. Mogg. 


Turspay, JAN. 9. 


Institution of Civil s.—At 8 p.m., ordinary meeting. 
Papers on ‘‘ The Purification of Water after ite Use in Manu- 
factories,” by Mr. Reginald A. Tatton, M. I. C. E.; and 
“ Experiments on the Purification of Waste Water from 
Factories,” by Mr. W. O. E. Meade-King, M. I. C. E. 

Royal Institution.—At 3 p.m., juvenile lecture VI., on Fluids 
in Motion and at Rest, by Mr. C. V. Boys, F. R. S. 


WEDNESDAY, JAN. 10, 


Society of Arte.—At 7 p.m., juvenile lecture II. on The Pheno- 
mena of Phosphorescence,” by Mr. H. Jackson, M.A. 

Electrical Standardising, Testing, and Training Institution.— 
First lecture to students on ‘‘ The Construction and Use of 
Motors, by Prof. ©. A. Carus- Wilson. 


THURSDAY, Jan. II. 


Institution of Electrical Engineers.—At& p.m., report of the 
Instibution's visit to Switzerlaad and discussion on A 
Comparison between British and Continental Practice in 
Electrical Engineering.” we 

Fripay, JAN. 12. 
Institution of Abt 8 p.m., studente’ meeting 


Civil Engineers. : 
Address on The Theory of Structures and Strength of 
Materials,” by Prof. T. Claxton Fidler, M. I. C. E. 


SaTURDAY, JAN. 13. 


Glasgow and West of Scetland Technical College Scientific 
Seciety.—At 7.30 p.m., paper on Repairs to Hulls and 


0 in Modern Steamships,” by Mr. J. White Boyd! 
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1900 AND ITS PROBLEMS. 


To Every READER WE wisn A HAPPY AND 
Prosperous NEW YEAR. 

Fancy, a civilised world in doubt as to whether 
it is in one century or another! Suppose another 
Newton to shine forth in the scientific horizon, will 
he be garnered by historians amongst the select of 
the one or of the other century? Whatever be his 
fate, and however verbose the arguments on one 
side or the other, no matter the claims of each side 
to “ honours divided,” there is no doubt but all are 
agreed that next year will be in the twentieth 
century, hence without superlative proof to the 
contrary we shall continue to look upon 1900 as within 
the nineteenth century, and, in fact, forming its last 
year. To-day we begin the twenty-fifth volume of the 
new series of this journal, and may therefore venture 
to indicate certain intentions. In the first place, there 
is to be a permanent enlargement of our issues. 
For some time past space has been cramped in both 
literary and advertising pages, and in many instances 
this has delayed the insertion of articles, aud of 
other information, even when it has not been impos- 
sible to find room for these things at all. This extra 
space will permit us to treat more systematically 
that branch of electrical engineering devoted to 
traction. Perhaps tramway work is not the ideal 
direction in which progress should be made, but it 
is evidently a method to We largely adopted, it may 
be through a transition period, and will involve the 
expenditure of large amounts of capital, hence alk 
that concerns its engineering and organisation is 


-worthy of record and consideration. During the 


year we hope to give a series of monographs upon 
the electrical developments of the century. 

The most troublous item is that concerning the 
Paris Exhibition. Scientific France has our warmest 
sympathy, but the Paris Exhibition is not the out- 
come of scientific France—it is merely a money- 
making concern with a pretence at science thrown 
in. The various congresses, on the one hand, are 
merely a set-off to hide the peepshows and other 
devices to catch the flying francs on the other. 
Taking France as a whole, and not arguing from 
the views of the minority, there is no country that 
hates us with a deeper hatred or one that has less 
reason for so doing, yet we are asked to put aside 
all our knowledge of these things and patronise an 
exhibition which if the English-speaking race stops 
away will be a miserable failure. We are but echoing 
the sentiments of thousands of our fellow country- 
men when we say that a very little more of the 
pinpricking system will divert hundreds of thousands 
of pounds from France into other directions. 

Coming back to homely things, we venture to 
assert that the most important problem for solution 
is that which defines the aim and scope of municipal 
action. There ars those of our contemporaries 
whose policy is merely that of the mugwump—sitting 
on the fence till they see on which side the cat 
jumps. We know what tune to expect from a political 
paper when we know its colour, but half the non- 
political papers in the kingdom would sell their 
editorial souls to the devil for sixpence or an 
advertisement. It seems to us that the duty of the. 
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non-political Press is to earnestly endeavour to 
arrive at the truth, and not to pander to the direc- 


tion which for the moment seems to pay best. It. 
should look ahead, and try to indicate the right 


direction in which to move, so that as little capital 
be lost as possible and little time wasted. The fact 
existing that there is no definite opinion expressed as 
to what should and what should not constitute muni- 
cipal enterprise, means that time and money are both 
being wasted right and left. Old municipal views are 
giving place to new, and the view that a muni- 
cipality should be master within its own boundaries 
is passing away, never to return. Many operations, 
to be most successful, must now extend over areas 
not artificially limited within municipal boundaries. 
This is to be seen from an examination of water- 
works, gasworks, electric light works, power works, 
and tramway schemes. Few have attempted to 
examine into the limit of municipal operations; 
only those feeling the pinch have been active 
in the matter, yet, like with a fire, what might be 
easy to do in the earlier stages, becomes more and 
more difficult as time rolls on. We do not believe 
the question can be solved by considerations of the 
concrete, but we do believe it capable of solution 
from another standpoint. There is no good to be 
served by painting black all members of corporations, 
and as incapable of justly considering the effects 
of their actions as other men; and to contend 


that all their work is uneconomical, wasteful, or 


carried on to serve self in pelf or position, is to dub 
all humanity as bad. Let it stand out clearly and 
unmistakably that the members of governing bodies 
of towns are trustees, and trustees only, then surely 
their duties can be fairly rigidly defined. The 
common tongue is the tongue of all, the common 
good is the good of all, and all who participate in 
the common good should pay according to their 
means. We hold that in no case is it the duty of 
a corporate body to tax one portion of the community 
for the benefit of another portion. The definite limits, 
whenever and however defined, will necessarily be 
of the nature of a compromise around a border line 
where principles and the line of least resistance 
touch. It is somewhat immaterial as to what shall 
in practice be defined as the limits of action, but 
while the present indefinite state of affairs continues 
capital is harassed in a number of directions, and 
the waste of time, temper, and money is deplorable. 

Just a few words with regard to Governmental 
procrastination. Quite recently we mentioned that 
although a Bill was carried two sessions ago, licenses 
have not yet been granted to towns desiring local 
‘control of telephones. But this is not the worst 
phase of Government backwardness. For years 
pressure has been exerted to obtain what may be 
termed a system of strategic cables. If we have not 
felt the want of such cables during the past few 
months, we never shall. Our military movements 
are better known to our enemies than to folks at 
home, and there is no help for such a state 
of things while messages must be sent by the 
ordinary method. If we had had a strategic cable 
to the Cape, other cables would have been cut, and 
the world must have waited the best way it could. 


It would have survived, and, if it had not—well, 
perhaps thé millennium would have commenced. 
Nothing will move a Governmental department 
except the loss of votes at the polls, or a reverse 
to our arms, traced home to the idiotcy of red- 
tapeism, and the system which survives in every 
Government office of having no person responsible 
for anything. Had our Government cared, we should 
not be now without at least the commencement of 
such a strategic system. Of course, such a system 
would be in addition to what might be termed the 
commercial system, and in such cases as that now 
existing at the Cape the commercial system would 
only suffer at the one point; at all other points it 
would be allowed to work as usual. 

In light and power matters, things would have 
gone smoothly and swiftly had not war come along. 
The existing state of affairs will assuredly have an 
influence upon the getting of capital, hence many 
ventures may be delayed for a time. The engineering 


problems confronting us here are merely those 


brought about by development—larger units, larger 
stations, longer distances, greater economy. The 
solution of some of these problems depends largely 
upon the settlement of the municipal question. It 
is now an almost universally recognised fact, that if 
tramways are necessary at all, the best mode of 
traction to be used thereon is electrical. 


REVIEWS. 


Central-Station Electric Supply. By ALBERT Gay, M. I. E. E., 
and C. H. Yeaman, A. I. E. BE. Whittaker and Co. 10s. 6d. 

The book before us is called an introduction to the study 
of central-station electricity supply, and forms a valuable 
addition to the Specialist series of technical books issued 
by the publishers. In central-station working and also in 
the design of the ayer F electricity works the authors 
have had very extended experience, and they are in 
consequence able to write as experts on the subject. 
They are, however, hampered in their task by the 
excessively wide range which they have attempted to 
cover, and we think that the book would be rather more 
valuable if certain attempts at detailed descriptions of 
electrical machinery had been omitted in favour of 
more expert opinions on the relative advantages of the 
different classes of such machinery. In the introduc- 
tion it is pointed out that since the early days 
experts have agreed to differ as to the best system 
of electric lighting, and the authors state that they think 
this has hampered the progress of the industry consider- 
ably. We quite agree with them that in the battle of the 
systems too much stress was laid by certain manufacturers 
on the advantages of the class of machine which they manu- 
facture, and that in consequence certain supply stations 
were equipped with unsuitable machinery. In spite of 
this, reliable expert opinion on the subject has always 
ret sa and we note a the value of the work 
of the consulting engineer in thi t is recognised 
by the authors. The first chapter of the book deals with 
the history and present position of electricity supply, and, 
finally, takes up the commercial aspect of electric lighting 
undertakings. The second chapter is devoted to the rules 
and regulations which affect electric supply, and to the 
procedure which has to be taken in order to obtain a 
provisional order from the Board of Trade. The authors 
then plunge into the real subject of the book, and give some 
most valuable hints on the choice of a system, the site, and 
the general considerations which affect the design of 
buildings to contain electrical machinery. Different 
methods. of charging for electrical energy are then 
described in detail, together with the object of the 
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ame, in encouraging profitable consumers to take up 
the light. The regulation of the pressure with different 
‘systems of. supply is then gone into, and the ground 
appears to us to be fairly well covered. When speaking, 
however, of the means of balancing the load of a three- 
-wire direct-current system, undue prominence is given to 
the use of a double wound armature running in a single 
field-magnet system. This, we are told by the authors, is 
most commonly used, in spite of the fact that it is not a 
convenient arrangement on account of the pressure fallin 

on the heavily-loaded side. To avoid this, it is 8 
to add accumulators as well for regulating purposes, but 
we think that even then the arrangement is not so 
good as using independent machines with their shafts 
coupled together. The arrangement described by the 
authors necessitates hand regulation, which can be to a 
large extent. avoided if independent balancers are used. 
The various systems of supply using transformers of either 
the direct-current or alternating-current type are fully gone 
into, and we are pleased to see that the practice of placing 
-alternate-current transformers in boxes in the streets is 
most strongly advocated. The vexed question of the best 
system of steam-pipes is duly considered after a small 
section devoted to boilers, but the diagrams given in con- 
nection with the steam-pipe arrangements lose somewhat 
in value from the fact that they are drawn on the assump- 
‘tion that the individual engines and boilers are of equal 
capacity, and that the space occupied longitudinally is 
the same. Under this assumption steam-pipe arrangements 
can be made much more simple than is the case when a 
number of boilers have to be grouped together to supply a 
single engine. The drainage of and provision for expansion 
in steam-pipes is well considered, and valuable hints are 
given as to the best design for a system of feed pipes. We 
should like to have seen figures given to illustrate the 
advantage of superheating, to which only a few paragraphs 
are devoted, and the relative advantages of the different 
systems of condensing could also be amplified with 
advantage in future issues of the book. In the section 
devoted to the electrical equipment of the station we 
notice that no definite opinion is expressed on the 
vexed question of the excitation for an alternate- 
current station. The various systems of connections 
are referred to, but sufficient stress is not laid on the effects 
of the failure of the excitation of one machine working in 
parallel with a number of others. When, however, the 
authors come to the switch gear and regulating appliances 
we find evidences of careful arrangement, and due con- 
sideration is paid to those faulta in design which usually 
cause trouble on switchboards. We notice that the employ- 


‘ment of light fuses during the day time is advocated, in spite | 


of the risk that these may be inadvertently left in circuit 
when the load comes on suddenly. The sections devoted 
to the work on the mains is good, and we have nothing 
but praise for the section dealing with street-lighting. On 
‘the whole, we consider that the volume is a most useful 
addition to the literature on electric lighting matters, and 
‘are sure that if more space was at their disposal the authors 
“would be pleased to rectify the few shortcomings of the 
‘book to which we have called attention. 


‘WIRELESS TELEGRAPHY AND THE ANDAMAN 
. AND NICOBAR ISLANDS. 


In the course of a very interesting paper read by Colonel 
R. C. Temple before the Society of Arts, the subject of which 
‘was the Andaman and Nicobar Islands, the value of tele- 
-graphic communication between the Andamans and India 
‘was dealt with very fully. The author stated that the 
‘territory under the control of the Chief Commissioner of 
‘the Andamans.and Nicobars consists of a string of islands 
about 600 miles long, running north and south down the 
Bay of Bengal. The extreme south point of the Nicobars 
is about 100 miles from Sumatra, and the extreme north 
is rather farther from Barma. Between these points, 
however, are numerous other small islands and reefs. 
‘These, it is thought, will enable telegraphic communica- 
‘tion to be. established between the principal islands and 
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the mainland. The idea of this communication is of 
great importance, as these islands can then be used as 
meteorological stations, and warning of the formation, 
strength, and direction of severe storms or cyclones can 
be given to the shipping in the Bay of Bengal. It was 
then pointed out that telegraphic communication could be 
set up along the whole line of islands, either by wireless 
telegraphy, or its combination with the ordinary overland 
wires on the islands. At Diamond Island, just off the 
coast of Burma, to the north of the map, is an important 
telegraph station, much used by ships awaiting orders, etc. 
From Diamond Island to the Alguada Reef, where there 
is an important lighthouse, is only 10 miles; thence to 
Preparis Island, the distance is 55 miles; thence to the 
Cocos Islands, where is another important lighthouse, it 
is 45 miles ; thence to Landfall Island, it is 30 miles. At 
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Map of Andaman and Nicobar Islands, showing possible Telegraph Stations, 


this latter island there is a long, closely-connected strin 

of islands, along which ordinary wires could be stretch 

to Port Blair, a distance of 150 miles. Communication 
southwards from this point could be extended to the south 
of Little Andaman with the help of wireless telegraph 
stations, these never being more than 25 miles apart. 
From the Little Andaman to Car Nicobar, the longest sea 
distance is encountered, this being about 70 miles. The 
distances onwards are not great, these being: to Chowra, 
40 miles ; thence to Nancowry, 20 miles ; thence to Little 
Nicobar, another 20 miles, from which place it is only 30 
miles to Parsons Point, in the extreme south of the Great 
Nicobar. The meaning of all this is that the greatest sea 
distance to Port Blair is 55 miles, and onwards to the 
Nicobara it is 70 miles. To extend the line of communica- 
tion across to Sumatra, the distances would be about 60 
miles to Pulo Brasse, and then 15 miles to Acheen Head, 
‘whence communication should be easy with Singapore. 
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Thus it will be seen that the greatest sea distance to be 
encountered at no time exceeds 70 miles. Colonel Temple 
states that on conferring with Mr. Marconi and other 
experts in wireless telegraphy, and also from his own 
observations, he has found that anything under 100 miles 
is not impracticable for wireless si and that 55 miles 
is an easily feasible distance. In this way a line of 
telegraph stations could be run down the whole length 
of the Andamans and Nicobars, even if Sumatra were not 
connected, and each of these stations: could without 


there some four or five days before a 


course, involve co-operation with the Government of Dutch 
East India, but it is very possible that an arrangement 
might be come to in the matter. The map which we give 
above shows the proposed positions of the telegraph 


stations as referred to by the author. 


BANBURY ELECTRIC LIGHTING. 


At a special meeting of the Town Council of Banbury 
held before Christmas it was decided to give the Council’s 
consent to the application for a provisional order for electric 
lighting by the Electrical Power Distribution Company 
now before the Board of Trade. The rival applicant for a 
provisional order was the Edmundsons’ Electricity Corpora- 
tion, Limited, who applied on behalf of the Urban Elec- 
trical Supply Company, Limited. After an extended 
debate, however, it was decided to give consent to the first 
application, on the Electrical Power Distribution Company 
undertaking to insert the following terms in the order: 
‘That the company will pay all the expenses incurred 
by the Council in connection with the granting of the 
order and any n eement with the company. 
That the prices to be charged by the company shall 
be as follows: For lighting—The Brighton system of 
charging to be adopted, and the charge for the first hour 
to be 7d. per unit and all 5 supply 24d. per unit, 
and the company also to agree that if, after the first com- 
plete year of working, it is found that the average price of 
the supply exceeds 5d. per Board of Trade unit they will, 
for the following year, make a reduction calculated to bring 
the price to t figure. For power — The system of 
charging is to be as above, the charges being 7d. per 
unit for the first 100 hours and 2d. subsequently, with 
a provision for reduction in the terms of the last preceding 
clause substituting 2d. for 5d. The Council are to be 
entitled to purchase the undertaking upon the expiry of 
two years’ notice, given at the end of 12 years, or of subse- 
quent periods of seven years, at a value to be fixed by 
independentvaluers. Provided that in case the company does 
not, within the first period of seven years, make a reduction 
in the tariff equal to 10 per cent. on the average price of the 
general supply, then the Council shall be entitled to acquire 
the undertaking on the above terms on the expiry of two 
years’ notice given at the end of the seventh year. The 
company are to adopt the low-pressure system of supply. 
Street work in connection with the underground mains is 
to be carried out to the satisfaction of the Council, or the 
Council are to have the right to do the necessary replace- 
ments at the expense of the company. The same rates to 
be charged for electric current required for public street 
lighting as to ordinary consumers gil ards The Council, 
however, are in no way pledged to e use of electricity 
for street-lighting, the question being simply one of cost 
and competition.” | 

From the discussion we gather that the other company 
offer to supply lighting at 6d. per unit, and the two 
members of the Council who proposed and seconded the 
amendment made a strong point of this.. In doing so they 


neglected the fact that the average price per unit under 


‘cost of 


the accepted system is gnaranteed to be under 5d. per unit.. 
As aly Gao members were in favour of the Connell under- 
taking the supply themselves, we think that they have 
done well in getting such terms from a company, as 
it must be remembered that Banbury is a comparatively 
small place. 


THE ECONOMICAL GENERATION OF STEAM . 
POWER. 
BY B. A. TAPP. 


The production of steam power has of late years assumed 
an important position among the multifarious commercial 
undertakings of municipal bodies, and more especially the 
economical production and utilisation of heat for con- 
version into electrical energy. This latter condition will 
be more readily appreciated when it is stated that somo 
200 electrical generating stations are in operation for 
lighting and tramway purpose, employing in round 
numbers 150,000 i.h.p. e coal consumption estimated 
approximately would reach a total of about 1,000,000 
tons annually. The declining century has witnessed 
practically the whole of the evolution of the steam: boiler 
and engine, and the thousand and one delicate mechanisms 
which the age of invention has developed to improve their 
performances. | 

Ít is with some of these more recent devices for improvin 
the efficiency of steam proamen that I intend to deaf 
and make some record of their performances when obtain- 
able. Many engineers have formed their opinions under 
circumstances which premise dissatisfaction, for after adding 
to their plant some reputed improvements they have been. 
rewarded with failure, sometimes due to i on the 
part of the operator, and not infrequently due to insufficient. 
consideration of the circumstances of adoption. The writer, 
is of opinien that satisfactory results could be guaranteed if 
the latter qualification received more attention. Some of 
the recorded results will no doubt provoke the customary 
deprecating smile from the unsatisfied one, but the writer 
would remind them that expert advice might reveal some: 
flaw in their arrangements. It may be taken, roughly, that 
the proposed annual economy must somewhat exceed the 
combined sums of interest on outlay, depreciation, and 
repairs per annum. But few years ago the Lancashire 
boiler was practically in possession of this important field 
of heat conversion, and its still undoubted good qualities 
enable it to successfully compete at the present day, but of 
necessity it has been fitted with many extra contrivances 
to make up for its shortcomings. These contrivances are 
usually in the form of mechanical stokers, with and without 
forced-draught attachment, forced or induced draught 
(produced by means of steam-jet. or fan), feed-heaters, 
circulators, economisers, and superheaters (generally built 
into the flues in close proximity to the boiler). In competie 
tion with the Lancashire boiler and ite modern accessories 
many rivals have appeared, principally taking the form of 
water-tube and multitubular boilers, having independent 
firegrates fixed in brickwork underneath them. These are 
notably rapid steam-raisers, and possess, among many well- 
known features, those of ease of transport, compact- ` 
nese, and, in the case of water-tube boilers, freedom Fa 
serious explosion. 

Recently another system of economising fuel has been 
adopted by several municipalities—i. e., refuse furnaces. 
The objects to be attained were, however, twofold, as 
primarily they were introduced to consume refuse. for 
which no use could be found, and which was accumulating 
in such quantities as to require a large area for storage. 
The secondary object has been successfully attained he | 
furnaces worked with forced draught, maintaining full 
steam pressure. In some cases no coal is used, and the 
eneration of steam is in these cases practically 
reduced by the amount of the coal bill. In all cases where 
these furnaces are in operation for the generation of elec- 
trical power, provision is made for ordinary coal firing. 

As it is intended to devote some space to this subject 
later, we pass on to a consideration of the conditions in 
which we find steam plants in general use. For the most 
part we see all classes of boilers fitted up with one or 
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another of the devices mentioned, with a view to increasing 
fuel e pon per square foot of grate and evaporation 
per pound of coal. Many tubular boilers are being fitted 
with mechanical stokers, forced draught, and economisers, 
although it is doubtfal whether foreed draught, increasin 
as it does, wear and tear at an alarming rate, tends nka a 
economy in the end. Our means of promoting economy 
do not, however, end here, as supplementary applianees for 
the handling of fuel, ashes, etc., and for supplanting manual 
labour are daily gaining favour. Such appliances are bucket, 
belt, and worm conveyors and elevators, which, if suitably 
arranged to carry and distribute fuel to any desired point 
with a minimum of attention, invariably prove a substantial 
investment. 

Having briefiy recorded the lines on which many modern 
steam-producing plants are installed, the writer proposes 
to give a brief résumé of figures, etc., relating to various 
economies accruing from the adoption of one or other of 
the devices and arrangements previously mentioned. It 
will be noted that no attempt is made at detailed descrip- 
tion, although general particulars are given and diagrams, 
where in the author’s opinion these were necessary. 

Economisers are of various types, some emanatin 
from America, but all more or less following the well- 
known apparatus of Messrs. Green and Son. e result- 
ing economy from heating feed water in this apparatus 
is so well known as to hardly call for comment. Yet 
as the economiser of to-day occupies the premier position 
among machines for utilising the residual gases from boiler 
furnaces, over 200,000 boilers having been equipped, some 
record of its well-tried service is essential. Briefly 
described, it consists of series of cast-iron pipes arranged 
in sections of different widths to suit available accommo- 
dation, and placed vertically in the flues leading to the 
chimney. he pipes are usually about 4in. internal 
diameter and about 9ft. long (depending on available 
height), and are connected together by top and bottom 
boxes and branch pipes. The exteriors of these pipes are 
cleaned of soot by means of scrapers attached to chains, 
and worked by suitable overhead gearing, the motive power 
for which can in electric light stations be conveniently 


TABLE A,—Percentage of Saving of Fuel by Heating Feed Water. 


Steam at 60lb. 


obtained from a motor suitably geared. The feed water is 
forced through the economiser on its way to the boiler, 
and absorbs heat from the passing gases, The saving in 
fuel varies from 15 to 25 per cent. 55 is a table 
(A) showing percentage saving of fuel by heating feed 
water (steam at 60lb.), also a table (B) showing comparative 
testa, etc. 

It may be taken that an average saving of 1 per cent of 
fuel results from every 10deg. F. that is added to the 
temperature of feed water, but the saving is proportionately 
greater the lower the temperature of the entering feed 
water. The resulting temperature of feed may be as much 
as 300deg. in favourable conditions, as the residual 
attain upwards of 700deg. It is not usual to cool the 
escaping gases below 300deg., as this temperature is neces- 
sary to create a chimney dranght. Every economiser 
installation should be provided with an independent 
by-pass flue, so that in the event of breakdown the gases 
can be turned straight ap e chimney ; also in large instal 
lations the tubes should in nests of convenient 
width for easy manipulation and of moderate size, each 
nest to be capable of cutting off from the remainder when 
for any cause it may become n . All economisers 
are fitted with blow-off valves, by which means they rid 
the feed water of much sediment, etc., also safety valves 
are fitted to relieve any excessive pressure. From the 
foregoing it will be seen that a good economiser should at 


-Teed Water cr. 


p> Exhausk Sram 


a 1 Initial temperature of water. — 
E 32% | 40° | 50° 60° 70% 80° | 90° | 100° | 120° 140“ | 160° | 180° 2007 

60°; 2°39) 1 71) 0°86 0 | N 

80 | 4°09) 3°43) 2°59) 1°74, 0°88; 0 | 
100 | 5°79| 5°14) 4°32 3 40 264177 0°90) 0 ah 
120 | 7°50) 6°85) 6 05 5°23) 4°40) 3 55 2°68) 1°80) 0 
140 | 9°20) 8°57) 7°77, 6˙97 6°15) 5°32, 4 47 3°61) 184 0 Exhaust 
160 |10°90)10 28) 9 50 8°72) 7°91) 7°09) 6 26 5 42 3 67| 1°87) 0 SORAL WF 
180 12.8912 9011210 46 9°68| 8 87 806 7°23] 5 52 3 75 191 0 Hi kin 
200 |1430 137112 00 122011 43/10 65 985 9°03) 7°36) 5 62 3 82 19600 — . Red Water [niet 
220 16˙00(15˙42 14.70 14.00 13˙19 12°33 11°64|10°84| 9 20 7 50 573| 3 930198 
240 17791713 16˙42 15 691496 14 20 13431265 1105 9 377 64 590/397 EA 
260 |19:40/18 8501815 17˙4416˙7105 97 1522/1445 1188/1124 956| 7'865 96 Blow- 
280 21˙10 20 56/19 8719'18/18:47/17 75 17°01 16°26 147213 02 114019 737 94 l 
300 |22'8822:27/21 6120 92 20 23 1952 18'81|18 07 16˙49 14 99 13:37/11 70 9:93 ~ 2 

| | i | | Fic. 1.—An Exhaust Steam Feed-Water Heater. 
TABLE B. 
| | 
Economieer Economiser Economiser | Economieer 
i working. nob working. working. | not working. 

I AA E E T Y 11°5 11°5 11-5 | 115 

2. Weight of dry coal consumed (Ibs. 8.743 9 694 7 856 10,282 

ere e cccccccsccsencsvcccsessses eovces 7°5 a's 8'0 | 8'4 

4, Weight of coal consumed per hour per equare foot grate 

A n sce) . suhuebud enteineren] 15˙2 16˙8 76 9 
5. Weight of water evaporated (Ibs.ù) ssseossessessssessssses 84,078 82,725 72,002 72,959 
6. Horse-power developed on baris of 30lb. per horse-power fed at | 2 
eren BG eb. . eee sse ese eesee sccceeses 247 | 243 5 210°3) 213˙6 

7. Average boiler pressure (Ibs. )) . . . 68˙2 | ,67°2 58-0. 57˙4 

8. Average temperature of feed water entering economiser (deg. F.) 842° | —— 188 — 

9. Average temperature of feed water entering boiler .................. 196 2% | 82° 225 2° 85:29 
10. Number degrees feed water was heated by economiser............... 112° | — 1372 -- 

11. Average temperature of flue gases entering economizer er 435° | — 818°] — 

12. Average temperature of flue gases entering chimney ............... 279° 452 | 365° j 645 

13. Number of degrees flue gases were cooled by economieer ........ 156° — 253° | — 

14. Pounds of water evaporated per pound of coll 9 617 8:533 9:165 7:096 
15. Equivalent evaporation per pound of coal from and at 212deg. 11°204 9:955 10'613 8 235 
16, Percentage gained by using the ọconomiser..........sssssrserursmesssse 12-5 — 28:9 — 

— — | o — — 


The steam in this test contained 


The steam was superheated about 
1'3 per cent. of moisture, 


50deg. in these tests. 
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any time be able to supply a fair volume of water at about 
evaporation point, and thus, owing to the reduction of 
range of temperature to which a boiler may be subjected, 
tends to prolong its days ; it also relieves the feed water of 
sediment and decreases the coal consumption. 

Before leaving the subject of feed water we must glance 
at another form of heater in general use, more especially 
for small powers and where condensation is out of the 
question. Such apparatus, under the name of feed water 
heater, usually consists of a series of brass tubes, through 
which the feed water is pumped, the exhaust steam from 
the engine being made to circulate round these tubes and 
so deliver up some of its heat to the cooler water. The 
converse of this arrangement is sometimes adopted. An 
undoubted advantage of this type of heater ix its purifying 
effect on feed water, ially where it contains chalk and 
other insoluble impurities, which can be blown off as in 
the economiser. Experience has proved that every square 
foot of tube surface raises about seven gallons of water per 
hour from the normal temperature (about 60deg. F.) to 
200deg. F. The appended table gives the approximate 
amount of water per hour which heaters of various sizes 
(by a well-known maker) will raise to 200deg. F. from the 
normal temperature: 


Diameter of Gallons per Approximate square 
exhaust pipe. hour. feet of heating surface. 
8 „ 1117170100 A 20 
JJ;ö;— ies o A sctass 28 
J „ BOO aris e 40 
4h Covcoegereeeeseases we © oo 390 3 55 
D „ 86000 “„ 171 
8 vaca Seaers 0 -~ 86 
F o ( ~ 1385 
80 1,080 ..... .cc - 150 
o „ ADO ET — 186 
0 8 1, 600 . . — 228 
11äͤĩ —8 2.000 ..... . c - 286 
D E N, 2000... . 6 one $71 
I 8 3,000 ee 471 
16 (PALES CC OHOOOHR OEP eee 4,000 00 00689000898 0H09S4 08 671 
2 580 4,800 | 88 686 
DO... A „ 6,000 „e see 857 


A total saving of 15 to 25 per cent. may be expected 
from a feed-water heater. This may not appear at 
first sight, but increased boiler life, purer water, etc., will 
account for a portion. It must be remembered, however, 
that a free exhaust is nece to the economical working 
of a steam-engine, and the introduction of anything which 
tends to interrupt the free passage of exhausting steam 
also tends to increase back: pressure in the eylinder and 
correspondingly diminish the effective pressure. Many 
feed-water heaters of excellent design are on the market, 
such as the “Berryman,” “ Normandy,” “Kirkaldy,” 
“ Royle’s,” etc., all of which have special constructional 
features of their own. A cheap and effective type of heater 
for small powers is built on the lines of the accompanying 

ig. 1). 
(Fig. 1) (To be continued.) 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fixe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. , 
233. Which do you consider best, over or under ground sub- 
stations for transformer distribution, or single transformers 
in street boxes F. L. 
234. Make a list of the causes tending to produce excessive 
noise or vibration in a dynamo. Name the simplest 
remedies you know in the various cases.—J. C. R. 


ion No. 227.—Show how the total inductance in henrys of 

either a three-wire overhead or a three-core und und 

cable may be calculated for a triphase current of known 

periodicity and amperage. State the inductance for each 
e wire. 

Best Answer to No. 227 (awarded 10s.).—It has been 
calculated by Maxwell that the values of the coefficients 
of self and mutual induction for two wires, diameter 2 p, 
length I, distance a apart, but not joined to form a closed 
circuit, is as follows: 


(All dimensions in centimetres.) 
Coefficient of self-induction— 
L=21 (log, 2! - 0-75); 
Coefficient of mutual eee 
M=21 (log, 7 1). 
The total inductance is the algebraic sum of L and M—i.e., 
L-M- 21 (og. 2 + 0'25. 
If the circuit is closed thus, 


then the total inductance is 4 7 (log. t+ 0'28). 


In determining the value for each wire of a three-phase 
overhead line, where all three wires gre equidistant from 
one another, thus forming an equilateral triangle, the above 


expression must be multiplied by + thus we have 
Inductance of each wire 
J. 2 1 (log, 2 0-25) d. d. S. unite, 


pa a this formula by 10 to obtain the result in 
enrys. 

For all practical purposes the above formula will hold 
good for a three-core cable, though it is more accurate 
when the ratio of the distance between the wires to the 
radius of each wire is great. The drop in a three-core 
cable due to inductance is generally negligible, so that any 
small inaccuracy in the formula is of no account, On over- 
head lines for high voltage, where the wires say, 5mm. 
diameter and 300mm. apart, the inductance drop cannot 
be neglected without serious error. The value of the 
inductance depends on the length, diameter, and distance 
apart of the wires, and not upon the amperes and periodicity 
of the current. If the above formula has a value H in 
henrys, then 2 7 ~W H is the value of the reactance, where 
— is the periodicity of the current. Multiplying this by 
the current in amperes, we obtain the drop in volts due to 
the reactance in each wire.—I. E. T. 


Answer to No. 227 (awarded 6&s.).—The henry is known 
as the coefficient of self-induction, and is equal to the total 
C.G.S. lines of force produced in a gircuit by one CGS, 
unit of steady current multiplied by the number of turns 
and divided by 10°; if the current is in amperes, the divisor 
will be 10°. The relation existing between the henry and 
the total inductance, etc., of a single current, is shown by 
the following formule: 

Where A = virtual amperes = V mean square amperes; 
E = virtual reactance volta periodicity ; L=henrys; 
I- total inductance of circuit; 2 - 5˙141; R= volts lost 
due to ohmic resistance of circuit ; and E, = virtual E.M.F, 
registered to overcome R and E: 


12 Taw L; 


24 


3 
2r — 
E=2r ~S LA=I A; 
E I- YR (ZT ACL A)i= VRT Ei. 

It will be seen that the chief difficulty is in calculating 
the value of L. We will first consider its value for an 
ordinary alternating - current circuit consisting of an 
outgoing and returning cable. It is best to take a long 
length as the unit and calculate the total inductance, etc., 
in terms of the length chosen. In the following 2,000ft. 
of cable is taken as the unit—i.e., 1,000ft. of double wire: 


L = 9575 +8 82 K 
10*x 7 


per 2,000ft. of cable, 
where K =the common log. of 


= between centres of =) 
radius of wire 


To make the matter clear, take the following example: 
Let diameter of copper wire = ‘3in.; distance between 
centres = 12in.; total length of cable, 4,000ft.; virtual 
amperes = 50; frequency = 60; lost volts due to ohmic 
resistance = 461 x 50 = 23; then 


K =log (45) =19; 


L- a 82 x 1) 4,000 _ 
104 x 3'141 2,000 
I=2 r ~~ L, =2x 3'141 x 60x 0013, = 426. 
E=I A, ='426 x 50, =21:3 reactance volts. 


E, = VRT Es, = /237+213?, =313 volts registered to 
overcome R and E. 


It will be seen from the value chosen for R that in the 
above example E, is the E. M. F. registered to overcome the 
resistance of the cable and its inductance; it will also be 
noticed from the formule that the reactance E. M. F. is in 
quadrature of 90 with the E.M.F. due to ohmic resistance. 

If the circuit is three-phase with three wires, and they 
are arranged as an equilateral triangle, the above values 
will hold good for each of the circuits if same value of 
current, etc., is taken, and in place of total length of cable 
two-thirds of its length is taken. 

The self-induction of ordinary concentric cable is practi- 
cally negligible, and, as far as the writer is aware, a three- 
core concentric cable is the same. To calculate the induc- 
tance of a single cable use the same formule as for two 


00113 henry. 


wires with a very big distance between centres. This, of | P 


course, is not quite accurate, but it will-be seen from the 
formulz that beyond a certain distance the error is practi- 
cally negligible.— F. W. 


Question No. 228.—Boilers and steam-pipes are usually tested 
by water pressure. What advantage is there in this case 
over testing with steam pressure ? i 

Best Answer to No. 228 (awarded 10s.).—To those who 
have not been used to it, it may appear madness to test 
boilers or steam-pipes first by steam to ascertain if it is 
safe at 50 or 25 per cent. lower pressure. To a certain 
extent this is done, and once was common practice in 

boiler works. This really means an attempt to explode a 

boiler in the boiler yard to see whether it will burst then 

or at the works of the purchaser. In favour of testing by 
steam, it is argued that it is the only method by which the 
conditions of strain can possibly be the same as those 
under which the boiler is worked. This may be so, but 
the steam test should only be applied after the strength of 
the boiler has been ascertained by testing with water. There 
are many who object to hydraulic testing on the ground 
that it does not tell the actual strength of the boiler after 

all. But the same objections may be urged against a 

steam test, and the reply to this objection is twofold: (1) 

the test is not meant for perfectly sound boilers, but to 

detect weakness, and for the safety of the boilers at its 
working pressure ; (2) in order to test the actual strength 
of a boiler we should have to burst it, or to strain it so far 
as to render it useless, which, of course, no sane person 
would demand for 9 boiler he intends working. As to 
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whether a boiler is strained most severely by steam or by 
water pressure, this will resolve itself almost entirely into 
a question of construction. A boiler under steam is 
often strained, especially longitudinally, more by the 

ter dilation of the tubes compared with the shell, 
or by the unequal expansion of the top and bottom of the 
shell than by the actual fluid pressure; in fact, it would 
not be difficult to design a boiler that would explode with 
30lb. or 40lb. steam pressure and not be unduly strained ` 
by 200lb. or 300lb. water pressure. The persistent leakage 
at the shell ring seams is usually ascribed to the difference 
in temperature of the water and steam at the bottom and 
top of the boiler, but in some cases the | is principally 
caused by tho longitudinal straining of the bottom of the 
shell due to the greater expansion of the tubes, especially 
with forced firing in getting up steam after the boiler has 
been at rest. this straining would not take place in 
testing by water in the usual manner, this leakage would 
not be produced. It follows from the above considerations 
that a hydraulic test might fail to indicate weakness which 
would be made apparent by steam pressure. It is often 
much more difficult to keep a boiler perfectly tight, and free 
from oozing at the rivets, plate edges, stays, and tube ends 
under a high water pressure, than under an equal pressure 
of steam. 11 is sometimes urged that the severe percussive 
or dynamic force produced by the sudden raising of steam 
by hard firing, or by suddenly opening and shutting the 
valves and cocks, strains a boiler more than the dead static 
pressure supposed to be exerted in employing the hydraulic 
test; but instead of the hydraulic test being a mere dead 
pressure, the rapid working of the pump often produces 
a severer sudden strain than is produced when there is an 
elastic cushion of steam in the boiler. Although hundreds 
and thousands of boilers have successfully passed the steam 
ordeal, the principle is inherently bad, and no amount of 
success which hitherto may have attended it can render the 
practice justifiable. —A. B: : — 

Answer to No. 228 (awarded 58. ).— The advantage of 
teating steam boilers and pipes by means of steam pressure 
is quite apparent, for by doing this we should subject the 
boiler or pipe to the same strain and under similar con- 
ditions to those which would occur in actual working. 
Thus it appears that steam is the most efficient preasure to 
employ for the test, but there are practical objections which 

revent its use. Briefly stated, it is far too dangerous; a 
ittle consideration will render this perfectly clear. In 
testing boilers it is necessary, if the test is to be of any 
real value, to make very careful observations of the boiler 
during the various stages of the test—that is to say, the 
ressure must be gradually increased up to the required 
value, and full particulars of any bulging, elongation, or 

rmanent set accurately noted, and in order that this may 
be accomplished in safety some pressure must be employed 
that will cause no serious explosion should any sudden 
failure of the material to stand the strain upon it occur. 

The actual pressure which a boiler when under test has 
to stand above its ordinary working pressure varies con- 
siderably. The Board of Trade and some insurance com- 
panies require them to be tested to double their working 
pressure. The disastrous results attending the collapse of 
a boiler under steam at the pressures now commonly 
adopted are so great that every precaution must be taken 
to prevent such an occurrence, and considering that 
these pressures have to be, say, doubled for testing 
purposes, it is obvious that the use of steam for 
testing is far too risky, and that some other power 
must be found to give, as far as possible, a true indication 
of the sufficiency of a boiler. Hydraulic pressure is very 
well adapted for the purpose, as the pressure can be 
parece pumped up tu the required value without any 

anger should a defective part give way, and thus all neces- 
sary gaugings, etc., can be taken in safety. Owing to this, and 
the fact that water is generally readily obtainable, hydraulic 
pressure is almost exclusively used ; but while such a test 
is of the greatest value, it must not be taken as absolutely 
reliable, as boilers have collapsed soon after being tested to 
double their working pressure. Consideration must also 
be given to the fact that with the hydraulic pressure the 
strain upon the boiler is equal at all parts, whereas when 
under steam the material will be required to withstand the 
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further strain of unequal expansion, due to the different 
temperature of the water at various parts of the boiler. 


Finally, the hydraulic test must in no case take the place 


of a thorough examination at regular intervals.—F. A. 


Answer to No. 228 (awarded 5s.).—A series of testa should: 
always imitate as far as possible actual working conditions. 
In addition to standing an outward stress due to preseure 


contained within, a boiler has to be so constructed as to |. 


be leak-tight under steam pressure and at the temperature 
of the steam. A water test certainly does not sbow this 
decisively, as water can ooze through where steam does 
not escape, and the temperature difference between hot 
ateam and cold water allows joints which are apparently 
dangerously leaky under water pressure to become 
perfectly steam-tight. Again, a continuous run of, say, 
six hours of a boiler and pipework under normal steam 
pressure brings into prominence other pointe besides 
resistance to pressure. It shows whether the boilers have 
a tendency to prime, what parts of the boiler are liable to 
dangerous heating, whether all jointe are properly made 
and of suitable materials. It enables finishing touches to 
be put to the work, such as adjusting glands, following up 
bolts on rubber joints, etc. ° All fittings (safety valves, 
high and low water indicators, etc.) are in place, so that 
loa system down to the smallest detail is thoroughly 


On the other hand, the risks attendant on a steam test 
with a new boiler or system of pipes are so serious that it 
seoms advisable to have a preliminary water-pressure teat. 
If a boiler or steam-pipe gives way, the room is filled with 
hot steam (sometimes e , scalding attendants and 
rendering location and manipulation of es exceedingly 

‘difficult. The worst effect of a failure under water pressure 

is a momentary rush of water at high pressure. For a water- 
Pressure test preceding the steam test the fittings (safety 
valve, gauge-glass fittings, pressure gauge, ete.) should be 
removed, and blank flanges screwed to seatings. The 
pressure should then be forced up to considerably over the 
normal steam pressure (usually double). The force pump 
used for this joer has generally a special pressure 
gange attached to it. The boiler or pipes should 
be kept at this pressure (all air having been removed) 
for some time, and carefully examined for. leaks. 
The pump should not need more than a stroke or 
two to maintain the pressure during the whole time of 
test. The end plates and any stayed surfaces accessible 
should be gauged for deflection under pressure. If the 
boiler successfully passes this preliminary test, it can then 
be subjected to the steam test to determine ite actual 
working behaviour.—J. A. S. 
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ELECTRIC LIGHTING PROVISIONAL ORDERS, 


The following is a complete list of applications fer pro- 
visional orders deposited with the Baan of Trade up to 
Dec. 21, 1899, under the provisions of the Electric Lighting 
Acts, 1882 to 1890: 


Title of Order and Description of Area. Name of Promoters. 
Allerton, Much Woolton, Little Liverpool District Lighting 
Woolton, Ohildwall, and Garston Company, Limited. 
Electric Lighting Order.—The Urban 
Districts of Allerton, Much Woolton, 


ae Woolton, Ohildwall, and 

arston. 

Banbury Electrie Ligtiting Order.— Electrical Power Distribution 
The Municipal Borough of Banbury. Company, Limited. 

Barmouth Electric Lighting Order.— The Urban District Council. 

The Urban District of Barmouth. 

Bernard Castle Electric Lighting Northern Counties Rlec- 
Order.—The Urban District of tricity Supply Company. 


Barnard Castle, . 
Barnet Urban District Oouncil Electric The Urban District Council. 


Lighting Order.—Portion of the 
Ur ele trict of oo Light- The Co 
Barnsta ration Electric Light- o Corporation. 
ing 5 Borough of Barn - 
staple, 
Basingstoke Electric Lighting Order.— The Corporation. 
Tue Borough of Basi s i | 
Berwick-upon-Tweed Electric Lighting Urban Electric Supply Gom- 
Order.—The Borough of Berwick- pany, Limited. 


upon - Tweed. 


Bredbury and Romiley 
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Title, of Order and Description of Area. 
Birkenhead Oorporation Electric Light- 
ing (Extension) Order.—The Town- 
. ships of Bidston -cum -Ford and 
1 oa in the Rural District of 


Wirral. 
Bishop Auckland Electric Lighting 
Order.—The Urban District o 
Bishop Auckland. i 
Bonchurch Electric Lighting Order, — 
The Parish of Bonchurch, Isle of 


Wight. 

Boston Electric Lighting Order. — The 
Municipal Borough of Boston. 

Brecon Electric Lighting Order.—The 
Borough of Brecon. ae 

Electric Light- 
ing Order.—The Urban District of 
Bredbury and Romiley. 

Bridge of Allan and Dunblane Electric 
Lighting Order.—The Burghs of 
Bridge of Allan and Dunblane. 

Bridlington Electric Lighting Order.— 
The Borough ef Bridlington. 

Brierfield Electric Lighting Order.— 
The Urban District of Brierfield. 

5 Electric Lighting Order. — 
The Urban District of Brierley Hill. 

Broughty Ferry Electric Lighting 
3 Burgh of Broughty 

erry. 

Caterham Electric Lighting Order.— 
The Urban District of Caterham and 
the Parish of Warlingham in the 
Godstone Rural District. 

Cheadle and Gatley Electric Lightin 
Order.—The Urban District o 
Oheadle and Gatley. 

Cheltenham (Extension) Electric Light- 
ing Order.—The Urban District of 
Charlton Kings and portions of the 
Rural Districts of Cheltenham and 
Winchcombe. 


Chester le-Street Electric Lighting 
Order. — The Rural District of 
Chester -le Street. 


Olacton Electric Lighting Order.— Th 
Urban District of Olacton. i 
Oleckheaton Electric Lighting Order.— 
The Urban District of Cleckheaton. 
Oleethorpes Electric Lighting Ocder.— 
The Urban District of Cleethorpes. 

with-Thrunscoe. 

Cobham Electric Lighting Order.— 
The Parishes of Cobham and Stoke 
d’Abernon in the Epsom Rural Dis- 
trict and of the Parish of 
Byfleet in the Chertsey Rural District. 

Cowpen Electric Lighting Order.— 
Urban District of Oowpen. 

Dartmouth Electric Lighting Order.— 
The Borough of Darmouth. 

mont Electric Lighting. Order.— 
e Urban District of Egremont. 

Elland Electric Lighting Order.—The 
Urban District of Elland. 

Enfield Electric Lighting Order.—The 
Urban District of Enfield. 

Erdington Electric Lighting Order. — 
The Urban District ot Erdington. 

Exmouth Electric Lighting Order.— 
The Urban District of Exmouth. 

Farnham Electric Lighting Order.— 
The Urban District of Farnham. 

Felixstowe and Walton Electric Light- 
ing Order.—The Urban District of 

ixstowe and Walton. 

Freshwater and Totland (I.W.) Elec- 
tricity Supply Company, Limited, 
Electric Lighting Order.—Portion of 


the Rural District of the Isle of 


Wight. 
Gosforth Electric Lighting Order.— 
The Urban District of Gosforth. 


Hebburn Electric Lighting Order.— 
The Urban District of Hebburn. 
Heston and Isleworth Electric Ligh ting 
er. — The Urban District o 
Hyde Electric Lighting Order.—The 
ectric er. 
Borough of Hyde. 
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Name of Promoters, . 


The Oorporation. 


Urban Electric Supply Com- 
_ pany, Limited. 


Ventnor Electric Light and 


Power Company, Limited. 
The Corporation. 
The Corporation. 
The Urban District Council. 


Urban Electric Supply Com- 
pany, Limited. . 


The Corporation. 
The Urban District Oouncil. 
The Urban District Oouncil. 


The Commissioners of the 
Bargh. 


Urban Electric Supply Com- 
pany, Limited. 
The Urban District Council. 


The Corporation of Ohelten- 
ham. 


County of Durham Electrical 
Power Distribution Oom- 
Limited. 


; pan i 
The Urban District Oouncil. 


The Urban District. Council. 
The Urban District Council. 


Cobham Gas Company. l 


W cg Elec- 
tricity Supply Com 8 
Urban Electric Bupply Oom- 
pany, Limited. 
The Urban District Council. 
The Urban District Council. 
Urban Electric Supply Oom- 
pany, Limited. 
The Urban District Council, 
The Urban District Council. 
The Urban District Council. 
The Urban District Council. 


Newcastle-upon-Tyne Elec- 
tric Supply Gompany, 
Limited. 


The Urban District Council. 


1 


Urban Electric Supply Oom- 


pany, Limited. 
The Urban District Council. 


The Urban District Council. 


The Urban District Oouncil. 


The Corporation, 
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Title of Order and Description of Arta. 
Hythe Corporation Electrio h 
Order. — The asia of Hythe sine 
14 „ Taning Electric 
. 8 
Bo ose of Jarrow and the Urban 


roug 
Districts of Hebourn and Felling. 
Kendal Electric Supply Order.—The 


5 T 7 85 i 
ighting er.— 

Urban District of Llandilo. 

Llanrwst Electric Lighting Order.— 
The Urban District of Llanrwst and 
portion of the Rural District of 
Geirionydd. 


Name of Promoters. 
The Oorporation. 


County of Durban Elec- 
trical Power Distribution 
Oompany, Limited. 

The Corporation. 

The Urban District Oouncil. 

The Urban District Oouncil. 

The Urban District Oouncil. 

The Urban District Council. 


Llanrwst Electricity Supply 
Oompany, Limited. 


THe Oounty or Lon non. 


Battersea Electric Lighting Order.— 
Portions of the Pariah of St. Mary, 
Battersea. 


Lambeth (Part of) Electric Supply 
Order.— Portion of the Parish of 
Lambeth. 

Limehouse District Electric Lighting 

Marylebone Electric Lighting Orde 

ebone er.— 
Th Mariana. 

Mile End Old Town Electric Lightin 

Order.—The Hamlet of Mile En 


Old Town. 

-the-East Electric Light- 
ing Order.—The Parish of St. George- 
in-the- East. 


Long Eaton Electric Supply Order. — 
The Urban District of Long Eaton. 


Lytham Urban District Oouncil Elec- 


trio Lighting Order.—The Urban 
District of Lytham. 
Malton Electric Lighting Order. — The 
Urban District of Malton. 
ght Electric Lighting Order.— 
e Urban District of Maryport. 
Midland Electric Power Distribution 
- and Ligh (Extension) Order. 
The Borough of Smethwick, the 
Urban Districts of Oldbury, Perry 
Barr, and Stourbridge, the Townshi 
of Upper Penn in the Seisdon R 
District, and the Parish of Bushbury 
Nantwich Electric’ Lighting Ord 
ant ectric ting er.— 
The Urban District of Nantwich. 
Neath, Briton Ferry, and Aberavon 
Electric Lighting Order. — The 
Municipal Boroughs of Neath and 
Aberavon, and the Urban District of 
Briton Ferry. 
Newark Electric Lighting Order.—The 
Borough of Newark. 
Newhaven Electric Lighting Order. — 
The Urban District of Newhaven. 
Nuneaton and Ohilvers Coton Electric 
Lighting Order.—The Urban District 
of Nuneaton and Ohilvers Coton. 

ome Valley Electric Lighting Order. 

ortion of the Urban District of 
ore and Garw. 

Electric Lighting Order.— 
The Urban District of Ormesby. 

Ormskirk Electric Lighting Order.— 
The Urban District of Ormskirk. 

Penrith Electric Lighting Order. — The 

_ Urban District of Penrith. 

Penzance Electric Lighting Order.— 
The 8 of Penzance. 

Prestwich Electric Lighting Order.— 
The Urban District of Prestwich. 

Pwllheli Electric Supply Order. —The 
Borough of Pwilheli 

Ramsgate (Oorporation) Electric Light- 
ing Order.—The Borough of Rams- 


gate. 
Ramsgate Electric Lighting Order. — 
The Borough of Ramsgate. 


Redcar Electric Lighting Order. —The 
Urban District o Rode, 


Parish of Romford Rural in the Rural 
District of Romford. 


County of London and Brush 
3 50 Light- 
in y, Lim 

South Laden Electric af 
ply Oorporation, Limited. 

The Board of Works. 

Marylebone Electric Supply 


Oompany, Limited. 
The Vestry. 


The Vestry. 


The Urban District Council. 
The Urban District Council. 


Northern Oounties Elec- 

tricit Supply Oompany. 
The Ur trict Council. 
Midland Electric Oorpora- 


tion for Power Distribu- 
tion, Limited. 


The Urban District Oouncil. 


Electrical Power Distribu- 
tion Oompany, Limited. 


The Oorporation. 

Rev. H. G. Bonnewell and 
others. 

The Urban District Council. 

ore Valley Electric Light 

k Power . Supply Oom- 
pany, Limited, 

The Urban District Council. 

The Urban District Council. 

The Urban District Council. 

The Corporation. 

The Urban District Council, 

The Corporation. 

The Oorporation. 


Isle of Thanet Electric Tram- 
ways and Lighting Oom- 


y, Limited. 
Thy Urban District Council. 


Urban Electric Supply Com- 
Limited 


TAU tban District Oouncil. 


Title of Order and Description of Area. 


Royal Leamington Spa Electric Light- 
de Order.—The of Royal 
St. Helens (I. W.) Electric Lighting 


Order. — The Urban District of St. 

Sandgate Eioctrie Supply Order.—Th 

te Electric Supp er.— The 

Urkan Distriet of Sandgate, 

Seaford Electric Lighting Order.—The 
Urban District of Seaford. 

Seaham Harbour Electric Lighting 
Order. — The Urban District of 
Seaham Harbour. 

Sevenoaks Electric Lighting Order.— 
The Urban District of Sevenoaks. 
Sheerness Electric Lighting Order. — 
The Urban District of Sheerness. 
Sleaford Electric Lighting Order. —The 

Urban District of Sleaford. 

South Blyth Electric Ligh Order.— 
The Urban District of South Blyth. 
Southwold Electric Lighting Order.— 

The Borough of Southwol 

Sowerby Bridge Electric Lightin 
Order.—The Urban District o 
Sowerby Bridge. 

Spennymoor Electric Lighting Order. — 
The Urban District of Spennymoor. 
Staines, Egham, and Oherteey Electric 
Lighting Order. — The Urban Districts 
of Staines and Ohertsey and the Rural 

District of Egham. 

Stamford Electric Lighting Order.— 
The Borough of Stamford. 

Sud Electric Lighting Order. — 
The Borough of Su i 

Teddington and Twickenham Electric 
Lighting Order.— The Urban Dis- 
triots of Teddington and Twickenham. 

Thirak Electric Lighting Order.— The 
Parishes of Thirsk and Sowerby in 
the Thirsk Raral District. 

Totnes Electric Lighting Order.—The 
Borough of Totnes. 

Tunstall Electric Lighting Order. —The 
Urban District of Tunstall and the 
Parishes of Goldenhill and Ohell in 
the Rural District of Wolstanton. 

Twickenham and Teddington Electric 
Lighting Order.—The Urban Dis- 
trictsof Twickenham and Teddi A 

Uxbridge and District Electricity Sap- 

ly Order.—The Urban District of 
xbridge, the Rural District of 
e (except the parish of 
Northolt), and the Parishes of Iver, 
Denham, and Gerrards Jross, in the 

Wallin — ot h Ord 
allington Electric Lighting Order. — 
The Parish of Wallington, in the 
Rural District of Oroydon. 

Wellingborough Electric Lighting 
Order.— The Urban District of 
Wellingborough. 

Weybridge Electric Lighting Order.— 
he Urban District of Weybridge. 
Whitefield Electric Supply Order. — 
The Urban District of Whitefield. 
Witney Electric Lighting Order.—The 

Urban District of Witney. 

Woking Electric Supply Company Elec- 
tric Lighting Order.—The Parishes 
of Woking and Horsell and portion of 
the Parish of Chertsey. 

Wormit and Woodhaven Electric Light- 
ing Order.—Portions of the Districts 
of Wormit and Woodhaven in the 
Parish of Forgan. 
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Name of Promoters. 


Midland Electric Light end 
Power Oompany, Limited. 


Edmund Ironside Bax, Esq. 


The Urbau District Oouncil. 
Rev. H. G. Bonnewell and 


others. 
County of Durham Electrical 
Power Distribution Oom- 


Limited. 

Electrical Power Distribu- 
tion Company, Limited. 
Electrical Power Distribu- 
tion Company, Limited. 
The Urban District Oouncil. 


Northern Counties Elec- 


tricity Supply Oompany. 
The Osrporation: 


The Urban District Oouncil. 


Northern Counties Elec- 
tricity Supply Com A 

Electrical Power Distri 
Oompany, Limited. 


Urban Electric Supply Com- 
pany, Limited. 
The Oorporation. 


Richmond (Surrey) Electric 
Light and Power Oom- 
pany, Limited. 

Northern Counties Elec- 
tricity Supply Company. 


Totnes Electricity Supply 
Oompany, Limited. 
The Urban District Council. 


Twickenham and Tedding- 
ton Electric Supply Oom- 
pas Limited. 

Ux ridge and District 
Dev oo Syndicate, 
Limited. 


County of Surrey Electrical 
Power Distribution Oom- 
pany, Limited. 

Electrical Power Distribu- 
tion Company, Limited. 


Urban Electric Supply Com- 


pany, Limited. 
The Urban District Oouncil. 


Witney Electric Supply 
3 Limited. 
Woking Electric Supply 
Company, Limited. 


Tayside Electric and Gas 
Light Company, Limited. 


DUBLIN ELECTRIC LIGHTING. 


We have had forwarded to us a copy of the report pre- 
pared by Mr. R. Hammond, consulting electrical engineer, 
on the proposed extensions of the Dublin electric lighting 
system and the establishment of a large generating station 


at the Pigeon House Fort. 


The report is taken from the 


Dublin Evening Mail, and reads as follows : 


I have pleasure in reporti 


to you upon the cost of (1) 


laying down an electricity supply works at Pigeon House with 
capacity sufficient to supply 100,000 lamps of 8 o.p. all alight 


at one time, or, say, 156,000 
tributing centre ; (3 


lamps 
L (2) utilising your present site at Fleet-street as a 


fixed on consumers’ 


) making an important extension of your 


distributing mains for private supply ; (4) largely extending 
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your public aro lighting. I have had the advantage of repeated 
conferences with Mr. Harty, your city engineer, and with Mr. 
Ruddle, your electrical superintendent. My first task has been 
to devise a plan by which the scheme of high-pressure feeding 
and low-pressure distribution recently designed by Prof. Kennedy 
shall be completely utilised, and also by which we can avail our- 
selves to the full of the excellently situated site in Fleet-street 
as a distributing centre. I have come to the conclusion that the 
transmission from Pigeon House should be by means of three- 
phase currents under an E. M. F. of 5,000 volts and with 50 
or 60 complete periods per second. I propose three trunk mains 
of such a section that they could deliver into the distributing 
centre at Fleet-street an amount of electrical energy sufficient 
for 100,000 lamps of 8 c.p. all alight at one time, or, say, 
150,000 lamps fixed on consumers premises. . The system at 
present in use is the single-phase alternating, the current being 
supplied to the five sub-stations by five high-pressure feeders 
at an E. M. F. of 2,000 volts with 83 complete periods per 
second. I pro to deal with the present system by the 
conversion at Fleet-street of a portion of the three-phase 
5,000 volta alternating to single-phase 2,400 volta alternating. 
It will be noticed that I raised the pressure from 2,000 volts 


to 2,400 volts, by which means I increase the carrying 
r cent., at a cost of 


capacity of the distributors by 50 
about £2,000 for new lamps, etc. © capacity of these dis- 
tributors is at present 1,695 kw., capable of coping with 56,500 
lamps of 8 c.p. alight at one time, or, say, 85,000 fixed on oon- 
sumers’ premises. I deal with the remainder of the energy 
delivered to Fleet - street from Pigeon House by trans- 
mitting it unchanged in phase and E.M.F. to 19 sub-stations. 
By the plan of running a separate feeder from Fleet-street to 
each sub-station, the regulation of the pressure at the sub- 
stations would be rendered extremely simple, and the maximum 


of safety and efficiency would be ensured. The capacity of the 
19 feeders would be 3,681 kw., capable of coping with 126,000 


lamps of 8 c.p. alight at one time, or, say, 190,000 fixed on con- 


sumers’ premises. At the feeding point there would be sub- 
stations built in convenient spots under the roadway or 
propose to 


pathway, and easily accessible therefrom. I 
uild the sub -stations of such a size that they would 


accommodate additional transformers. I set out the number 
of transformers that should first be erected therein. Their 


total capacity would be 2,400 kw., of which 1,800 kw. 
would be in use and kw. treated as a reserve. I have, in 


conference with Mr. Harty, settled a list of streets which it is 
proposed to light with arc lamps. The total number of arc 


mps are: north side, 1&4 ; south side, 228—412, which, with 


those at present in use, 81, give a grand total of 493. I have 
also conferred with Mr. Harty upon the extent to which new 


distributing mains should be laid. In the city of Dublin, as 
the committee are aware, the paving and road work have been 
carried out with exceptional solidity, and, on Mr. Harty’s 
advice, I have taken 10s. per yard run as the cost of breaking 
up and reinstating. As the outlay on this head will have to be 
so high, it would seem prudent to nk i the principle of laying 
distributing mains for private supply wherever a trench is opened 
for the reception of the 1 mains. It is true that the 
adoption of this principle will lead to the laying of distribut- 


ing mains, in many cases, in most unpromising positions ; yet 


in view of the certainty of the time arriving when gas as an 
illuminant will disappear from Dublin, double expense and 
inconvenience will be avoided if the work be done now. Mr. 
Hammond then gives details of the estimated capital expendi- 
ture on feeding and distribution for private supply as follows: 
three trunk mains from Pigeon House to Fleet-street, £12,057 ; 
apparatus at Fleet-street, £4,425 ; increasing capacity at present 
distributing mains by 50 per cent., £2,000; 19 feeders from 
Fleet-street to sub-stations, £29,645 ; erecting sub-stations, 
£4,760 ; transforming devices, switch gear, etc., in sub-stations, 
£11,360; distributing mains for private lighting, £19,724— 
total for materials, £635,961 ; trenching and reinstating, 
£29,611—£93,572 ; add allowance for slack in cables and 
deviations from straight runs, contingencies, engineering fees, 
etc., £9,428 — £103,000. Details of public arc lighting: 
Separate mains under control from Fleet-street, connec- 
tions to lamps, transforming devices, eto., £22,150 ; trench- 
ing and reinstating where no trenches are already made to 
receive private lighting mains, £5,620 ; 500 posts, lamps, etc., 
£11 000 ; add allowance for slack and deviations of cable from 
straight runs, contingencies, engineering fees, etc., £5,750— 
£40,500. The Pigeon House site is admirably adapted for the 
erection and economical working of an electricity supply works 
‘designed on modern lines. At some future time the works may 
require for condensing purposes as much as 500,000 gallons of 
water per hour, and the site is so formed that this quantity can 
be most conveniently handled, it being drawn in cold on one 
side and discharged hot on the other. Coals can be delivered 
by ship or steam alongside the wharf and lifted from the ship’s 
hold by mechanical means, and similarly deposited into the coal 
bunkers, and thence into the mechanical stokers fixed on the 
boiler fronts. In order to secure economical working, and to 
leave clear space between the works and the wharf for- a 


dent and 41 years of age, and Hazelton an electri 
and aged 


40ft. roadway, the beiler-house will not have sufficient width 
to accommodate Lancashire boilers. Some form of water- 
tube boiler, therefore, will be used. I propose to adopt a 
revolving chain grate, which will automatically convey the ashes 
to the ashpit when full duty has been extracted from the fuel. 
The engine-house has a width of 45ft., and is large enough to 
accommodate Corliss gear slow-speed plant. This class of plant 
works with the highest economy of coal and with the lowest 
cost of upkeep. have accordingly included provision in my 
estimate for it. As the cost of the four sets would only be 
about £5,000 more than that of those of the high-speëd type, 
the saving in interest, etc., on capital by their aduption would 
be more than counterbalanced by the saving in working 
expenses. I have already stated that the transmission to 
Fleet-street will be by means of three-phase currents under 
a potential of 5,000 volts. It will be necessary to decide 
whether the electrical energy so transmitted will be generated 
at that voltage, or whether the generation shall be at low 
ressure, say 500 volts, with transformation in the works 
y static transformers to the line voltage. High-pressure 
alternators are obviously subjected to much greater strains 
than low-pressure ones, but the use of the latter involves 
the interposition of transformers at a cost of about 
£6,000, which should be saved if possible. At Pigeon 
House during tempestuous weather it will be difficult to free 
the air entirely from salt, which may attack the insulation, and 
thus militate against the use of the high-pressure machines. I 
have provided for buildings not only to accommodate the pro- 
sed plant, but also to accommodate one more set. en 
urther plant has to be laid down, the bacon are so designed 
that extensions can be made on easy lines. There is space for 
a 300ft. engine-house, capable of accommodating plant up to 
8,000 kw. I provide for the ultimate use of two chimneys, the 
one now proposed being similar to the one recently erected by 
me at Leeds. It will be noticed that I have arranged for two 
flues, so that either may be cleaned out at any time. Under 
the head of estimated capital expenditure the following details 
are given: works at Pigeon House buildings, foundations for 
plant, chimney, etc., £20,000; boiler-house plant, £11,670 ; 
engine-house plant, £53,900; pipe work and feed. tank, 
£3,500 ; telephone to Fleet-street, £330—total, £89,400 ; add 
canna engineering fees, etc., £6,600—total, £96,000. 
It will, in addition, be necessary to provide for es 
expenditure, the cost of connecting on new consumers. . Meters 
and house connections—provisional sum, £15,000. Summary 
of estimated capital expenditure—mains, etc., for private supply, 
£103,000 ; public arc lighting, £40,500; works at Tigao 
House, 296,000 ; meters and house connections, £15, 
total, £254,500. The financial results are set out as follows : 
The proposed plant has a capacity of 3,000 kw., but it would be 
prudent to treat one set as reserve. This would leave 
2,000 kw. available, or, say, with 10 per cent. extra at sa Pree 
2,200 kw. Of this, 300 kw. would be used for the arc ps, 
leaving for the private lighting 1, 900 kw., capable of dealing 
with 65,500 lamps of 8 o.p., all alight at one time, or, say, 
95,000 lamps fixed on consumers’ premises. Revenue—95,000 
lamps, using, say, 16 units each per annum, 1,520,000 units at 
average price of 44d., £28,500 ; meter rents, say, £1,000 ; 500 
arc lamps at £18, 29, 000 — 8, 500 (carbon and trimming being 
paid by the lighting authority). Expenditure—oost of genera- 
tion and distribution—private lighting, 1.520, 000; publio aro 
lighting, 1,125,000 units—2,645,000 at 1:5d., £16,531 ; gross 
pront, £21,969, to provide for interest and sinking d. 
he report concludes : When the demand justified the laying 
down of an additional 1,000-kw. set, the sar ei for private 
lighting could be increased by 760,000 units. The gross profit 
arising therefrom would increase the above £21,969 to £31,469. 


At a special meeting of the Dublin Corporation held on 
Thursday, Dec. 28, the report was, after a long dis- 
cussion, unanimously adopted, with the provision, how- 
ever, that, if thought fit, any alteration might be made. It 
was also decided that application should be made imme- 
diately to the Local Government Board for sanction to the 
borrowing of £254,500 for the carrying out of the work, 


THE BOLTON ACCIDENT. 


We are indebted to the Bolton Journal and Guardian for 
the following interesting account of the recent accident in 
Newport-street, by which two employés of the Corporation 
electricity department—William Hazelton, 63, Poplar- 
street, and Frederick J. Walker, 126, Clarence-street—lost 
their lives, and of the subsequent enquiry by the borough 
coroner (Mr. R. Taylor). Walker was a mains 11 8 

jointer, 
26, and both were married. Councillor Dr. Panton 
(chairman of the Electricity Committee) was present. 
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The widows first gave evidence of identification, after which: 
Mr. A. ELLIs (borough electrical engineer) stated that on: | hi 


Thursday evening some of the electric apparatus in the under- 
ground transformer chamber in Bradshawgate broke down, with 
the result that the whole of the lights of the town were extin- 
guished for a quarter of an hour. He was in the town hall at 
the time and proceeded to the works, where he afterwards saw 
the deceased Walker, who informed him of the breakdown near 
the Balmoral. Hotel. They had no spare transformers of the 
, same size in stock, and Walker suggested that he might take one 
from the town hall, where there were three, and replace it with 
two small ones. This was agreed upon. The next day Walker 
reported that he had not done the work, as he could not get per- 
mission from the town hall to take it away, and the night's work 
was thus lost. In the absence of the Mayor witness saw the 
Deputy-Mayor on Friday, and he expressed surprise that 
Walker had not been allowed to carry out his instructions. 
Permission being granted, Walker took the transformer from 
the town hall and put it in the Bradshawgate chamber. It was 
then found that another transformer in the same chamber was 
wrong, and on his own authority Walker went to the Newport- 
street chamber to get a transformer. Witness would not have 
sanctioned this, as they had already had trouble there, and it 
was fully loaded up. | 

Mr. Wu. Kay ben of the jury) asked how it was that 
the factory inspector was not present. The enquiry was 80 
important that an inspector ought to have been present. 

he Coroner : I believe Mr. Tinker is very ill. They have 
had three days’ notice. 

Dr. Panton : They had an intimation from the Corporation 
on Saturday morning. 

Mr. Kay (to witness): How is it you were short of trans- 
formers ? 

Mr. ELLIs explained that the reason was they intended 
changing their supply to continuous current, and do away with 
the transformers altogether. This should have been done in 
the summer, but the plant they contracted for last year had not 
yet been fixed for them, and they had had to run overloaded. 
They had been unable to add fresh customers for some time. 

Mr. Kay : How often do these transformers break down! 

Mr. ELIIs replied that they had been extremely fortunate in 
this respect. The committee were spending £30,000 to do 
away with the sub-stations, which were a source of great 
danger. Proceeding with his evidence, Mr. Ellis explained 
at length the interior and workings of the chamber and trans- 
formers. In the Newport-street chamber four transformers 
were at work, two of which were coupled together. It was 
one of these the men intended to take away. Before doing 
this they cut off the supply of current by means of a switch in 
the chamber. After they had got the transformer which they 
intended to remove isolated, they proceeded to turn a certain 
switch which they believed would put the current on again to 
the transformer which had not been disconnected. Instead 
they put on the wrong switch, with the result that the cables 
which had been disconnected, and also left lying loose and 
touching the transformer case, were made alive, as was also the 
metal case of the transformer, getting the full pressure of the 
current. The men had hold of the transformer in order to get 
it out of the sub-station, and they received the full pressure of 
current through their bodies. There were two mistakes made 
leaving the cables lying loose and turning the wrong switch on, 
this being the fatal mistake. He believed the mistakes were 
made through the hurry and anxiety of the men to get the 
current on again. They were perfectly competent, especially 
Walker. Had the work been done at night time they would 
not have had the accident, as they would have had the current 
off at the station. 

Replying to Mr. Kay, Mr. ELLIs said the staff at the works 
were not aware that any work was going on at the Newport- 
street chamber. The switches were not touched at the works. 

In answer to the Coroner, Mr. ELLIS remarked that he could 
not account for Walker’s mistake. He was always anxious to 
keep the supply right, and that was no doubt the reason why he 
had of his own accord undertaken the work in the daytime. 

Joux W. Symonps, electric jointer, who was working with the 
deceased, said Walker took him and Hazelton to remove a 
transformer from Newport-street to Bradshawgate. Walker 
cut off the current, and after they had prepared for removing 
the transformer, Walker turned on the wrong switch, and being 
nearest got the shock first. He reeled against Hazelton, who 
received the shock, and Hazelton fell against witness, who was 
powerless to move a muscle. When Hazelton fell off him he 

ot out and ran tothe electricity station to get the current off. 
Being anxious to get the current on as soon as possible they 
were doing two jobs at once, henoe the mistake. 

ALBERT Epwarp SIpEs, scavenging inspector, spoke to 
hearing of the accident and going to the rescue of the men. He 
pulled his coat off and volunteered to go into the chamber. 
A rope was fastened round his body, and he told Mr. Lloyd, 
who was helping at the top, to pull him up if he felt a jerk of 
the rope. the chamber was filled with smoke, but soon he got 
his sight and found Walker, whom he handed up. Hazelton 


was lying on his side, and he also handed him up, and was 

himself alae medically treated and then went to his work. 

i The Coroner observed that Mr. Sides and Mr. Lloyd acted 
ravely. 

Dr. ADAM deposed to being on the scene, and said Sides and 
Lloyd volunteered to go down, but as Sides looked the stronger 
the doctor told him to put a handkerchief over his mouth aad 
enter the chamber. Walker was first got out, and animation 
was restored, but efforts failed in the case of Hazelton. Dr. 
Robinson and Dr. Panton arrived, and attempts were made in 
the Wheat Sheaf, to which the men had been carried, to restore 
consciousness, and Walker was afterwards removed to the 
infirmary. He examined Hazelton after death, and found that 
he was burned about the feet and hands, the boots being very 
much charred. Death was due to electrical shook, and the 
smoke was caused by the burning. 

Mr. ElLIs here rose, and said it was a very risky thing to 
order anyone down into the chamber. No one should do it 
without having ascertained that it was absolutely safe. They 
might have lost a third life. 

r. ADaM replied that the smoke had diminished. 

The Coroner: No doubt the doctor did it with the best 
intention. 

Mr. EI. LIa: But if the current had been on it would have 
been certain death. 

Dr. Avam : The man knew he was running a risk, but wished 
to render service. 

Dr. LippELL testified to the death of Walker taking place at 
the infirmary on N morning from nervous paralysis, the 
result of an electric shock. 

The Coroner expressed the hope that the jury would be 
satisfied as to cause of death. It was clearly an accident. He 
could not say anyone was to blame; the men themselves had 
control of the current and the work. 

The jury returned a verdict of accidental death. 

Dr. Panton, speaking on behalf of the Electricity Committee, 
said they very much deplored this regrettable occurrence. The 
deceased were capable men, and they were exceedingly sorry 
to lose them, and they tendered their sympathy to their widows 
and families. Anything the department could have done to 
have avoided the accident they would have done. It was an 
unfortunate accident which had been brought on, it seemed, by 


the hurry of the men, and the mischance of doing the wrong 


thing instead of the right one. 

Mr. Kay intimated that the jury wished to commend the 
rescuers. 

The Coroner : They behaved with true courage ; they are 
both noble fellows. 


LEGAL INTELLIGENCE. 


MARYLEBONE VESTRY AND GUARDIANS AND THE 
METROPOLITAN ELECTRIC SUPPLY COMPANY, LIMITED. 


The Metropolitan Electric Supply Company, Limited, of 20, 
Baker-street, were summoned before Mr. Plowden on the 29th 
ult. at Marylebone, at the instance of the Marylebone Board of 
Guardians and the Marylebone Vestry, for on Dec. 7, 9, 11, 12, 
and 14 last having made default in the supply of electric energy 
to the workhouse and the vestry premises. r. Herbert Manisty 
was counsel for the parochial authorities. The following report 
appeared in the Morning Post : 

Mr. Muir, who defended the company, said he musv admit the 
default, which, of course, was a plea of guilty. He hoped, 
however, to show that the company had done all thab human 
foresight could devise to prevent the breach, which was an acci- 
dent, and that as to the future measures had been taken by which, 
humanly speaking, it would be im ible for this cause of 
complaint to recur. The company, which was the oldest of ita 


kind, was started in 1888, and co to supply the public 
with electricity in the following year. That the demands 
made on the company had exceeded their mosb sanguine expecta- 
tions would be seen when he stated that, whereas the number of 


lampe supplied in 1892 was 78,000, in 1897 ib had increased to 
187,000. Acting under experienced advice, the company laid 
down engine power to the extent of hundreds of horse- power, and 
it afterwards turned out it should have been thousands ef horse- 
power. In the February of 1898 a site was secrred in Willesden 
on which to build a generating station so as te increase the 
supply. Contractes were entered into for the erection of works 
on an unprecedented scale. But unfortunately difficulties cropped 
up in connection with the execution of the works, and from 
various causes the time limits in various contracts were broken. 
Owing to these delays the defendant company went to another 
electric supply company and got some assistance, but that 
soon failed, as the company borrowed from needed all the elec- 
tricity produced for their own customers. When that supply was 
cut off, the troubles of this company commenced. There was a 
difficulty in securing Welsh coal for the furnaces, because of the 
Government demand for steam coal needed by transports being 
sent to South Africa. Other coal had to be used by the defen- 
dants, and that reduced the engine power. Do show the provi- 
sion the company had made, counsel stated that the whole of their 
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works, 5 those ab Willesden, provided fer 8,500 kw., or 
half am lamps. The addition by the Willesden works would 
be an increase of over 50 per cent. to the existing supply, and as 
the increased demand in 1899 was only 20 per cent., provision 
had been made for 24 times more than was required. In conse- 
quence of the high pressure at which their works at Manchester- 
square were carried on in order to keep faith with the public, 
damage was donewhich necessitated the stoppage of the works for 
repairs for ab least a week, and ib was during that period that 
their customers made so many complaints. The first engine 
began to work at Willesden on Nov. 11, and a month later it 
had to be stopped for the setting right of defects commonly 
experienced in new machinery. Since then a second engine 
had been started, and in the course of 10 days a third one would 
be ready, and the three engines would provide a supply for 
270,000 lamps. The object of this prosecution being to ensure 
the fulfilment of the company’s contract, he hoped, after the 
statement he had made, that the magistrate would not inflict any 
penalty ab this period, but adjourn the summons for a period 
until after the dark days had passed. If no more stoppages took 
lace, he hoped the penalties would be minimised to the last 
lentes. but if there should be several stoppages, which he did not 
anticipate, then, of course, his worship would inflict a heavy 
ty. He assured the magistrate that the deficiencies had not 
p as the result of any niggardly or r policy 
on the part of the company in order to increase dividends. The 
Sb. Pancras Vestry controlled their own electric lighting, and they 
had experienced similar difficulties as this company. 

Mr. Plowden, having referred to the lucid, interesting, though 
somewhat pasaar statement made by counsel, said it seemed 
clear that the company never contemplated ite future greatness. 
and when that became clear it made frantic and praiseworthy 
efforts to meet the emergency, efforts which had not been a com- 
plete success. As Mr. Manisty had to the suggestions 
made by Mr. Muir, the summons would be adjourned for three 
months, Mr. Plowden added that the statemente made by Mr. 
Muir would be very gratifying to many people outside the Court. 


PENAL SERVITUDE FOR FALSE PRETENCES. 


Ernest John Thomas, 30, electrical engineer, was indicted at 
Devonshire Quarter Sessions, at Exeter, on Tuesday, for obtain- 
ing by false pretences a quantity of copper wire from Messrs. 
Heaton and Gard, of Birmingham. There were other charges of a 
similar nature. 

It . that at Devon Sessions in April, 1897, prisoner was 
prosecated on four charges of obtaining goods by false pretences, 
pleaded guilty to obtaining credit by fraud, and was sentenced to 
three months’ hard labour. In November, 1898, the Treasury 
prosecuted prisoner on five chargea of a similar kind, and he was 
sentenced to 12 months’ imprisonment on each indictment. 
came out of prison on Sept. 26 last. Two days later he started 
writing letters to firms in the name of J. J. Thomas, C. E., 
ordering goods. He then transferred to Plympton, and traded as 
Dr. Morris Parr,” obtaining a considerable quantity of goods. 
The police had received a large number of complaints from firms 
from whom prisoner had obtained goods since he came out of 


Mr. Pridham Wippell said the prisoner had assured him thab 
he had no intention of not paying for the goods. Early in October 
last the prisoner met an American gentleman, who suggested they 
should start a business ab Plympton as surgical electricians, and 
apparatus was fitted up for the purpose at a house taken by the 
American. It was agreed that prisoner should eventually go into 
partnership, bub meanwhile he was to be paid 30s. a week, and 
that sum was actually paid for a week or two. After a while, 
however, the American disappeared, owing prisoner £4. 15e. 

The Chairman said prisoner, notwithstanding his superior 
education and knowledge of an honourable profession, had 

stematically endeavoured to live by his wite at the expense 
of the public. The sentence of the Court was that he be sent to 
penal servitude for three years. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Berga (Provinco Barcelona, Spain).—The Municipality will on 
Jan. 18 receive tenders for the electric lighting of the town and 


suburbs for 20 years. 

Tunbridge Wells.—The Corporation invite tenders for a 400-kw. 
steam alternator. Tenders by Jan, 25. Full particulars in our 
advertisement columns. 

Barnes.— The Urban District Council invite tenders for the 
supply and erection of boilers, steam st aay switchboard, 
storage batteries, cables, etc. Tenders by Jan. 9. 

St. Pancras.—The Vestry invite tenders for condensing plant. 
Specification, etc., can be obtained at the Electricity Department 
Offices, 57, Pratt-street, Camden Town, N.W. Tenders by 
Jan. 9. 

Newcastle-upon-Tyne.—The New Tramways Committee of the 
Corporation invite tenders for one 2,000-h.p. generator required 
early in 1901. Tenders by Jan. 16. Particulars in our adverbise- 
ment columns. 

Aberdeoen.—The Electric Lighting Committee invite tenders for 
the supply of one 420-kw, direct coupled continuous-currend 


He 


mend columns. 


Particulars in our advertise- 


. Ferrel (Province Coruna, Spain).—The Municipality will 
on Jan. 16 receive tenders for the electric lighting of the towh 
for 15 years. Specifications may be inspected at the office of the 
Electrical Engineer. 


Utrera (Provinee Seville, Spain).—The Municipality will on 
Jan. 16 receive tenders for the electric lighting of the town and 
suburbs. Specifications may be inspected at the office of the 
Electrical Engineer. 

Barking Town.—The Urban District Council invite tenders for 
the supply and erection of two continuous-current transformers 
and switch gear and underground cables and roadwork. Tenders 
by Jan. 23. Full pa:tioulars appear in our advertising columns. 

Bermondsey.—The Vestry invite tenders for the construction, 
supply, and erection of a dust destructor, with furnaces, flues, 
water-tube boilers, economiser, fans, and forced-draught appliances 
Tenders by Jan. 13. Particulars in our advertising columns. 

Salford.—The School Board invite tenders for the electric 
lighting of their new schools in Grecian-street North, Lower 
Broughton. pecifieation, etc., may be obtained from Mr. 
Ogilvie Duthie, Chapel-street, Salford. Tenders by Jan. 8. 

Yarmouth.—The Town Council invite tenders for the supply of 
about 800 tons, or thereabouts, of steel girder tramway rails, of 
from 80lb. to 90lb. per yard, deliveries to commence not than 
June 1, and the whole to be delivered on or before Sept. 1, 1900. 
Tenders by Jan. 30. l 

Glasgow. The Corporation invite tenders for cast-iron cable 
tunnel, water-storage tanks, travelling crane for outeide coal 
storage, mechanical stokers, coal and ash conveyors, and steel 
flues for the Corporation tramways. Tenders by Jan. 8. Full 
particulars in our advertisement columns, 

Tanbridge Wells.—The Corporation invite tenders for the 
enlargement of their central electric lighting station, adjoining 
the South-Eastern Railway Goods Station, at Tunbridge Wells, 
to be carried oub under the superintendence of and in accordance 
with drawings prepared by Mr. C. H. Strange, A R. I. B. A., of 
Tunbridge Wells. Tenders by Jan. 15. Specification, eto., may 


| be inspected at the Town Clerk’s Office at the Town Hall. 


Birkenhead.—The Corporation invite tenders for constructing 
and erecting a new electricity generating station in connection 
with the electric tramways in Craven-street, Birkenhead. Plans, 
etc., may be obtained from Mr. C. Brownridge, A. M. I. C. E., 
borough engineer and surveyor, Town Hall, Birkenhead, upon 
deposit of a sum of £3. 33., which will be returned upon receipt 
by the Corporation of a bona fide tender. Tenders by Jan. 16. 


Plymouth.—The Plymouth Corporation is prepared to receive 
tenders for 500-kw. high-s steam dynamo and motor · gene- 
rator; 500 kw. . steam alternator (disc armature) ; 
200 accumulator cells for 1,680 ampere-hours capacity; four Lanca- 
shire boilers, with mechanical stokers, piping, ejector conden 
valves, economiser ; high and low pressure paper-insulated and 
lead-covered mains, etc. Tenders by Jan. 31. Fall particulars 
in our advertisement columns. i 


Beira (Portuguese East Africa).—The Companhia de Mocam- 
bique invite tenders for laying down the necessary plant for 
lighting and supplying with electricity the town of Beira (Portu- 


guese t Africa), including the monopoly for the working of 
same for a period of 25 years from the date of the signing of the 
contract. Full particulars with regard to terms, etc., may be 


obtained ab the offices of the Company, 12, Austinfriars, London, 
45, Rua do Alecrim, Lisbon, and 7, Rue Lafayette, Paris, 


Urord.— The Urban District Council invite tenders for the 
supply and erection of water-tube boilers, with fittings, econo - 
miser, feed pumpe, etc; pipework, etc., in engine and boiler’ 
house ; two 200-kw. and one 100-kw. steam dynamos and motor 
boosters (vertical enclosed high-speed engines); storage batteries; 
main switchboard and connections ; overhead 15-ton engine-room 
travelling crane ; underground mains, conduits, and work for 

rivate and public lighting ; arc lamps and posts; and station 
ighting. Tenders by Jan, 20, Full particulars in our advértise- 
mend columns. j 

Melbourne (Victoria), —The Corporation invite tenders for the 
supply and delivery of the necessary planb, and the superin- 
tendence of its erection, and of the carrying oub of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (1) boilers (dry- back or water-tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster 
and switchboard ; (3) feeders, mains, and arc light leads, with all 
bitumen or insulating material; (4) accumulators. Specifica- 
tions, etc., can be obtained from the Agent-General for Victoria, 
15, Victoria-streeb, Westminster, London, S.W., on and after the 
28th instant, on payment of £1. ls. for each specification, to be 
returned on receipt by the Corporation of a bona fide tender. 
The specifications and ap ly may be seen at (but nob obtained 
from) the office of Dr. Alex. B W. Kennedy, 17, Victoria-street, 
Westminster, London, S. W. Tenders by March 1, 
ticulars appear in our advertising columns. 


RESULTS OF TENDERS: 


Hammersmith.—The Vestry have accepted the tender of Mr, 
T. L. Hellyar, King-street, Hammersmith, for wiring and installing 
B stables and depéb in Fulham Palaoe · road for electric 

ighb. 

Geays.—The Grays Thurrock Urban District Council have 
accepted the tender of Mosers, Meldrum Bros., Manchester. ab 


Fall par- 
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£1,936, for the construction of a refuse destructor in connection 
with their proposed electricity works. 

Halifazx.—The Council have 8 the following tenders: 
Isaac Storey and Sons, Manchester, for the supply of three con- 
densers and the necessary pumps for the electricity works, ab a 
total cost of £2,025 ; Callender and Co., London, for the supply of 
5,000 yards of lin. square section cable, ab £3,500. 

Hull. — The Tramway Sub-Committee have accepted the 
following tenders: Messrs. Siemens Bros. and Co., for additions 
to the switchboard required for the motor pumps at the power 
station £28, for the electrical equipment of the Holderness 
car shed and the line leading thereto £136, and for the electrical 
equipment of the connecting line between Saville-streeb and 
St. John- street, £132. 10s.; the Westinghouse Company, the 
fitting of the sprinkling cars as snow-ploughs, this necessitating 
an additional motor and head lights on each car, amounting to 
£138. 10s. per car. 


BUSINESS NOTES. 


TRACTION. 


Leeds. The service of electric cars between Headingley and 
Chapeltown was inaugurated on Wednesday. 

Bonhill.—The G w District Tramway Company intend 
applying for powers to lay a line of tramways in the district. 

Manchester.—Mr. J. M. M’Elroy, now secretary to the Tram- 
ways Committee, has been appointed general manager of the 
tramways. 

Kidderminster.—The application of the British Electric Trac- 
tion Company asking the Council to approve of the proposed 
tramway to Bewdley, has been agreed to. 

i Sette 15 meeting of 1 Mie 5 on the 
st inst., a resolution was unanimously passed pledging support to 
the propoeed light railway from Newry to Tynan. 

Couthport.— Plans and sections of the proposed Southport and 
Lytham’ tramroad, together with the surveyor’s report thereon, 
have been approved by the Fylde Rural District Council. 

Hertferdshire.—The Middlesex County Council have resolved 
to oppose the county of Hertford light railways provisional 
order with a view to the protection of the county intereste. 

Bradford.—The traffic receipte for the week ended Dec. 31 were 
£353, being, as compared with the corresponding week in 1898, 
of £291, an increase of £62. The total receipts for 1899 were 


_ Cambridge.— A town’s meeting has rejected, by a large 
majority, the proposal of the Town Council to promote a Bill in 
‘Parliament to acquire the local tramways and waterworks com- 
pany. A poll has been demanded. 

Levenshulme.—The Manchester Corporation Tramways Bill, to 
enable the Corporation to construct additional tramways both 
within and beyond the city, has been deferred to the Parliamentary 
Committee of the Urban District Council. 


Illogan.— The Parish Council have decided to consent to the 
application for a provisional order by the Urban Electric Supply 
Company, Limited, to the Board of Trade of a tramway to be 
constructed between Camborne and Redruth. 
` Linooln.—At a meeting of the City Council on Wednesday the 
resolution to promote a Bill in the next session of Parliament to 
confer further powers on the Corporation with respect to tramways, 


and to authorise the borrowing of money for electric tramways, 


was confirmed. , 

TLeamington.— The proposal of the Leamington and Warwick 
Tramways Company to extend their line in the direction of 
‘Whitnash by the overhead electric system was discussed on 
Wedneeday by the Parish Council. After discussion it was decided 
not to oppose the scheme. 
` Liverpool.—The traffic receipte of the Corporation tramways 
for the week ended Dec. 23 were £7,213, as compared with £6.671 
in the corresponding week of 1898, being an increase of £542. 
The total receipte were £351,154, as compared with £309,680 in 
1898, showing an increase of £41,474 for the year. 

South Lancashire.—The combined applications of several 
tramway companies who intend, with the consent of nearly 30 local 
authorities, bo construct about 120 miles of electrical tramways, 
will practically cover the whole of South Lancashire. The cost 
of construction and equipment will be about 14 million sterling. 


Malifax.—The Tramways Committee have been authorised. to 
purchase two single-deck cars at a cost not exceeding £400. A 
motion that the construction of a branch tramline to Wheatley be 
included in the list of lines which the committee proposed should 
be next constructed, was defeated ab Wednesday’s meeting of the 
Town Council. 

`- Wuddersfield.—Thirteon applications have been received for the 
post of resident engineer and clerk of the works for the Corpora- 
tion’s steam Sram ways, which are to be converted to electric traction. 
The Tramways Committee have recommended Mr. H. N. Thomas, 
of Douglas, superintendent engineer to the Iele of Man Tramways 
Company, ab a salary of £300 a year. 

Aberdeen.—A notice from the Town Council of application to 
be made to Parliament for an Act authorising the construction of 
new tramways affecting, inter alia, the Bridge of Don and the 
Elion-road, have been remitted to the Road Sub- Committee. The 


only drawback to the scheme, so far as the Ellon-road is concerned, 
appears bo be the narrowness of the road. 


Aston.—Ab the last meets of the Urban District Council, the 
romotion of the Bill to enable the Council to work the tramways 
onging to the Birmingham and Aston and Birmingham City 
Tramway Companies, snd to construct such other tramways within 
the district as may be desirable, was agreed to. 


Glasgew.—Mr. John Young, the general of the 
tramways, has reported, with reference to the pro extension 
along dra- that in view of the conversion of the 
main routes now proceeding, and to be finished before the opening 
of the exhibition in 1901, ib is impracticable to undertake the 
Alexandra Park extensions at the present time. 


Sunderlan4.—The Sunderland tramways have ceased to be 
controlled by the local tramway company, the Town Council 
having taken possession on Jan. 1. e purchase price wae 
£35,000. Io is expected that the electric cars will be started in 
June. The old servantes of the company have been retained oa 
the same terms, Mr. Morrison continuing to act as traffic manager. 


Tipten.—Ab a recent meeting of the District Council the 
Tramway Committee reported negotiations with the Midland 
Electric Supply Corporation and with the British Electric Traction 
Company, and recommended that the Council take the necessary 
ateps to promote a Bill in Parliament to empower the Council to 
acquire the tramways and work them. e resolution was 
adopted. 

Mansfield.—At a special meeting of the Town Council on the 
3rd inst., a report of the Council in committee as to the applica- 
tion of a syndicate for an order under the Light Railways Act was 
discussed. The committee recommended that the draft objections 
to the syndicate’s scheme should be accepted and forwarded to 
the solicitors of the promoters. The report was confirmed. The 
Council have arranged to meet the representatives of the syndicate 
on the 10th inat. 

Withingteoa.—The District Council, in their proposed Bin, seek 
powers to construct several short tramways for the purpose of 
forming junctions with their existing system. It also provides 
for 14 sections of street widenings, and the construction of a foot- 
bridge across the River Mersey, connecting Ford-lane on the 


northern and southern sides. The Council ask for powers to 


borrow £106,114 for the construction of the tramways, £12,000 
for tramway purposes, £42,454 for street improvements, and such 
a sum as may be requisite for passing the Bill through Parliament, 

Bournemeuth.—The Town Council have sealed their applica- 
tion to the Board of Trade for the 55 tramway order. 
With to the Christchurch, urnemouth, and Wiaton 
tramways, and the intention of the Poole and District Electric 
Traction Company, Limited, to apply to Parliament for an Acb 
to empower them to construct tramways, the town clerk has been 
instructed to reply that the Council dissent from the undertaking. 
At the same time a letter from the company, suggesting that the 
matter be arranged, has been referred to the General Purposes 
Committee. . 

Cardiff.—At Tuesday’s meeting of the Parliamentary Com- 
mittee it was decided to oppose the Rhondda Light Railway Bill. 
The committee also decided to ask the Parliamentary Committee 
of the Glamorgan County Council to meet them for a friendly 
conference upon the Penarth-road question, the proposed Great 
Western Railway bridge at Ely, electric lighting proposals, and 
other matters affecting the borough extension. A meeting will 
be held at Penarth next Monday for the purpose of raising opposi- 
tion to the proposal to include Penarth in the Cardiff scheme, 
The committee have also decided to oppose the South Wales 
Electrical Power Distribution Company’s Bill. 

Hendon.—Ab the meeting of the Rural District Council last 
week the following resolution passed by the Harrow Weald 
ratepayers was read : ‘‘ That this parish meeting of residents in 
Harrow Weald earnestly protest against the light railway pro- 
posals of the Middlesex Council from Wealdstone to Stanmore, 
through Harrow Weald, as contrary to the spirit of the Act, 
unnecessary, and likely to spoil the residential character of this 
rural district.” A similar resolution had been forwarded by the 
Stanmore Parish Council, and the Chairman said that those resolu- 
tions would be used by the Council at their next meeting, when 
Sir Richard Nicholson would be in attendance. 

South Staffordshire.—The Bill which has been deposited on 
behalf of the South Staffordshire Tramways Company, and to 
which we have already referred, proposes not only to confirm an 
agreement for the sale to the Corporation of Waleall of all the tram- 
way undertaking belonging to the company within that borough for 
the sum of £18,500, and to reconstruct and adopt other tramways, 
but power is also sought to enable the company to sell to any 
local authority the whole or any portion of the undertak 
within the district of such local authority upon such terms an 
conditions as may be ey upon, provided that no sale shall be 
made unless it be one of the terms that a leave of the undertaking 
purchased shall be granted to the company’s lessees. 

Portsmouth. —Tbe tramways should have been taken over by 
the Corporation on Dec. 31 last. A deadlock, however, has 
occurred on account of the demand of the tramways company 
that the Corporation should take over the hearses, wedding 
coaches, etc., as forming part of their undertaking. The Corpora- 
tion claim that they are only required to take over the parlia- 
mentary undertakings of the company. The question will prob- 
ably have to be fought out in the law courts. Anticipating the 
fatile attempt made y the mayor and town clerk ab midnight on 
Sunday, the Town Council recorded the following regolatigns ; 


* 


—————— 
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(1) That the Tramway Committee be instructed to refuse to 
and hearses belonging to the 
d used in connection 


reap over the 5 ders i las 
ramway com an e depots an 
with ibam. but thet 


report to the Council.” 


Hammersmith.— At the meeting of the Hammersmith eset 


on Wednesday, a letter from the County Council was read, wit 
a resolution 


decide to take in regard to the proposal 
amendment of their Act of last year relating to the 
an underground system of electrical traction on their 


the sanction are that the trolley wires be not attached to 


electric lighting standards ; that the company furnish the Vestry 
with detailed drawings of the inspection chambers and boxes to 
2 3 in the carriage ways or footways; and that the! Bristol” 


for the side and centre traction 


and Lighting Committee. 
Blackburn.—The tramwa 
Dec. 22 show, according to 


74,096 passengers, as compared with 50,275 in the corres 
week in 1809. an advance for the past seven days o 


which, com 


of £60. 188. 64d. A comparison of 


Se. 5d. 
56,529 


compared wi 
1896, and £221. 23. 2d., the increase being £26. lls. A com 


of the returns for the 356 days’ running shows that in 1898 
£11,208. 98. 2d. was obtained, and in 1899 £13,004. 10s. 14d., or an 


increase for the current year of £1,386. Os. 114d. 


Light Rallways.—In the list issued by the Light Railway 
On 30 of these 
projected light railways ib is proposed to use electricity as the 
motive power, and on 11 of them steam; of the remaining two, 
one is to be ran by mechanical power, and the other by either 
The total length is 4414 miles, made up 
miles; steam or 
ix are being 8 
imited 


missioners 43 applications are enumerated. 


steam or electric power. 
as follows: electric, 2424 miles; steam, 141 
electric, 393 miles; mechanical, 18 miles. 

the Britieh Electric Traction Company, Li 


moted by 
(31, miles), four by the Hertford Cognty Council and the 
Metropolitan Tramways and Omnibus 7 ea Limited (204 
uncil (153 milee). 
nque Ports, an electric 
71 miles long. We annex the following 
figures from the Railway News, showing details of the applications 
made since the Light Railways Act, 1896, came into force: total 
applications, 258; total mileage, 2, 646; steam, number 123; 
steam, 1,5984 miles; electric, number 129; electric, 1,0084 miles; 
hydraulic, etc., number four; bydraulic, etc., 394 miles; gauge 
4{b. 8tio., number 171; ditto, 1,8814 miles; gauge 4ft., number 
five ; ditto, 653 miles; gauge 3ft. 6in., number 69; ditto, 5732 


miles), and four by the London Count 
The longest of these 5 lines is the 
railway which is to be 


miles; other gauges, number 12; ditto, 1264 miles. 


Somerset.—At Tuesday's meeting of the County Council the 


following reports were received on the various railway and 


tramway schemes. The General Purposes 


the deposit of plans in reference to the following projects: Light 


railway from Bridgwater to Storgursey—In regard to this scheme, 
the committee recommended that notice of opposi on be given 
and not withdrawn until the Council were satisfied that the main 
reads would not be injuriously affected. 
various parts of Bath and neighbourhood— 
recommended that, as this application was on.the same lines 
as last year, the clerk be instructed to oppose. Taunton 
tramways—The committee recommended that this scheme be 
not opposed, provided the promoters undertook to satisfy the 
requirements seb out in the report of the county surveyor. 
Weeton-super-Mare tramways—The. committee recommended that 
ndtice of opposition be given to this scheme, but that the same 
be withdrawn provided that the requiremente of the county sur- 
veyor were complied with. With the exception of the first named 
the recommendations were agreed to. In the case of the Bridg- 
water-to-Stogureey Railway opposition was withdrawn, provided 
terms contained in the letter of the promoters’ solicitors were 
embodied in the provisional order of the Board of Trade. The 
committee were satisfied that the roads would not be injuriously 
affected. 
Middlesex.—The foilowing is an extract from the county 
engineer’s report on the Ealing tramways order: ‘‘ The District 
Counci of Zaag give notice of their intention to apply to th 
Board of Trade for i 


e 
authority to lay down, work, and- a 


the company be informed that the Corporation 
require the tramway undertaking to be handed over on Deo. 31.” 
(2) That in the event of the tramway company refusing to hand 
over their tramway undertaking, the committes be instructed to 


by the Council sanctioning ‘the plans submitted 
by the London United Tramways Company for the overhead or 
e system of electrical traction on the company’s lines in 
Uxbridge-road and Goldbawk- road. The sanction, however, was 
given without prejadice to any action which the Council might 
of the company for the 
uipment for 
es between 


Young’s-corner and the Broadway. The conditions 3 


ts be used, bub the 


cut-out circuits be of such length as shall be approved by the 
Council’s chief engineer. The matter was referred to the Electricity 


statistics for the week ending 
e Blackburn Weekly Standard, that 
there were carried on the various sections during that period 
nding 
238,828 
pesecgers: The loss on weekly tickets wus 7s., so that the total 
acreage is 23,821. The amount collected reached £349. 6a. 9d., 
i with the £288. 88. 24d. obtained last year, 
gives an increase for the week in question of £61. 12s. 64d., 
or a total advance, deducting 14s. loss on weekly tickete, 
the returns for the 
356 days’ running in each year up to and including Dec. 22 
shows that the amount collected in 1897 was £15,660. lls. 641., 
in 1898 £16,207. 19s. 8d., in 1899 £20,582. 5a. ld. Thus the 
increase over 1897 is £4,921. 138. 6i4d., and over 1898 £4,284. 
On the Darwen section there were carried last week 
re, the receipts amounted to £247. 138. 2d., as 
32 356 passengers in the corresponding week of 


Committee reported 


ight railways to 
e committee 


extending the electric lighting of the city, deteils 
ih another colui, 8 z 


double line of tramways along the whole length of the Uxbri 
main road within their district. It will be remembered that 
London United Tramways Company recently ted an order 
which included this } , bub this was not allowed by the Light 
made f Commissioners, owing, I believe, to the ing opposi- 
tion. Lives are at present authorised up to the boundaries of the 
district with Hanwell and Acton. The line is proposed to be 
double along ite whole length, but for some reason not altogether 
clear portions of it are to worked as single lines. The whole 
of this scheme is upon the county main road, except Tramway 
No. 2 single line from the main road to the depot. In 
view of the fact that the Council has resolved to become 
the light railway authority in the county, and is already 
promoting the committee think it will be 2 
undesirable that district cuuncils or private spay cone 

obtain powers for the censtruction of tramways or light railways 
along the main arteries in the county, and so interfere with any 
comprehensive schemes arranged by Council for light railway 
communication. The County Council, of course, desires so far as 
possible to further the wishes of district councils, and not to 
oppose, unless id is absolutely necessary, any scheme which they 
may promote as regards their respective districte. Considering 
that the ae oe iteelf are ar with the light railway 


joint com- 
ways, and 
VCC ar matters 
affecting the interests of the county and its districts with 1 * 
to the proposed agreement and schemes connected with the b 
railway enterprise in Middlesex. 

Hull —The Tramways Committee of the operation have 
resolved to recommend the Council to continue the running of 
the steam · cars on the Hedon-road until the Corporation are in a 
position to reconstruct the tramways. The Chairman hopes 
they will be in a position to begin to reconstruct the road in the 
early summer. The Fasern Morning News publishes the following 
review of the first six months’ work of the city electric tramways ; 
A survey of the brief period of six months which have elapsed 
since the firet electric car in Hull commenced ite historic journey 
from St. John-street reveals a great many things on which the city 
and the Tramways Committee are entitled to ulation. There 
will be very few, for instance, in the face of the figures we are 
about bo b, who will dare to take up an attitude of opposi- 
tion to the system on the und of finance. The service was 
inaugurated on July 5, and from that date to Dec. 30 4,086,876 
passengers were carried, the receipts being £17,028. 12s. 2d. 
Deducting the first four days to July 8 ioclusive—which cannot 
be said* to represent a full week—and dividing, therefore, by 
25 weeks, an average is obtained of 160,804 passengers carried and 
£670 taken per week, or 22,972 passengers and £95. 14s. 3d. 
respectively per day. The highest weekly recei were 
returned from Oct. 8 to 14, during which Hull Fair drew 
thousands of people within its limite, and in enormously 
the traffic on the Anlaby-road. During that week 328 612 
patronised the trams, and £1 348. 7s. 8d. was taken in fares. The 
next highest total was attained during the Yorkshire Show week 
(July 16 to 27), when 204,917 passengers were carried and the 
receipts were £853. 16s. 5d. Ib will be observed that on both these 
occasions there were special causes for the magnitude of the 
figures. The highest receipte during any ordinary week were 
from Dec. 17 to 23, when 170,414 passengers and £710. Is. 2d. in 
receipts were reported. Christmas week was higher, but, includin 
as it does Bank Holiday, and considering ite other pointe o 
significance, one can hardly regard it as an ‘ordinary week.’ 
The highest totals for any one day were 72,500: ngers 
and £302. ls., 2d. respectively, on Oct. 11 (Hull Fair Day). 
Then comes 52,780 passengers and £219. 18e. 4d. on July 29 
(the second day of the Yorkshire Agricultural Show), and 41,354 
passengers and £172. 6e. 2d. on August Bank Holiday. 
higheet total for any ordi day was reached on Dec. 23, when 
39.670 passengers were ca and £165. 5s. 10d. taken in fares, 
Those figures, of course, simply represent six months’ working. 
It can be assumed, therefore, that in a year on two routes 8 000,000 
8 will be carried, and something like £34,000 taken. 

bere are four routes yet to open out, and when the whole system 

therefore, on a rougu estimate be 

year, and annual receipts amounting to 

statement for the contem- 
mmittee.“ 


is in working order there 
24 000,000 passengers 
£102,000. That should be a comforti 
plation of the chairman of the Finance 


` 


LIGHTING AND GENERAL, 


Derby.—The Electric Lighting Committee have decided to leb 
out motors on hire. 

Poplar. —The District Board have decided to oppose by petition 
the Charing Cross and Strand Electricity Supply Bill. 

Terquay.—The transformer sub-station under the Strand band- 
stand is to be constructed larger than originally pro l 

Inveraess.—The amended scheme of Mr. Craven is estimated 
to cost £25,000, and it has been decided to proceed on the same. 

Eastbourne.—Application is to be made to the Postmaster- 
General to make the present post office in Grove-road a telegraph 


office. 
Electric Construction Co.—The transfer books for the 4 per 
cent. perpetual first mortgage debenture stock will be closed from 


lsb to 13th prox. 
Dublin.—The scheme for 
which appear 


Corporation have adopted a 
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Nerth Bevon.—It is stated that the National Telephone 
Company have arranged for an immediate extension of the trunk 
system to North Devon, i 

Sutton Coldfield. —The Post Office authorities have intimated 
to the Town Counoil their inability to undertake the establishmen 
of a telephone service in Sutton Coldfield. 

Greeneok.—The Public Works Loan Commissioners have agreed 
to the application of the electricity department of the Greenock 
Police Board for a loan of £50,000 at 3 per cent. 

Appeintments Vacant.— Elsewhere will be found particulars 
referring to vacancies for electrical assistante, a works manager, a 
meter inspector, a traffic superintendent, travellers eto. 

Gevan,—The First Ward Committee have decided to send a 
memorial to the Commissioners asking them to take steps to have 
the closes and stairs in the burgh lighted with electricity. 


Manchester.—The City Council on Wednesday decided to refer 
the application of the Mutual Telephone Company to the com- 
mittee which is considering the municipalisation of the telephones. 

Hull. —The Sculcoates Guardians have approved the minutes of 
the Engineering Sub-Committee, suggesting certain improvements 
in connection with the scheme for providiag electric lighting instal- 
lation ab the workhouse, l 

St. Annes.—The Electric Lighting Committee have received 
the Roard of Trade’s formal consent to the system of supply to 
be adopted. Tenders have been invited for mains, arc lamps, and 
incandescent atreat lamps, 

Whitechapel.— The District Board have sealed a contract with 
Mr. W. Griffiths for the construction of a portion of the new 
electricity supply station at Osborn street. The parish church is 
to be lighted by electricity. 

Went Bremwich.—-A previous resolution of the Council for the 
88 of a Bill in Parliament to confer power upon the 

poration with respect to tramways, olectrio lighting, and 
other undertakings was confirmed on Wedneeday. 

Saal. The scarcity of coal is making itself known in the 
various electricity stations in London and elsewhere. We under- 
stand that Shoreditch Vestry, among others, cannot obtain any 
coal under their existing contract, and have decided to advertise 
for a supply for the next three months. : 

 Islingten.— With regard to the various electric lighting loans to 
this parish, the following resolution will come before the Vestry at 
5 to-day: That in future no contract be entered into for 

rks proposed to be paid for out of loans until the consent of the 
sanctioning authority has been obtained.” 

Gateshead.—At Wednesday’s meeting of the Town Council 
complaints were made with regard to the ineufficient lighting 
supplied to the streets of the town by the Newcastle and Gates- 
head Gas Company, and it was decided that the Town Improve- 
ment Committee take the matter in hand ab their next meeting. 

Brighouse.—The Corporation have decided to approve of a large 
scheme for dealing with the refuse in the borough by means of a 
destructor, the heat from which is to be used in the generation of 
electricity. The project is one that will involve a large capital 
outlay, but it is believed that it can be made profitable to the 
Corporation. E 

St. Marylebone. — At a Vestry meeting held yesterday (Thursday) 
the Parliamentary Committee presented a report reeommending thab 
the Vestry of St. Marylebone should protest in the strongest 
possible manner to the Board of Trade that the Metropolitan 
Electric Supply Company have failed utterly to supply an efficient 
light in the Vestry’s area, and to state that continual and repeated 
complaints are being received by the Vestry daily. 

New York.—The New York correspondent of the Yurkshire Post 
telegraphs on Wednesday as follows: The Consolidated Gaslight 
Company announeed to-day that ib had absorbed the New York 
Electric Lighting and Heating Company. This will make the 
Consolidated the most powerful illuminating company in New 
York, and will put it in a position to make a strenuoua attempt to 
unite all the gas and electric light companies in the city.” 


Steck Exehange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 

ant a quotation to St. James’s and Pall Mall Electric Light 
Company. Limited (further issue of 8,020 shares of £5 each fully 
paid, Nos. 52,081 to 60,100), and to allow to be quoted. in the 
official list Western Telegraph Company. Limited (further issue of 
565 shares of £10 each fully paid, Nos. 205,894 to 206,558). 


Boller Seatings.—We have received from Mr. W. Stokes, of 
Queen’s-road, Reading, his list of special fireclay blocks, covers, 
and special work for boi These are the outcome of long 
experience in the work, and the arrangemente made for lockin 
the various blocks and covers to the brickwork seem to be excead: 
ingly serviceable. Chimney and five linings, also with the inter- 
locking joints, are also listed, and can be supplied to meet special 
requirements. l 

Calendars. — The Rugby Portland Cement Company’s calendar 
for 1900 is illustrated with fancy pictures of life in the various 
pre-human geological formations, which are contrasted with some 
views of the company’s works in 1899. The calendar part proper 
is large and serviceable.—Mesars. Shand, Mason, and Co., makers 
of steam fire-engines, Upper Ground-street, Blackfriars, London, 
S.E.. have issued what they call a fire brigade wall calendar 
for the year 1900, in which prominence is given to a record of 
historical fires, with the damage done, etc. 
the Cripplegate site after the fire occupiés part of the sheet, and 
18 corners are occupied by types of the engines manufactured by 

o firm, : . 


A telling picture of 
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Salferé.—The following letter has been received by the Town 
Coaneil from the Postmaster - General: With reference to the 
resolution of the Council of the berough of Salford in favour af 
the application of the Mutus! Telephone Company, Limited, for a 
license to carry om a telephone exchange business, I am directed 
to inform you that a license, terminating in 1911, to transact such 
business in the borough of Salford and in the urban districts of 
Moes Side, Wilmslow, Stretford, Audenshaw, Gorton, Altrincham, 
5 5 and Pendlebury was granted to the company on 
the b.“ 


Grantham.—Tbo Town Council on Wednesday adopted a repon 
of the Electric Lighting Committee recommending the Counoil to 
consent to the provisional order submitted to the Board of Trade 
by the Urban Electric Supply Company, Limited, provided the: 
company entered into an agreement with the Council by which 
they will not be allowed to make a charge exceeding: for street- 
lighting or other public pu 7d. per unit for the firet hour, 
2d. per unit after the first hour; for motor power, 4d. per unit for 
the first hour, and Id. per anit after the first hour. Farther, the 
company will have to adopt a system of free wiring to be 
approved by the Council, and the site of the installation station 
will also have to receive the approval of the Council. 


Cable Rates te West Africa.—At the last meeting of the com- 
mittee of the African Trade Section of the Liverpool Chamber of 
Commerce the Chairman called attention to the prohibitive rates 
charged for cabling to and from West Africa, and pointed out 
that a substantial reduction in the rates in question would be 
followed by a large increase in the traffic. It was resolved that 
the committee should make a representation to the cable com- 
panies interested, and ask that the rates word be reduced by 
one-half; and that, for that end, they should, as on a previous 
occasion, undertake to make arrangements for guaranteeing these 
companies in return a revenue equal in amount to that received 
by the companies in 1899 from the interests concerned.— Financial 

imes. 


Persenal.— We congratulate Mr. C. P. Sparks on his appoint- 
ment as chief engineer to the County of London and Brush 
Provincial Electric Lighting Company, Limited, and note that he 
has also been appointed consulting engineer to the Richmond 
(Sarrey) Electric Light and Power Company, Limited.— On the 
occasion of the transference of Mr. Leigh Robinson to Prof. 
Robinson’s staff, the King’s Lynn Electricity Committee recorded 
their high appreciation of the valuable services rendered by him in 
connection with the installation of the electric light in the town.— 
Mr. J. Moss.. of Derby, has been appointed borough electrical 
engineer at Eccles. Mr. H. N. Thomas has been recommended 
by the committee, out of 13 applicants, as resident engineer and 
clerk of works for the proposed electrical tramways. 


' Grays.—At the last meeting of the Urban District Council. a 
letter was read from the Government Board with reference 
to the report by Colonel Durnford on the application of the 
Council for a loan of £13,000. The Board required to be furnished 
with further and more detailed evidence to show that there was 
such a demand as justified the Distric) Council in constructing 
the proposed lighting works, and with calculations showing hew 
the estimated results were arrived ab. In the meantime, in view 
of the fact that the Council were required to complete the purchase 
of the land by Christmas, and they pro to erect a dust 
destractor on part of it, the Board had decided to sanction a loan 
of £6,000 for the purchase of the land as required for purposes of 
a dust destructor, and such sanction was forwarded. Mr. Preece 
has been asked to take the matter in hand. 


Tyneside Pewer Scheme.—The Bill of the Tyneside Electric 
Power Company seeks power for the pornos of supplying elec- 
tricity within an area comprising the city of Newcastle, 
boroughs of Tynemouth, South Shields, and Jarrow, the urban 
districts of Willington Quay, Gosforth, Wallsend, Walker, New- 
burn, Benwell and Fenham, and Westslade, Blaydon, Whickham, 
Felling, Hebburn, and Ryton, and the rural districts of Tyne- 
mouth and South Shields. There is a clause in the Bill excluding 
a general supply of electricity within the city of Newcastle-on- 
Tyne, and another stipulating that the powers granted to the 
company shall not confer upon them the exclusive right to supply 
electrical energy within the area of supply, nor hinder or restrict 
any other body from supplying or increasing their present supply 
of energy within that area. It is intended to erect three generating 
stations, at Wallsend, Hebburn, and Whickham respectively. The 
capital is £500,000. 

Yorkshire Bills.—The Huddersfield Corporation Tramways 
Bill proposes to authorise the adaptation of the existing Corpora- 
tion tramways for electrical power, and to construct additional 
tramways in the borough and io Brighouse, Mirfield, Marsden, 
Slaithwaite, Linthwaite, Lepton, Kirkbarton, Honley. Thurston- 
land, New Mill, Netherthong, Holmfirth, Fixby, Clifton, and 
Hartshead, the Corporation being empowered to purchase or take 
on lease tramways without the borough. The Bill seeks to raise 
£261 203 for the construction of tramways, and £138,147 for 
general tramway purposes, and the total length of new lines to be 
authorised is about 23 miles.—The Morley Corporation Bill makes 
further provision in regard to the electrical uudertaking.— The 
Scarborough Corporation Bill, among other matters, aska for 
power to borrow £32,000 for tramways, and such sum as may be 
required for the purchase of the undertaking of the Scarborough 
Electric Supply Company. —The Halifax Corporation seek power 
to conetruct additiunal tramways, and to borrow £326, for 
tramway purposes and £100,000 for the purposes of the electric 
lighting undertaking. | 
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Malton.—The Urban Council have sealed the drafd agreement 
under which the Northern Counties Electric Supply pre are 
seeking to obtain a provisional order from the Board of fido to 
supply electricity within the district. 

Partnership.—Mr. Bernard P. Scattergood, late head of the 
electrical testing department of Messrs. John Fowler and Co., 
of Leeds, and Mr. Claude Johnaon, jan., late of Messrs, Johnson 
and Phillips, Charlton, S E., have entered into partnership as 
electrical engineers. Their offices are ab Westtinster-buildings, 
East-parade, Leeds. l 

Dornoch Light Railway.—The Government granb in aid of the 
construction of the line between the Mound and Dornoch has been 
increased from £9,000 to £14,000, which is one-half the estimated 
cost. The offers for construction will probably come before the 
directors this week, and the work is expected to be proceeded with 
almost immediately. : 

Uawin's Chap-Book, 1899-1960.—This year's chap-book, pub- 
lished by T. Fisher Unwin, London (ls.), is well got up and 
beautifully illustrated, and contains, as usual, extraste from the 
best books published by the firm during the past 12 months—just 
enough to whet your appetite—and biographical and anecdotal 
sketches of their authors. 


Deuglas.—At a special meeting of the Town Council last week 
a proposal was made to purchase a site containing half an acre 
almost adjoining the gas company’s works for the erection of 
electrical works to light the public lamps and supply private con- 
sumers. Another site ab Belle Vue was also suggested. The 
matter was adjourned for a month. 

West Ham.—At a recent meeting of the Guardians it was pro- 
posed that an electrophone instrument be obtained and fixed to 
the present telephone connection on approbation for the Board to 
consider the advisability of connecting the same with the infirmary 
and workhouse. The cost would be £10 and 10s. for each room 
supplied. The motion was referred to committee. 

Ganterbury.— At the last meeting of the Council it was stated 
that measures were still under the consideration of the Lighting 
Committee with regard to the better illumination of the streets 
by means of the incandescent lights. They hoped that a remedy 
would be found in the course of a few days. They had been 
waiting for additional cable and plant, which was now being 
delivered, 

Durham.—The Corporation (the undertakers for the purpose of 
the Darham Corporation Electric Lighting Order, 1899) have pub- 
lished the statutory advertisement notifying that with the consent 
of the Board of Trade they propose by to be approved by the 
Board of Trade to transfer their powers, duties, liabilities, and 
works to the County of Durham Electrical Power Distribution 
Company, Limited. 

St. Olave’s.—The application of the London Electric Supply 
Corporation for permission to lay additional mains with inspection 
boxes in Tooley- street, across Queen Elizabeth-street, and the 
Tower Bridge Approach has been granted by the Board of Works, 
subject to the mains being placed at a depth of not leas than 4ft. 
below the surface, and to the company altering them at their own 
cost in case of any public improvement being made. 

Southwark.—The Vestry have decided not to object to the 
London Electric Supply Corporation’s application to lay high- 
tension distributing mains along New Kent-road, Paragon - mews. 
and Searles-road, also to construct surface bexes of the usual 
pattern in positions indicated on the plan submitted, providin 
the works are carried oub to the satisfaction of the surveyor, an 
they have informed the London County Council to this effect. 


Birmingham. — The Corporation on Jan. 1 effected the 
urchase of the undertaking of the Birmingham Electric Supply 
pany. The formal transaction took place at the London and 
Midland Bank’s Birmingham office, when a cheque for £420,000, 
the amount of the purchase price, was handed over by the deputy 
town clerk and the acting city treasurer to the representetives of 
the company. The Corporation will take over the staff and the 
workmen in the 5 employ, and acquire all the rights for 
the manufacture and supply of the electric light hitherto possessed 
by the company. 
Bath.—The Local Government Board have intimated to the 
Corporation that the 0 of Colonel Durnford on the enquiry 
he recently held in Bath been brought before the Board, who 


had san ed a loan of the amount of £25,900 instead of £26,000 
as applied for. In arriving at this amount the Board had deducted 
£1 respect ef the provision of switching, as they considered 


the cost of this should nob come out of the loan. The Board 
also required that no part of the money should be expended on 
incandescent lamps or in salaries. The permission was for a loan 
not exceeding 25 years. 

Henley.—Mr. Wilkinson has reported on the electric lighting, 
and is meeting the Electric Lighting Committee this week to 
discuss the same. Tite probable expenditure will be about 
£14,000, exclusive of the additional work of supplying the con- 
nections with the compressed - air mains, which will bring the total 
just under £20,000. Mr. Hare, the architect, has been instructed 
to accept the lowest tender for the we of the town hall. The 
amount is estimated at £125. A petition from the owners and 
occupiers of houses in Hamilton-avenue, asking for extra lighting, 
has been deferred until such time as the road is taken over. 


Great Malvern.—At a recent meeting of the Urban District 
Council the special committee appointed to consider the question 
of establishing electric lighting in the town advised the Council to 


adopt a scheme YEr Mr. R. Hammond, upon which the 
initial outlay would 290,000. Mr. Hammond anticipated a loss 


‘for the impositjon of penalties. They ask 
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of £200 a year for three years, and a profit in the fourth year of 
£355. which would be increased as the demand for the light grew. 
There was strong opposition to the proposal. After a long dis- 
cussion, it was decided to convene a town’s meeting, in er to 
ascertain the views of the ratepayers with regard to the outlay. 


Accident.—The hitherto clean record of the Glasgow electric 
tramways has at last been broken. The accident does not seem, 
however, to be in any way connected with the electrical apparatus 
on the cars, but mainly through the carelessness of a driver. 
Two cars, one a double-decker and the other a single-decker, left 
the Mitchell-streeb atation for Springburn, the double-deck car 
being in advance. The cas proceeded a certain distance when 
the double-deck car stopped to səb down passengers. There 
seems to have been no effort on the part of the driver of the 
single deck car behind to slecken peed and it dashed with full 
force into the rear end of the double-deck car, with the result that 
a girl was killed and three men injared. This ie the firat death 
which has occarred from accident on the Glasgow car system. 


London Gazette —The first meeting in the estate of W. 
Dalzell, Newcastle-on-Tyne, was held on Dec. 29, 1899, ab 
11.30 a.m., at the office of official receiver, 3, Mosley-street, New 
castlé-on Tyne. The public examination will take place on Jan. II, 
at 1l a. m., at the Court House, Westgate-road, Newcastle · on- 
Tyne. The first meeting in the estate of F. Beville de Foe 
Paynter, Middlesex, will be held on Jan. 10, at 12.30 p. m., ab 24, 
Railway - approach, London Bridge, S.E. The public examination 
will take place on Jan. 30, at 1 p. m., ab the Court House, Burne y- 
street, Green wich.—An adjudication order was made out against 
W. Rowbotham, Teddington, at Kingston Court. Mr. H. C. 
Howard, 17, Coleman- street, E. C., has been appointed trustee. 


Todmorden. — At the last meeting of the Town Council it was 
mentioned that at the last meeting of the Finance Committee it 
had been decided to refer to the Gas Committee the resolution 
adupted by the Council some months ago in reference to the pro- 
posed conetruction of electricity works. At the time when the 
resolution was carried it was understood that the committee 
should consider the advisability of working the tramways by elec- 
tricity as well as supplying it for lighting and other purposes. It 
was now su ted that the Council appoint a special committee to 
deal with the matter. The Mayor ruled that the proposal must 
be considered by the Gas Committee in the first instance, bub that 
that committee might ask the Council to appoint a special com- 
mittee to deal with the subject. 

Chelmsford.—At a meeting of the Town Council held last week, 
the Road and Lighting Committee jointly reported that the town 
clerk having written to the Chelmeford Electric Lighting Com- 
pany, Limited, forwarding them a copy of the surveyor’s report 
in reference to the condition of the roads and footpaths broken up 
by the company in laying new cables and doing other work, had 
received a letter in reply, stating that instructions bad been given 
that in future everything possible was to be done to satisfy the 
surveyor. The Council agreed to receive £272 as due to them from 
the Chelmsford Electric Lighting Company for repairs of roads and 
footpaths. The electric lighting company have also obtained the 
consent ef the Town Council in reference to their application to 
lay water-pipes from their boiler-house at the Arc Works to a well 
on land near Seymour-street. 

Crompton’s Baby Show.—The annual entertainment given by 
Messrs. Crompton and Co. to the vag Ai at the Arc Works, 
Chelmsford, took place last Satarday. The entertainment was a 
complete succees, and the 800 guests were not dull for a moment 
during the five hours the entertainment lasted. A great feature 
of the entertainment was a baby show. The entries consisted of 
one and two years old, 20 entering in the one-year class and rather 
fewer in the two-year claes. After the babies had been inspected 
and the prizes awarded we have it on record that the Mayor com- 
plimented the firm generally on tke production of such a fine 
show, and said it was firms like Meesra. Crompton and Co. which 
had made Chelmsford and similar towns successful. Mr. R. E. B. 
Crompton was unable to be present ab the gathering owing bo 
bale in connection with the Electrical Engineers’ Volunteers 

rpe. Ag 

St. Luke’s.—Ab the last meeting of the Vestry a letter was 
received from the London County Council stating that their 
attention had been called to the fact that the National Telephone 
Company had carried out works in several parte of the Metropolis 
without having first obtained the consent of the Council as 
required by the Telegraphs Act. The Council had for some time 
been endeavouring to come to some arrangement with the Tele- 
phone Company, but hitherto the negotiations had proved abortive. 
Iv the meantime the company had carried out certain worke, and 
the Council were advised that there was no provision in the Act 
to be immediately 
informed by the Vestry when the company commeneed new works 
in the district. It was eventually decided to inform the County 


Council if the Telephone Company commenced any new works in 


the district. 


George Schultz and Co.—We are informed that the partnership 
between Mr. Charles Jennings and Mr. George Schultz, formerly 


Charles Jennings and Co., has been dissolved under date of Jan. 1 


by mutual consent. Mr. Schultz bas purchased Mr. Jennings 's 
share in the goodwill of the business, which will be continued 
under the style of George Schultz and Co. The following 8 
carried on by the late firm will likewise be continued by the new 
firm—viz.: Etablissements Mouchel, Paris and Boisthorel, etc., 
manufacturers in all forms of high-class copper, brass, and alloys 
for electrical and other purposes ; Hawthorn and Co., Leith, N.B., 
iron and steel forgings of every description ; W. Shaw and Co., 
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Mida lebrough; manufacturers of steel castings up to 10 tons— 
speciality, dynamo castings ; Gebr. van der Zypen, Cologne- 
Deutz, sectional steel of all kinde—angles, bars, roand, square, 
and flat, etc. 

Worthing.—The Town Council on Tuesday confirmed a report 
of the Electric Lighting Committee acknowledging the receipt of 
a letter from the Local Government Board with reference to the 
application of the Council for sanction to borrow the sum of 
£36,900 for electric lighting purposes, stating that the Board had 
decided to comply with the application so far as relates to the sum 
of £32 500 required for immediate outlay upon the scheme, such 
sum to be repaid with interest within a period of 25 years from the 
date of the borrowing thereof. The report added that the soki 
neers, Messrs. Burstall and Monkhouse, have been according y 
instructed to prepare the necessary working plans, drawings, an 
specifications, and such other information as may be requisite to 
admit of tenders being invited for the execution of so much of the 
works which form of the scheme adopted by bhe Council as is 
comprised within the stated sum of £32,500. 


Annual Festival.—The employés of Mesers. Lowdon Bros. and 
Co., Dundee, Edinburgh, and Glasgow, held their annual festival 
in the City Assembly Rooms, Dundee, on Friday last. Mr. E.J. B. 
Lowdon, the senior partner, presided, and was supported by 
Messrs. K. Lowdon and G. Balfour, the other members of the 
firm. About 200 sat down to tea, after which the chairman, in an 
address, congratulated the employés on the representative turn- 
oub, and also on the cheerful and succeesful manner in which they 
had got through a very busy year’s work. Mr. G. Balfour said 
that contracte bad been fixed which would keep the employés busy 
fòr a part of the ensuing year, and though nob fully fixed for 
the whole of 1900, the firm were at present in negotiation in con- 
nection with contracts which he had every confidence in announc- 
ing, and whicb would not only keep the whole staff busy, but 
would éntail still further extensions of their already large premises 
in Dundee and eleewhere. 


Rochdale. —There were 64 applications for the position of elec- 
trical engineer and clerk of works in connection with the installa- 
tion of the electric light at the workhouse. The number was 
reduced to four—William Barnes, Manchester ; L. Ellison, More- 
cambe ;. Robert Senior, Dewsbury ; and William Stirzaker, Roch- 
dale. Mr. Senior, who has for six years been in charge of the 
workhouse electric plant at Dewsbury, has been appointed. At 
the last 3 of the Guardians resolutions were passed consent- 
ing v0 the erection of an engine -house, boiler- house, and chimney 
ab the workhouse in connection with the proposed ligbting of the 
workhouse cottage homes and new infi by electricity, to the 
provision of the necessary. machinery and plant for the above 
purpose, and to the borrowing of £9,876 for carrying out the work, 
£1,876 of this to be repaid within 30 years by equal annual instal- 
mente of principal and interest, and the remaining £8,000 to be 
similarly repaid within 15 yeare. 


Wireless Telegraph and Signal Go. — The third ordinary 
paar meses of the Wireless Telegraph and Signal company. 

mited, was held on Friday last at 28, Mark-lane, E.C. The 
report stated that the past year must be considered as another 
year of experiment, but the foundation had now been laid on 
which a sound commercial business might be expected to be built 
up at an early date. After alluding to the experimente which had 
been made, some of which at the last naval manœuvres reached 
70 miles, the report stated that six assistante with apparatus 
sailed under agreement with her Majesty's War Office for South 
Africa. Naturally, the experience of the Company’s assistante, 
under Mr. Bullock, with the Marconi system for the first time in 
the field during active warfare was of ray gread interest. The 
directors recommended that the name of the Company should be 
changed to Marconi's Wireless Telegraph Company, Limited.” 
Major Flood Page, the m ing director, pro that the 
meeting be adjourned till eome day in January or February, 1900, 
to be appointed by the directors, This was agreed to. 


Bristol.—The Town Council on Monday adopted the following 
report of the Electrical Committee on the extension of the 
electrical undertaking : ‘‘ Your committee report that they have 
had uoder their consideration the sum necessary to be expended 
in making provision for the probable iocrease in bhe demand for 
electricity during the next two or three years. Your committee 
find that the following capital expenditure will be required : high 
and low pressure mains, feeders, meters, and connections to con- 
sumers, £60,389 ; foundations, buildings, engine-room plant, and 
boiler plant at Avonbank, £71,397 ; provision of additional plant 
at Temple Back, £12,229—total, £144,015. Your committee are 
of opinion that the sum to be borrowed should consist of : expendi- 
ture on new works as above mentioned, £144,015 ; purchase money 
of property at Temple Back already acquired with the consent of 
the Council, £933 ; cost of obtaining loan, stamp duty on mortgage, 
and incidental expenses, £202—total, £145,150. Your committee 
recommend the Council to authorise them to carry out the fore- 

ing works, and to obtain the sanction of the Local Government 
80 to a loan of £145,150.” 

Aberdeen.—At the last meeting of the Electric Lighting Com- 
mittee a report was submitted concerning the additional demand 


probable to arise in the near future as to electric lighting and 


energy, and after some conversation it was decided to loave con- 
sideration of it over until a future meeting. It was, however, 
agreed to recommend to the Council at their first meeting to 
authorise the erection of an additional engine and dynamo 
complete, with spare armature, suitable for lig ting and traction, 
in of the absolute necessity of what would be required in this 
direction early in the autumn of 1000. The other portions of the 
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report were left over for consideration. Tenders were submitted 
for furnishings for the department for 1900, when the following 
were declared the successful offerers: cast iron work, Messrs. 
Abernethy and Co.; malleable iron, Messrs. Glegg and Thomson; 
brasswork, Messrs. Blaikie and Sons and Messrs. Wm. V. B. 
Cowan; lead, Messre. J. Blaikie and Sons; rope yarn, etc., 
Meesrs. Duthie Bros.; timber, Mesers. Gordon and Co.; 
painter and glazier’s work, Messrs. Geo. Donald and Sons; dry- 
salteries. otc., Messrs. W. Riddell and Co.; fireclay goods, Bonny- 
bridge Fireclay Company; retorte, Mesers. P. and M. Hurl, 
Glasgow ; and carting, Messrs. J. M’Adam and Co. 


Calendars Reoeived.—We have received from the Electrical 
Power Storage Company, Limited, of 4, Great Winchester - street. 
E.C., their blotting and diary for the qar 1900. This is a 
useful article for office use, containing as it does ample space for 
memoranda for each day of the year. In addition to this, postal 
information is given, and also particulars of the numerous kinds 
of batteries and accumulators supplied by the firm. A list of the 
E. P. S. ulating switches and switch s and other instru- 
mente is ales given. On the inside of the cover of the diary is 
aleo found a railway accident insurance coupon, which, on being 
sgoe, entitles the holder to £200 on disablement, and the next- 
of-kin is entitled to £500 if the owner of the coupon be killed on 
the railway.—We have also received from Mesers. Julius Sax and 
Co., Limited, of 119, Coldharbour-lane, S. E., one of their New Year's 
calendars. This firm being old · established manufacturers of 
electric bells, id is very appropriate that the calendar should be in 
the form of one of these instrumente. Messrs. Sax and Co. also 
inform us that, owing to the large and increasing amount of 
Government work which they have in hand, they aro putting 
further machinery in their works. Meesrs. Sax and Co, intimate 
that they will be pleased to forward copies of the calendar to any 
of our readers who might wish to possess them. 


PROVISIONAL PATENTS, 1899. 


Dec. 18. 


25038. Improvements in electric driving mechanism fer 
geared machines generally. Frederick Samuel Carter, 
4, Corporation-street, Manchester. 

25053. Improvements in connecters fer electrical wires or 
cables. Thomas Ridley Sowerbutte, 44, West hill, 
Wandsworth, London. 

25054 An improved method for connecting tubular conduits 
with rectangular casings for electric conducters, 
George Henry Congdon and Frederick McCullum, 47, 
Hitherfield-road, Streatham, London. 

25057. Electric light magnifying bulbs or burners. 
Dixie Deacon, 150, Leadenhall-street, London. 

25072. Electrolytic Frederic de Mare, 70, Chan- 
cery-lane, London. (Complete specification.) 

Dec. 19. 

25164. Improvements in electric igniting devices for lighting 
gas and like lamps. Ernest Schmidt, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion.) 

25177. Improvements in and relating to electrical illuminated 
advertisements. Count Henry Robert de Lambertye- 
Tornielle, 18, Buckingham-street, Strand, London. 

25186. Improvements in apparatus employed in wireless 
telegraphy. Guglielmo Marconi and the Wireless Tele- 

17 and Signal Company, Limited, 24, Southampton - 
bui dings, Chancery-lane, London. 

25200. Improvements in electricity meters. William Henry 
Johnson, 46, Lincoln’s-inn-fields, London. 

Dec. 20. 

25216. Improvements in electric cable conduits. George 
Edward Heyl-Dia, 55, Market-street, Manchester. 

25254. Improvements in the construction of reflectors or 
shades for electric or other lights. Oliver Holt, 8, 
Quality-court, Chancery-lane, London. 

25374. Process for clearing the bulbs of electric incandescent 
lamps. Oliver Imray, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. (Johann Lux, 
Austria. ) 

25375. Improvements in or relating to clock-controlled 
electric switches, Ernest Webster, 46, Lincoln’s-inn- 

_ fields, London. 

25281. Imprevements in or rolating to electrical traction 
particularly applicable for tramways and railways. 
Howard Lane, 11, Burlington-chambers, New-streep, 
Birmingham. | 

25282. Improvements in earthing devices and safety fuses for 
electrical circuits. Louis John Steele, 11, Burlington- 
chambers, New-street, Birmingham. 

25295. Improvements in electrical resistance measuring 
instruments. John Ambrose Fleming, 36, Chanocery- 
lane, London. (Complete specification.) 


Dec, 21. 


25348. Improvements in or connected with incandescent 
electric lamps. George Davis, 38, Margravine-gardens, 
West Kensington, London. 


Octavius 
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28346. Improvements in perforators for use in connection 
with automatic telegraph transmitters. Anthon 
Stephen Frampton and Muirhead and Co., 323, Hi 4 
Holborn, London. 

25347. 4 new or improved method of measuring the differ- 
ence of electrio pressure between points of a circuit 
which may be distant from the observer and 
apparatus therefor. Michael Birt Field, 1, Handen- 

road, Lee, Kent. ö 

25350. Improvements in olectrio incandescent lamps. Victor 
Scholz, 45, Southampton - buildings, Chancery - lane, 

ma A London. l 

£6853, Improvements in liquid resistances for electrical 
Cireuits. Ernest Francis Moy, Percy Henry Bastie, 
and Ernest F. Moy, Limited, 37, Essex-street, Strand‘ 
London. l 

35362. Improved methed of telegraphing on tolephone lines 


and tele s recorders for use in connection 
therewith, William Phillips Thompson, 322, High 
Holborn, London. (Alf. Sinding-Larsen, Norway.) 


(Complete specification.) 

25366. Improvements in electric incandescent lamp fittings or 
fasteners. Serge Berditachewsky Apostoloff, 53, Chan- 
cery-lane, London. 


Dec. 22, 


25391, Improvements in electrical measuring instruments. 
George Keith Buller Elphinstone and Arthur Cecil 
Heap, Century Works, Lewisham, London. 


25996, Electric trackway train. Arthur St. Vincent Burnaby, 
67, The Drive, Hove, Brighton, Suasex. 


25403. An improved olectric low-water alarm for steam 
generators. Stephen Martin Mathews, 28, New Bridge- 
street, London. (Complete specification. ) 


25407. Improvements in holders for electric incandescent 
lamps. John Pullar Phibbs, 15, King’s-equare, Bristol. 


25413. Improved means tor insulating electric conductors. 
Walter William Colley, 37, Cursitor-street, Chancery- 
lane, London. 


25415. Improvements in and relating to perforators for use 
in connection with autematic telegraph trans- 
mitters. George Draper, Kenwrick Cecil Cox, and 
John Jeffrey, 323, High Holborn, London. 


25417. Improvements in and relating to clectromagnets. 
Leon Jules Delaveau, 70, Chancery-lane, London. 


25420. Improvements in alternating-current inductor motors. 
Benjamin Garver Lamme, 322, High Holborn, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 103, 

May 24, 1899, being date of application in United 
States. ) 

254231, Improvements in alternating-current generators. Ben- 
jamin Garver Lamme, 322, High Holborn, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 103, 
May 24, 1899, being date of application in United 
States. ) 

25422. Improvements in systems of electrical distribution 
and circuit breakers for use therein. Lewis Buckley 
Stillwell, 322, High Holborn, London. (Date applied 
for under Patents, etc., Act, 1883, Sec. 103, May 2, 
1899, being date of application in United States.) 

25423. Improvements in electrical resistances. Julien Dulait 

ö and Otto Garbe, 322, High Holborn, London. 

25426. . Improvements in or relating to electric aro lamps. 
David Jackson Bissell, 6, Lord- street, Liverpool. 

25438, New or improved ecleetrically-actuated air- douche 
apparatus. August Emil Thiergärtner, 115, Cannon- 
street, London. (Complete specification. ) 

25439. A new or improved electrical contact apparatus. 
Eugene Cadet and Charles Chevallier, 18, Buckingham 
street, Strand, London. 

25446. Improvements in electric railway motors. The British 

Thomson- Houston Company, Limited, 83, Cannon-streebt, 
London. (Edward D. Prieat, United States.) (Complete 
- specification. ) 

25447. Improvements in electric brakes. The British Thom- 
son-Houston Company, Limited, 83, Cannon street, 
London. (Frank E. Case, United States.) (Complete 
specification.) = = 

25448. Improvements in safety devices for electric vehicles. 
The British Thomson Houston Company. Limited, 83, 
Cannon-street, London. (Frank E. Case, United States.) 
(Complete specification. ) 

25449. Improvements in means for controlling electric motors. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Albert G. Davis and William 
B. Potter, ‘United: States.) (Complete specification.) 


$5450. Improvements in systems of cleotric train control. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (William B. Potter, United 
States.) (Complete specification. ) 

85451. Improvements in electric switehes. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Eustace Oxley, United States.) (Complete 


specification. ) 


25452. Improvements in means fer cooling electric brake 

shees, The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (Axel Ekstrom, 
United States.) (Complete specification.) 

25458. Improvements in alternating-current motor systems. 
The British Thomeon-Houston cones , Limited, 83 
Cannon-street, London. (Albert G. Davis, United 
States.) (Complete specification.) 


Dec. 23. 


25464. Improvements in electric alarms. Max Wescher and 
Paul Wollenhaupt, 12 Salomonsgasee, Cologne. (Com- 
plete specification. ) i 

25490. Improvements in secondary battories. Michel Auguste 
Philippe Monnier, 6, Bream’s-buildings, Chancery-lane, 

London. 

28491. Improvements in accumulator batteries. Pascal Marino, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. (Complete specification.) 

25494. An improvement in the manufacture ef guttapercha, 
Siemens Bros. and Co., Limited, and Wilhelm Diesel- 
horst, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. 

25509. Improvements in methods or means of insulating 
electric wires. Benjamin George Hodges, He 
Smith, and William Arthur Ager Burrows, Im ° 
chambers, Albert street, Derby. 

25513. Improvements in electrie arc lamps. Arthur Freemore 
Spooner, 323, High Holborn, London. (Pierre Vassia, 
France.) : 

25514. Improvements in telegraph relays. Angus Fraeer and 
George Draper, 323, High Holborn, London. 


Dec, 27. 


25553. A quality attachment or loner and sound distributor 
and augmenter of ‘‘phonograph” musical sounds, 
speech, etc. William Samuel How and George 
Lindsay Johnson, 36, Finebury-pavement, London. 

25576. Improvements in resistance switches and automatic 
cut-outs for starting, regulating, and protecting 
electric motors and their circuits. Veritys, Limited, 
and Louis John Steele, 11, Burlington - chambers, New- 
street, Birmingham. 

25591. Repeater for wireless telegraphy. Emile Guarini, 
33, Cannon-street, London. (Date applied for under 


Patents, etc., Act, 1883, Sec. 103, May 27, 1899, 
being date of application in Belgium. (Complete 
specification.) 

Dro. 28. 


25601. Improvoments in inspection and junction pieces for 
electric wiro conduits., Andrew Weston Prentice, 100, 
Wellington-street, Glasgow. 

25621. Improvemonts in electric light switches. Andreas 
Peter Lundberg and Gustaf Charles Lundberg, Bradbury- 
street, Kingsland, London. 

25622. Improved methed of fitting the covers of eclectric 
light fittings to their base parts. Andreas Peter 
pandborg and Gustaf Charles Lundberg, Bradbury- 
street, Kingsland, London, 

25628. Improvements in electric 
Werner Johannes Lindbobm, 
London. 

25641. Improvements in olectro- mechanical accumulators, 
Henry W. Schlomann and Angel de Castro, 322, 
High Holborn, London. 


Dre. 29. 


25681. Improvements in and connected with electro-dynamo- 
metors. Victor Isidore Feeny, 60, Queen Victoria- 
street, London. Allgemeine Elektricitate-Gesellschafo, 
Germany.) (Complete specification.) 

25683. Improved apparatus for eleoctro-therapeutic treat- 
ment. Johann Jakob Stanger, 322, High Holborn, 
London. 

25688. Improved apparatus for automatically controlling the 
light of electric, gas, and other lamps. oo 
Edgar Romaine Keddie and Eugene Solmersitz, 53, 
Chancery-lane, London. 


Dec. 30. 
25699. Improvements in er appertaining to electromotors, 
George James Gibbs, 2, Market-street, Bradford. 
25701. An improved controling apparatus fer electric 
motors Joho Alexander Steven and William Rylance 
Haigh, 6, Elmwood-gardens, Broomhill, Glasgow. 
25709. Improvements im electrically - driven cranes, 
Frederick Henry Royce, Cooke-street, Hulme, Man- 
chester. 
25710. Improvements in electrical apparatus 


fishing apparatus. Ivan 
53, Chancery - lane, 


for opening 
gas-cocks from a distance. Ridley James Urquhart, 
57, Barton-arcade, Manchester. (The Aktien- Gesell- 
schaft für Fabrikation von Bronce-waren und Zinkguss, 
vormals Spinn and Sohn, Germany.) 

35731. Improvements in plates for storago batteries. 
Alexander Pallavicini, 160, Friedrichstrasse, Berlin, 
(Complete specification. ) 
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25730, An improved electrical commutator. Joseph Byrant, 
Henry Smallman, and Alfred Howard Elsom, 70, TRAFFIC RETURNS. 
Finsbury-pavement, London. 


25736. Improved electrical igniting apparatus for internal- Returns for Increase Total receipts for 
combustion engines, Ernst Schaeffer, Birkbeck Bank- Line. _ week or half-year. 
chamberi, Southampton - buildings, Chancery - lane, Ending | 1899. 1898. decrease. 1899. 1898. 

ndon — — — | L| -— — 

25738. V ed are T a (Gam Boren grees Dec. 30 |3 709 3 823 fiu 215,764 197211 

pp Richar olborn, London m- — se „ 3, , ' ' 
plote specification. ) 18 z Blackpool. Fleetwood „ 31] 213| 216 3 [20,297 | 14,476 


25740. Improvements in current collectors for electrical 5 bro „ 10| _ 335| 247 


machines. Benjamin Garver Lamme, 322, High 5 
Holborn. London. (Date applied for under Patents, 555 5 = 15 153 


88 22,960 — 


70 [26,961 | 27,002 
35 1,6044 | 8,549 


etc., Act, 1883, Sec. 103, June 5, 1899, being date of = mes 
application in United States.) Dublin SD Blectrie| ., 20 esa] 705, 1 | — | Z 
25761. Improvements ia and relating to lightning arresters. | Halifax Corporation| „„ 31 | 514] 285 + 249 /23,30Sa| 7, 1185 
Alexander Jay Warts, 322, High Holborn, London. | Hull Corporat'n E. S.] „F 30] 771 17,028e] — cœ 
(Date applied for under Patents, etc., Act, 1883, Liverpool Corporat „ ga 6, 8016, 028 + 773 337, 897296, 957 


Sec. 103, June 8, 1899, being date of applicat ion in | Liverpool Overhead „ 17 1.432 1,324 + 108 40, 370 c 038, 3796 


United States.) Sheffield Corporation| ,, 31 [2,090 — — — — 
25744, 5 in arane da re ar 5 South Staffordshire „„ 31 1,021] 954 + 67 34, 822033. 142 
omeon - Houston mpany, Limited, 83, Cannon- | IFA anai iea Faia lane oQ Rinna dan vd 
street, London, (Henry G. Reist, United States.) | Since April I, 1899. ò Since Jane 29. ¢Binee Jan. 1. 
(Complete specification.) artly electrical. e Sinoe July 5. 


26745. Improved methed of regulating dynamo - electric 
machines. British Thomson Houston Company, 


Limited, 83, Cannon - street, London. Charles P. 
Steinmetz, United States.) (Complete 1 COMPANIES’ STOCK AND SHARE LIST. 
35746. Improvements in altornating-current electric metors. 


British Thomson - Houston Company, Limited, 83, Home. 3 eones: 
Cannon-street, London. (Charles P. Steinmetz, United Aron Electricity Meter, Ld., 6 p.c. Cum.Pref.8hs., 1-125,000| 1 l 
States ) (Complete specification. ) Blackheath & Groveh. . District Bloc Us, , Ord. 1,201-101,200 E: E 
` < ac etw mro ares 7- 
25747. Improvements in safety devices for dynamo-electric Bones a and Poole Electric Supply, Limited, Ord. 10 1218 
machines. British Thomson - Houston Company, 4} per cent. Cum, Pref. 10 10-11 
Limited. 83, Cannon street, London. (Harold W. | British Electric Traction, Limited, Ordinary, Nos. 1.50, 000 10 15-16 
Buck, United States. ) (Complete specification. ) „ ront m Pf., , 20.00100, o0 N io 1 128 
25748. Improvemonts in electric railway systems. British | British 55 Wire, r 1. No. 1 o 40,000. „„ 114-124 
Thomson Houston Company, Limited, 83, Cannon- 6 per cent. Cum. Pref., No. 1 to , 50 6 63 
street, London. (Albert H. Armstrong, United States.) | Brompton and Kensington Blectric Supply Co., Ordinary. 7 7 
(Complete specification. ) —— 7 per cent. Preference. et wets 5 -1 
P P Brush Electrical Engineering, Limited, Ordinary.. e| 2 13-2 
25749. Improvements in oclectric railway systems. The Non. Cum., 6 per cent. Pref. J ny tee i 
British Thomson Houston Company, Limited. 83, ri por cent. Debsnture Stock ... 1. 9 408 
Cannon- street, London. (William B. Potter, United | oallend vs Cable Company, . Debentures ——5— 18 
States.) (Complete specification.) din nary... nee Ie pretene messem m mse ee 6 
25750, Improvements in controlling electric motors. The 5 per cent. Pre — U VIB 4 45 
British Thomson - Houston Company, Limited, 83, cones mae T ret. — , Ordinary .. retain aranean ne 1a 
Cannon-street, London. (Maxwell W. Day, United “deterred... 353 | 6 
States. ) (Complete specification. ) Charing oie e wee ee 65 : 
25751. Improvements in electric time switches. Tho British por cent. ne 101 ee cara 6 
Thomson - Houston Company, Limited, 83, Cannon- Chelsea £ Electricity Com anus: . 10 
street, London. (Charles H. Van Slycke, United er cen ntures—. . a. e.a.. oo| 100 
States.) (Complete specification.) jete podon, Grd Cumulative Pref!’ LIII „ 
25752. Improvements in electric meters. The British 5 per cent. Debenture Stock ..............0.- 100 
Thomson - Houston Company, Limited. 83, Cannon- City and and South London Railway, Consolidated Ordinary — iin 100, 
streed, London. Caryl D. Haskins, United States.) | Z4 per cent. ‘Debenture r . 100 
(Complete specification.) —— 5 per cent. Pref. Stock a r 55 
25767, Improvements in or relating to electric motors. Echt ganna R Pace eae a 
Harold Rowntree, 45, Southampton-buildings, Chancery- County z 96 Sar cant: Com. PF ef. ov. Eleo. Light Ġo., Ord i 
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NOTES. 


Electric Light Breakdowns.—We understand that 
the President of the Board of Trade has consented to 
receive a deputation at Whitehall-gardens on the 17th 
inst., at 2.30 p.m., of those who have suffered from the 
failures of the Metropolitan Electric Supply Company to 
supply them with current. 


Personal.—We are informed that Mr. R. A. Dawbarn 
has resigned the position of superintending engineer to the 
Brush Electrical Engineering Company in order to take up 
consulting practice. Mr. Dawbarn has been connected with 
the Brush Company for many years, and those who have 
met him in hie capacity of superintending engineer will 
wish him every suceess in the consulting field. 

Calcutta.—A definite agreement has now been made 
between the Calcutta Corporation and the Calcutta 
Tramways Company, by which the latter is bound to 
introduce a system of electric traction into the city within 
three years. In the event of this not being done, the 
company will have to pay a heavy fine per day till the work 
is completed. Under the agreement the tramway under- 


taking can be purchased by the Corporation at the beginning 
of 1931. 


An Irish Water-Power Scheme.—Tho Fishery 
Board of the Shannon are again considering the Bill of the 
Shannon Water and Electrical Power Company. The great 
objection raised to the Bill by the Board is that it is pro- 
posed to lower the water-level of the Shannon lakes by 7ft. 
at times, and it is stated that this will seriously injure the 
fisheries of the district. We think the promoters of the 
Bill would do well to meet the Fishery Board on this point, 
if possible, before their Bill comes up for discussion in 
Parliament. 


Lightning.—In the current number of Knowledge, Mr. 
H. B. Little gathers up the fragments of the controversy of 
the past 12 months on “Trees struck by Lightning.” It 
would be well to suggest that writers on the subject of the 
action of lightning make themselves acquainted with the 
work of Prof. O. Lodge on the matter; they would then 
be less surprised at what they deem the vagaries of the 
action of lightning, and it would also, we fancy, tend to 
inculcate more widely the view that electrical action 
possesses many of the characteristics of the action of an 
entity. 

Telegraphs in India.— We learn from Indian 
Engineering that a new telegraph line between Madras and 
Calcutta has now been practically finished, and that it will 
be ready for use in a short time. Copper conductors are 
used entirely for the new line so as to increase its working 
capacity. The route chosen is vid Dhoud and Mannad. A third 
line will also be constructed to connect up Bombay to these 
lines. The copper wires along the new route are supported 
on oil insulators of the Johnson and Phillips type, so as 
to minimise the effect of the saline atmosphere along the 
coast. 


An Interesting Experiment.—Mr. I. J. Kavanagh, 
of St. Mary’s College, Montreal, has designed an interesting 
experiment to show the great difference in the conducting 
power of carbon as it is heated. For this purpose he took 
a stick of wood charcoal connected between terminals at 
110 volts. He then drew slowly along a zigzag path on 
the charcoal a carbon connected to one of the poles. He 
commenced the path by an arc which was gradually drawn 
out, heating the zigzag path between the two poles. 
Sufficient surrent then passed between the electrodes on 
the ends of the charcoal stick to keep the path luminous 


showing that the bulk of the current passed along it in 
spite of the much shorter road through cool carbon. 


An Electric Transporter Bridge.—Amongst the 
Bills to be considered at the next session of Parliament is 
one for the incorporation of a company to construct a 
transporter bridge to connect Widnes with the urban 
district of Runcorn. The proposed bridge will cross both 
the River Mersey and the Manchester Ship Canal. It is 
proposed that carriages, heavy carta, and passengers will be 
carried across the river and canal by means of a platform 
suspended from the bridge itself. This moving platform 
will be propelled by electricity. Sir John F. Bruner, 
M.P., will be the chairman of the undertaking, which will 
have a capital of 875,000. 


Patent Office Reform.—We learn from the Press 
Association that Mr. Ritchie, the President of the Board 
of Trade, has appointed a Departmental Committee upon 
the subject of patent facilities, and that the following are 
the official terms of the reference: To consider various 
suggestions which have been made for developing the 
benefits afforded by the Patent Office to inventors, and 
report.” The committee will comprise Mr. F. J. S. 
Hopwood, chairman; Mr. Edward Carpmael, president 
of the Chartered Institute of Patent Agents; Mr. O. N. 
Dalton, C.B., Controller-General of Patents; Mr. J. A. 
Kempe, deputy-chairman of the Board of Customs; Mr. 
S. E. Spring Rice, C.B., of H.M. Treasury; and Mr. 
Arthur Neeves, of the Board of Trade, who will act as 
secretary. 


Daty on Electricity.—The Niagara Falls Power 
Company have petitioned the Treasury Department of the 
United States of America to levy a tariff on the electricity 
generated in Canada and transmitted across the border into 
the United States. This course is being taken in order 
that the Ontario Power Company shall not compete in the 
United States with the petitioning concern, and it is stated 
that insomuch as electricity is a thing of value and can 
be bought and sold, it should be subject to duty. After 
the recent decisions of the German law courts and also 
common sense refute the statement that the electric current 
is a thing, still there is no doubt that it does compete with 
an American industry in the above case, and we should 
not be surprised to find that, following out the protective 
policy of that country, a tariff is imposed. In fact, we 
know that in Russia certain towns, such as St. Petersburg, 
even propose to levy a tax on all electricity delivered into 
the town from generating stations outside the municipal 
boundary. 

Locomotion. — Thursday last week Mr. Scotter 
delivered a lecture at the Drill Hall, Northwich, on 
“Locomotion — Past, Present, and Future.“ In this 
lecture Mr. Scotter went back to the earliest methods 
of travelling, and traced the gradual development of 
the improvement in means of locomotion from the old 
Roman carriages up to the railways of to-day. He stated 
his opinion that electricity was faat superseding steam as a 
means for supplying energy for traction, and proceeded to 
call the attention of his audience to an application now 
before the Light Railway Commission for a line between 
Northwich and Warrington. These places, although only 
nine miles apart by road, necessitate a journey by rail of an 
hour and a half. The scheme includes an electric line 
which, in most places, will be constructed along the side 
of the highways. Connections with the railways are to 
be provided at either end of the line, which should in this 
way be of great service to the neighbourhood. The 
lecture seems to have aroused a considerable amount of 
local interest. 
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A Question of Authority.—The editor of the Barnet 
Press, in proving that the local electric light company is 
about to charge rather more than it should do for electrical 
energy, has gone considerably astray on the question of 
authority. For instance, we are told that Major Miller, 
one of the Urban District Council, is responsible for the 
statement that “electricity is the poor man’s light.” We 
are quite sure that the gallant major would not wish to 
deprive Sir W. H. Preece of the honour of inaugurating 
the above quotation. The editor of our contemporary 
goes on to state that no authority on electric lighting has 
ventured to assert that, light for light, electricity is as cheap 
as gas.” Seeing that gas at Barnet costs 3s. 11d. per 
1,000ft., and that the electric lighting company are giving 
substantial discounts to regular consumers, local evidence 
will soon convince the editor of the falseness of his reason- 
ing, and he may even refer back to numerous authorities 
on electric lighting who have proved from practical expe- 
rience that electricity is really the cheaper illuminant. 


Sky Colours.—On Monday last, Dr. A. H. Fison 
delivered a lecture before the London Institution on “ Sky 
Colours and London Fogs.” The first part of the lecture 
was devoted to a brief consideration of colour photography 
based on the three-colour system. He pointed out in this 
respect that at present a method of printing colour photo- 
graphs in the same way that ordinary photographs are 
printed has not been discavered. Proceeding to deal with 
the sky colours, the lecturer followed fairly closely in the 
footateps of Prof. Tyndall when treating the same subject. 
Thus Dr. Fison explained that the reason that the normal 
colour of the sky was blue was on account of minute par- 
ticles of matter which affected particularly the blue rays 
of the spectrum. The penetrating power of red light in 
the fog is due to the fact that red light is not much affected 
by such particles. In conclusion, the author showed experi- 
mentally how the blue coloration could be produced from 
fine particles by depositing sulphur from a weak solution 
of hyposulphite of soda by decomposing it with hydro- 
chloric acid. The rays from an arc lamp passed through 
such a solution coloured it blue, while the issuing rays were 
of an orange tinge. 


Ruskin Hall, Oxford.— We have been asked to call 
attention to the work being done in Ruskin Hall at Oxford 
in providing an education which should be within reach of 
the working classes, by combining self-help with education. 
The object of the institution being to broaden a man’s 
mind, special emphasis is laid on subjecta such as English 
history, sociology, political economy, psychology, etc. The 
work is carried on in two ways, by residence at Oxford and 
by correspondence. Every student at Ruskin Hall is 
expected to work two hours a day at cooking, eleaning, etc., 
no servants being kept. By this means the cost of board and 
lodging is reduced to 10s. per week, in addition to which 
the fees for tuition are 2s. 6d. per week. The corre- 
spondence course is intended for those who are unable to 
reside at Ruskin Hall, and follows the usual lines of corre- 
spondence colleges. For this the charges are 1s. entrance fee 
and 1s. per month. The authors of the scheme seem very 
sanguine of the success of this new method of raising the 
working-man, but we think that, even with the object of 
broadening his views, subjects of rather a different kind to 
those enumerated above will be required to benefit the 
ordinary working-man. 

Wireless Telegraphy. — The Daily Mai corre- 
spondent at Cape Town states that experiments have been 
tried with the Marconi system between De Aar and 
Modder River, with intermediate receiving stations as well. 
Messages have been successfully sent between Orange 


River and Enslin, but it is stated that the large amount 
of iron in the neighbouring hills has interfered with 
experiments over greater distances. In the meantime, the 
Wheatstone system of ordinary telegraphy is being used 
between De Aar and Modder River with a speed of 220 
words per minute each way on a single wire. This is said 
to be a record speed for a military line. The most recent 
application of the Marconi system at home is the proposal 
to maintain constant communication between the steamers 
of the South-Eastern and Chatham Railways from Dover 
to Calais and Folkestone to Boulogne. The signalling 
station is to be at Dover, and the range will include the 
two ports on the French coast. We are informed, however, 
that the telegraph will only be used for service purposes, 
and that no private messages will be transmitted. In 
rough and foggy weather this system should be of great 
advantage to the company. 


Electrolytic Gas Development.— The following is 
an abstract appearing in the Journal of the Chemical Society 
of a paper published by Mr. W. A. Caspari in the Zeitschrift 
fuer Physikalische Chemie: Atordinary temperatures hydrogen 
is liberated at 1:55 to 1°56 volta, and with higher E.M.F.’s 
a mixture of oxygen with excess of hydrogen is obtained, 
whilst at a temperature of 98deg. to 100deg. hydrogen 
production occurs at 1:33 volta. After long elec- 
trolysis hydrogen peroxide or persulphuric acid is present 
in the liquid. With electrodes of spongy platinum 
the cathodic electrolysis is completely reversible; with 
bright platinum a slight excess of tension was necessary 
for the liberation of hydrogen, whilst with other metals 
this excess of tension is considerable, and the electrolysis 
is hence non-reversible ; it is least for those metals which 
possess the greatest occlusion capability. Experiments on 
the electrolysis of solutions of potassium bromide or 
potassium iodide in N sulphuric acid proved that the pre- 
cipitation of the bromine or iodine on platinum electrodes 
is reversible; this is also found to be the case for the 
precipitation of silver on silver electrodes in solution of 
silver nitrate, or of double cyanides. 


Rail-Bond Resistances.—From the Street Ratlway 
Journal we learn of a new method of testing the resistances 
of rail bonds, which has been invented by Mr. R. W. 
Conaut, of Boston. The method is based on the balancing 
of the resistance of two circuits against each other, and 
determining when they and the other resistances are equal 
by telephonic means, This Conaut rail-testing instrument 
utilises the current already on the track, and it does not 
matter how variable this eurrent may be. The operator, 
having the instrument case slung across his shoulder, gets 
the assistant to strike two connecting poles, which have 
point contacts, into the rails spanning the. joint, with about 
õft. between the poles. He himself then strikes another 
pole into the rail at about, say, 4ft. from the centre pole. 
He then listens at the telephone attached to the box, which 
has a continuous interrupter in circuit. He then moves a 
switch alternately to the right and left, and compares the 
two sounds heard from the joint and from the 4ft. of rail. 
He moves his pole up or down until silence is found in 
the telephone, thus giving the length of rail the resistance 
of which equals that of the joint. To allow of the use 
of the instrument with a very weak current an intensifier 
may be attached, which allows of such currents being 
utilised. 


A Simplified Beckmann’s Boiling-Point Appa- 
ratus.—We notice in the Journal of the Chemical Society 
an abstract of a paper published by Mr. S. L. Bigelow in 
the American Chemical Journal. To obviate the danger 
of superheating, and to secure a constant heating effect 
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independent of changes of gas pressure, the author adopts 

as the source of heat a spiral of thin platinum wire 
immersed in the solvent and heated by means of an 
electric current of constant strength; the boiling vessel 
adopted is the same as in Beokmann's method, but 
is surrounded by a layer of felt to avoid cooling by 
radiation and convection. The electric connection to the 
heating wire is furnished by two glass tubes filled with 
mercury, passing through the cork and reaching nearly 
to the bottom of the vessel; through the lower ends 
of these are fused platinum hooks on which the heating 
spiral is suspended. The beads which are necessary in 
Beckmann’s method to ensure uniformity of temperature 
and avoid superheating are not required with the new 
apparatus. Although in general with electric heating the 
results are normal, remarkably low values are obtained with 
very dilute solutions, which point to dissociation occurring 
“under the conditions of the experiment of non-electrolytes 
in solvents to which it is not usual to ascribe dissociating 
power.” The author intends investigating this question. 


Steam-Pipes.—At the December meeting of the 
Ipswich Engineering Society, Mr. Arnold A. Arnold read 
a paper on the arrangement of steam-pipes, in which he 
drew special attention to the many essential details to be 
observed in the design of a good system of steam-piping. 
After dealing with the case in which only one large engine 
has to be supplied from a number of boilers, the author 
took up the design of steam-pipes for central-station 
working where a number of units are required. After 
describing the ring system and the various loop main 
systems with duplicate service of boilers and engines, and 
also with duplicate mains, Mr. Arnold proceeded to call 
attention to the advantages of the cross-connected system 
in which each engine is supplied by one boiler or by one 
group of boilers. In this case the pipes from the boiler- 
house to the engine-house are also cross connected. The 
first cost of this system is low and it keeps down the 
diameter of the steam-pipe required, as the cross connecting 
main need not, as a rule, be large. The author also advised 
that after steam-pipes had been erected they should be 
blown through with the engine valve-chest cover removed 
so as to get out any foreign substances inadvertently left 
in the pipes during erection. The author advocated 
the use of wrought-steel pipes with flanges screwed and 
brazed on. 

Selenium.—We have now received further details of 
the experiments carried out by M. Perreau on the influence 
of the Röntgen rays on selenium. He experimented with 
a thin strip of selenium which had under normal con- 
ditions a resistance of 40,000 ohms. It was contained 
in a zinc box which could be closed by an aluminium lid. 
The resistance of the strip when exposed to the diffused 
light from a gas-burner placed about 5ft. away rapidly fell 
to 33,000 ohms. When the light was withdrawn, the resist- 
ance returned to ite original value very quickly. The strip 
was then exposed to the rays coming from a Crookes tube 
placed at a distance of about 2in. from it. The 
resistance rapidly diminished till it reached 34,000 obme, 
small variations of the same taking place, which the author 
attributes to the variation of the intensity of the rays given 
off by the tube. When the tube was shut off the resistance 
of the strip gradually returned to the first value, it being 
remarked that this return was much slower than after the 
exposure to gaslight. The reduction of the resistance, of 
course, diminished as the Crookes tube was removed 
further away from the strip, but it was still appreciable 
when the tube was some 7in. away from the strip. The 
interposition of substances more or less transparent to the 
cathode rays sensibly affected the reduction in resistance. 


The experiments were made in the physical laboratory of 
the university at Nancy. 

Street Explosions.—On Friday last much excitement 
was caused in the neighbourhood of the Royal Exchange, 
Manchester, by an explosion in connection with the 
electrical mains. We gather from the Manchester Guardian 
that the explosion was caused by one of the men of the 
waterworks department driving his hammer through to 
some cables at the corner of Princes-street and Great 
George-street. The short-circuit which occurred was between 
indiarubber-covered mains drawn into pipes. Simultaneously 
with this another main in Bank-street broke down. It is 
stated by the Manchester Guardian that the fumes given 
off by the indiarubber passed along the pipes as far as the 
junction of Bank-street and Cross-street. An explosion then 
took place under a culvert in Cross-street, which lifted 
about 10 yards of flags and blew up the lid of the box. 
The city electrical engineer, Mr. Wordingham, was quickly 
on the spot, and the work of repairing the damage was 
at once proceeded with. We are glad to note that the 
supply of electricity in the city was not affected to any 
considerable extent, as only those consumers immediately 
around the breakdown were without light. These india- 
rubber-covered mains are being replaced throughout 
Manchester, and we trust that we shall hear of no more 
breakdowns from the above cause. It is not clear to us, 
however, that there was not an accumulation of coal gas in 
the conduit which exploded, or that the short-circuit did 
more than ignite the mixture of gas and air. 

Electric Shocks.—In the Revue de l’Electricité of 
Berne is published an article by Messrs. Prevost and 
Botelli on some experiments they have made in the Uni- 
versity of Geneva on dogs, rabbits, and fowls. The novelty 
in the experiments consists in the using of a discharge from a 
condenser in giving shocks to the various animals experi- 
mented upon, instead of an E.M.F. from either a battery or 
adynamo. The condensers in question had a capacity of 
‘16 microfarad, so that the energy available was limited. 
The authors’ conclusions are that the mortal effect of an 
electric discharge is not proportional to the quantity of 
electricity passed through the animal, but that the effect is 
proportional to the energy of the discharge within the 
limits of their experiments. Within certain limite the 
increase in the sparking distance of the larger condensers 
does not correspond to equal augmentation in the mortal 
effects produced. For instance, with a capacity equal to 
1 and a sparking distance of 4cm., approximately the 
same effects were obtained as when the capacity of the 
condensers was equal to 4 and the sparking distance 1cm. 
The authors proceed to give the results of their experi- 
ments as to the effect of a discharge of a certain number of 
joules through the different animals experimented with. 
For instance, 1,000 joules were not sufficient to kill a dog 
weighing from 12lb. to 14lb. A discharge of the same 
strength, however, seriously affected a rabbit, while a much 
smaller amount was sufficient to stop respiration in a 
chicken. We presume that these experiments are of 
interest to medical men, but to us the subject of the effect 
of a discharge from a condenser does not seem of much 
value when one wishes to estimate the probable effect of 
handling high-tension apparatus. e 

An Electric Swingbridge.— There has recently been 
completed and opened for traffic a new bridge across the 
Charles River in America, connecting Boston and Charles- 
town. The bridge in question has a total length with 
approaches of 1,920ft., of which 1,020ft. is over the water. 
The width of the bridge is 100ft. The central section, 
which is made to revolve, is 240ft. long and weighs no less 
than 1,200 tons. It is supported when turning by 70 
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wheels of steel, 26in. in diameter, which run on a circular 
track 54ft. in diameter. The whole of the apparatus 
for operating this part of the bridge is contained in a 
spacious room beneath the centre of the moving portion. 
Electricity is used throughout for working the bridge, 
and even actuated the hydraulic machinery for lifting the 
weight of the centre portion off the running wheels 
when it is at rest. The bridge is moved by means of two 
standard General Electric railway motors, each of 28 h.p. 
capacity. These are placed outside the power-house, one 
on each side and above the circular track. They are con- 
nected to this by means of bevel gearing and vertical 
shafte, so as to equalise the moving power. We gather 
from the description of this bridge by Mr. W. S. Key in 
the Electrical World that the whole of the bridge is well 
lighted by electricity, and that electrical signals are pro- 
vided to show the man in the powerhouse exactly the 
position of the bridge when he is moving it at night-time. 
The electrical current required for lighting and for the 
power to work the bridge is taken from a cable laid under 
the bed of the river. 

Electric Lighting at Marylebone.—<As we recently 
stated, the negotiations for the purchase of the works of 
the Metropolitan Electric Light Company within the parish 
of Marylebone by the Vestry are practically at a deadlock, 
in consequence of the great discrepancy between the valua- 
tion of the undertaking by the opposite parties. In the 
meantime the Marylebone Electric Supply Company has 
applied to the Vestry for its consent to a provisional order 
being granted by the Board of Trade to enable it to 
supply electricity in competition with the Metropolitan 
Gompany. The application of the Marylebone Electric 
Supply Company was fully discussed at the last meeting 
of the Vestry, and it was ultimately determined that 
consent should not be given. The secretary of the com- 
pany had written explaining in full the system under 
which they proposed to work, and undertaking that, if the 
consent were given, a real and effective competition in the 
supply of electricity would be undertaken. He also stated 
that direct-current plant would be used, and that the same 
liberal charges which are given to the consumers of the 
St. James’s and Pall Mall Company would be adopted. 
While we quite agree with the Vestry that they do not 
want to buy out two undertakings at the expiration of the 
present company’s provisional order, we think that the 
Vestry should press forward the matter of purchasing at 
once the works of the Metropolitan Company, or else allow 
competition from other sources. There is little doubt that 
if a competing supply were to be had in the parish at 
present, the interruptions which have been felt this winter 
would have been considerably minimised. 


The Liberty of Submarine Oables.—While the 
electrical Press of France is quite willing to concede to 
the English nation due credit for the invention and 
development of the submarine cable, they are by no means 
satisfied with the way in which the censorship of telegrams 
to and from South Africa is now being enforced by us. 
In this, they, of course, echo the views expressed in the 
untechnical papers. For instance, we are informed that 
the English companies are so powerful that even the 
French Government has to approach them when it wishes 
to attach new cables to the present networks from the 
French settlements in Africa, Madagascar, and Cochin 
China. Apart from the indignity of the French Govern- 
ment being obliged to approach the English companies to 
ask for concessions, the present tariffs are described as 
exorbitant, and in this repect we do not disagree with our 
French contemporaries. Still, they go on to say that it is 
impossible to admit that the submarine telegraphs should 
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be considered as the exclusive property of Great Britain, or 
that the Great Powers of Europe will allow the members 
of the English Foreign Office to report entirely the 
commercial relations between Europe and other parts of 
the world. The whole complaint turns round the refusal 
of the Government to allow code messages to pass over 
lines to South Africa, and we are told that England is 
trying to obtain the commercial and political secrets of 
the world by this method. Of course, the solution to the 
matter is that a system of French submarine cables should 
be established, or else that a number of European nations 
should unite in the establishment of cables which should 
be independent of “ perfidious Albion.” In the meanwhile, 
we are sure that the insinuations brought against the 
Government can be treated with the contempt they deserve, 
and that British interests should continue to be safeguarded 
by the prevention of code messages to any point in Cape 
Colony and Natal. Asour French contemporaries state, the 
solution of the matter is the establishment of an independent 
line, and it would be interesting to see whether they 
consider the cost of this solution worth the advantages 
derived from it. 


Vibration in Rifies.—Captain John P. Wieser con- 
tributes to the Electrical Review of New York an interest- 
ing résumé of some recent work carried out in Germany by 
Profs. Cranz and Koch on the determination of the jump 
in guns at the instant of their being fired It is obvious 
that if the explosion of the charge causes a vibration in 
the barrel of the gun which moves it appreciably before 
the bullet has left the muzzle, the angle of elevation of the 
rifle will not be the same as the angle of projection of the 
bullet. This subject was investigated in 1895 by Prof. 
Crehore and Lieutenant Squier, who used a photographic 
method for determining the complete motion of the gun during 
recoil. These gentlemen concluded that the Springfield 
rifle did not move appreciably before the bullet left the 
muzzle, and that the first motion of the gun was parallel to 
the axis, which, therefore, would not affect the direction of 
the bullet even if the same were still in the muzzle. The 
two German experimenters have also used a photographic 
method for determining the motion of any point on the 
barrel of the gun during the act of firing. Time ordinates 
are obtained on a moving photographic plate by means of 
light refracted from an electrically-driven tuning-fork. In 
the same way a ray of light is also refracted from a small 
point on the barrel of the gun, and in this way the curve 
of the motion of this point is obtained. From the photo- 
graphic records reproduced by our contemporary we see 
that a very slight motion of the end of the barrel took place 
before the bullet had actually left it. A point near the 
stock of the gun had moved considerably in the same 
time. It is curious to note that the vibration of the 
muzzle is increased with the decreased quantity of powder, 
and at the same time the vibration naturally becomes more 
effective in altering the course of the bullet. The whole 
question appears to us to be largely dependent on the 
method of supporting the rifle, and on the balance of 
the same. The subject is one which should be carefully 
gone into for every type of rifle before ite adoption, as 
the distribution of weight round the barrel may con- 
siderably affect the accuracy of the fire. The ideal 
arrangement would be one ig which the centre of gravity 
of the whole rifle coincided with the axis of the barrel. 


A New Telephone Echange.— The Electrical World 
gives a fully illustrated description of a new common 
battery telephone exchange just opened by the Bell 
Company in Brooklyn, New York. The details of this 
exchange have been most carefully gone into, and it is 
interesting to note the complete disappearance of the drop 
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indicator, signal lamps being used instead. This. naturally 
resulta in a great diminution of the noise in the exchange. 
To quote the poetic language of one of the superinten- 
dents, “One wonders at the absence of noise. Soft light, 
like stars in the Milky Way, come and go over the surface 
of the switchboard, and only a quiet murmur of sweet 
feminine voices is heard.” The board is equipped at the 
present time for 3,500 subscribers’ circuits and 500 trunk 
circuits, and has an ultimate capacity through the addition of 
other sections and equipment of over 5,000 circuits. The 
whole of the current required to light these indicating 
lamps, and also to provide speaking current, is furnished 
by accumulators of the Chloride type, which are charged 
on the premises by means of direct-current transformers 
from the public mains. The capacity of the accumulators 
used is 1,250 ampere-hours. A considerable amount of 
complication is introduced in this exchange from the fact 
that there are eight distinct kinds of subscribers connected 
to the exchange, and all of which have to be discriminated 
by the girl in charge of the line. In order to simplify 
this, one class of subscriber is grouped as far 
as possible together. Farther than this, there are 
signals placed in front of the lamps, so that they are 
lighted up when a call is made. These eight distinct classes 
of subscribers are as follows: message rate, direct line ; 
message rate, party line; flat rate, direct line; flat rate, 
party line; pay station, direct line; pay station, party line; 
automatic pay station line; and message rate and pay 
station party line. All these different classes naturally 
require different methods in handling, and distinguishing 
between them must add considerably to the labour of the 
exchange. We are not told, however, of any automatic 


apparatus used to save the operators. In order to prevent |, 


delay the number of subscribers per operator is kept down 
as much as possible, some girls having only 30 lines to look 
after. 


Steam-Boilers and Refase Destruetors. — We 
have received from Mr. F. W. Brookman, hon. secretary 
of the Association of Cleansing Superintendents of Great 
Britain, a copy of the papers read before that association 
at its second annual meeting, which was held at Glasgow 
in September. The papers chiefly deal with sanitary 
questions, but the paper by Mr. W. Bamford on Steam- 
Boilers, with special reference to Destructors,” is interest- 
ing to electrical as well as sanitary engineers. The author 
begins his remarks by speaking of the high pressures used 
at the present time, and compares them with those of 60 
years ago. The various forms of boilers are then described, 
from the very early spherical-shaped cast-iron boiler to the 
multitubular and such like boilers used to day. The water- 
tube boiler of any type is stated, roughly, to consist of a 
steam-drum fixed horizontally over a number of water- 
tubes, set at a considerable inclination, and connected at 
each end to the steam-drum above. The advantages 
claimed for these boilers are thinner metal, but ample 
strength, better circulation, ease of transport, and ease in 
repairing, and long life. The multitubular boiler is then 
described in detail, as are also the Lancashire and water- 
tube types. With regard to the management of boilers, 
the author states that plenty of room should be allowed 
in the flues in the case of the destructor, this being of 
special importance, as if the flues are cramped the cleaning 
cannot be properly carried out, and a slight deposit on the 
fire side of the plates, causing retardation of the steaming 
of the boiler, is the result. He also states that a thorough 
inspection of the fittings should very often be made. Ina 
comparison of the results obtained from the three kinds 
of boilers mentioned above, when working with dust 
destructors, we are given to understand in only two 


41 


cases have multitubular boilers given reasonable resulte— 


namely, at Birmingham and Bradford. The author had not 


‘the Birmingham fignres, but at a test at Bradford 725lb. of 
water was evaporated per pound of refuse. With water-tube 


boilers at Warrington the quantity of water evaporated per 


pound of refuse was 1:14lb. At Torquay, with a multi- 


tubular boiler, 384lb. of water was evaporated per pound 
of refuse. With a Lancashire boiler internally fired, at 
Salford, the figure was 1°0lb., while with the same type of 
boiler with cells in front of the boiler an average of about 
1'67lb. was obtained. The better results obtained by the 
Lancashire boilers are, the author thinks, an argument in 
favour of their use with destructor plants. 


Phosphorescence.—The first juvenile lecture by Mr 
H. Jackson at the Society of Arts was delivered on Jan. 3, 
his subject being The Phenomena of Phosphorescence.” 


In the issue of the Journal of the Society of Arts for Jan. 5 


is given an abstract of the lecture, which we take the 
liberty of reproducing. The abstract reads as follows: 
The lecturer commenced by a reference to the natural 
sources of phosphorescence as seen in the sea, and in 


some cases of animal decay, etc. ‘Phosphorescence and 


fluorescence might be treated as identical terms. They 
were illustrated by the exhibition of a phosphorescent 
jet of steam from a vessel containing water and phos- 
phorus, and of the effect produced by sprinkling fluor- 
spar on a heated plate. He then proceeded to show 
how there were certain substances which showed light, 
generally of a yellowish or greenish colour, when exposed 
to the more refrangible rays—the rays at the violet end 
of the spectrum—and showed how the visible spectrum 
was apparently extended in length when the violet and 
ultra-violet rays fell on a surface prepared with such 
materials as sulphate of quinine or thallene. On passing 
a slab of uranium glass along the spectrum, it was made 
manifest that no effect was produced on the glass by the 
red end, whereas, as soon as it was placed in the violet 
rays, it glowed with its characteristic greenish-yellow 
colour. The phosphorescence of quinine and of fluorescein 
when the solution was dropped into a tall jar of water was 


also shown, and further illustrated by burning sulphur in 
oxygen in a jar immersed within a larger jar filled with 


the phosphorescent solution. The phosphorescence of such 
materials only lasted while the exciting cause was present, 
but there were other materials which continued to emit 
light after the exciting light had been withdrawn; of 
these, possibly the best known was Balmain’s luminous 
paint. A card coated with this was exhibited, and it 
was shown how the brightness of the phosphorescence was 
temporarily increased by heat and diminished by cold. It 
was, however, possible to make other similar substances 
which acted in the same way, but showed light of different 
colours, and Mr. Jackson exhibited a fine series of phos- 
phorescent bodies, principally lime salts, which, when 
excited by the brilliant discharge from a large induction 
coil, glowed for a certain time with various tinte, bli, 
yellowish green, and pinkish red. Phosphorescence could 
be produced in a block of lime, such as that used for the 
limelight, but it was of very short duration. If, however, 
such a block were rapidly rotated in the close neighbour- 
hood of the induction discharge, the phosphorescence 
produced by the discharge lasted long enough to be 
perceived on the side of the lime turned away from the 
spark as it rotated. After this the lecturer passed to 
the phosphorescent effecte produced by the electrical 
discharge in vacuous tubes, and showed the very beautiful 
results in a long tube, in which a spark from an induction 
coil was passed, as the air and the various gases with which 
the tube was filled were gradually exhausted, 
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CAMBRIDGE ELECTRICITY SUPPLY WORKS. 


— — 


Surveying the university towns of Great Britain in the | word Cam signifies crooked, and in its application here 
mind’s eye, a certain trio, or possibly quartet, stand out | evidently has reference to the winding nature of the river. 


: 


f 


9 


Fig, 1.—8t. John's College, Cambridge. 
very prominently—to such a degree, in fact, as to almost | Much obscurity envelopes the foundation of the university, 


obscure the others—and of these three or four favoured | not to mention that of the town itself. Legend says the 
centres of learning Cambridge, the town with which we are | university was founded by Cantaber, a Spaniard, 375 years 


Penn vive a T 


. „ 


FIG. 2.— Bridge, St. John's, College, Cambridge. 


now concerned, is certainly not the least important. The | before the advent of Christ, but there seems greater reason 
town takes ite name from the more modern appellation of | to believe that Cambridge ficst became the seat of learning 
the river on which it is situated, the ancient name of | in the seventh century, under the government of Sigebert, 
which (according to some historians) was Granta, The | King of East Anglia. But however this may be, it ig 
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certain that from a very early period the town was the | university buildings representing many centuries of steady 


abode of numerous students. 


Fie 3 —Gate, Trinity College, Cambrioge. 


House—of which we possess any authentic record, was 
founded and endowed by Hugh Balsham, Bishop of Ely, 


in the year 1284, since when the university has enjoyed a 
N 


PrI 


= —ů— 


course of practically uninterrupted extension and pros- 
perity. It is only natural under these circumstances that 


e first college—called Peter | development, an 


characterised by as many or more 
different styles of architecture, form a group which it 
would indeed be difficult to match, some of the buildings 
being of exceptional beauty—masterpieces, in fact, of 
their respective orders. e town, top, esses a 
certain charm inherent to narrow winding streets and 
architectural traces of medimval times. But modern 
requirements have been responsible for the destruction of 
a great many picturesque poporo during recent years, 
and present-day architecture ill becomes the narrow streets 
of Cambridge. So it is that the town no longer continues 
to improve from an esthetic point of view, rather the 
contrary being unfortunately the case. The main and most 
picturesque thoroughfare represents the Roman Vid Devana, 
Nor is this street by any means the sole evidence left of 
the former occupation of these parts by the Romans, 
for the immediate vicinity, if not Cambridge itself, 
abounds in unmistakable traces of Roman fortifications, 
earthworks, etc. 

According to history it would not seem that university 
towns are, as a rule, endowed with any superabundant 
degree of enterprise outside university matters pure and 
simple ; nor does tradition point to Cambridge as an excep- 
tion in this respect. Therefore it is not surprising to find 
that the water supply, gas supply, trams, and electricity 
supply of the town are at present in the hands of private 
companies. True the Corporation have recently moved in 
the matter of acquiring the waterworks and tramways 
undertakings—indeed, going so far as to prepare and 
approve a Bill for promotion in the fortheoming session 
of Parliament to this end, but we understand that 
a meeting of the ratepayers has since rejected the 
whole scheme by an overwhelming majority. As matters 
now stand, the lease of the tramways to the company at 
present working them shortly expires, and unless a canvass 


of the town shows a majority in favour of the Corporation’s 
original proposal it is difficult to foresee what will be the 


outcome of the present deadlock. The existing company 
„ 
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Fic. 4.—Block Plan of Site, Cambridge l 


possess no powers to work the lines other than by horse 
traction. It is, therefore, possible in the event of a definite 


Cambridge should have become a veritable paradise to the | abandonment of the Corporation’s scheme that the British — 
student of archrology. Its numerous colleges and other | Electric Traction Company might come to the rescue, taking 
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the supply of current necessary to work the lines by means | which forms a connection between certain conrts of the 
of electric traction from the existing supply station. How- | same college. In Fig. 3, the great gate of Trinity College 
ever, this is mere conjecture. Time alone will show in is shown. The prosperity of Cambridge is now almost 
what manner the question will be finally settled, though | entirely dependent upon its university, its importance as 


— 
— 


Fic, 6.—Original Plant, Cambridge. 


one thing seems certain: horse traction is destined to give | an agricultural centre and market town having aadly 

way to electric traction on the Cambridge system at no very | depreciated of late years. With the students in house 

distant date. the population amounts to some 38, 000, the ratable value 
Of the accompanying illustrations, Figs. 1, 2, and 3 will | of the town being £230,359. 


FIG. 6.—Present Plant, Cambridge. 


suffice to confirm the foregoing remarks with regard to the ; We may now proceed to describe the undertaking of the 
architectural riches of Cambridge. Fig. 1 gives a view of St. | Cambridge Electric Supply Company, Limited, into whose 
John’s College, which was founded in 1511, while Fig. 2 | hands the supply of current for lighting and power pur- 
depicts the bridge commonly called the Bridge of Sighs, | poses in the town has devolved. The existing order waa 
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originally applied for and obtained by the Corporation, bat | for which the managing director was alone responsible, were 
in 1892 was ag aes by the Hon. C. A. Parsons for a | accordingly drawn up and a Parsons steam-turbine plant 
round £1,000. No time was subsequently lost in getting | resolved upon. The site selected for the generating station 
to work, a company being promoted, building operations | is situated as shown in Fig. 11. The chief factor governing 
commenced, and the supply of current to consumers | the selection of this particular spot was ou 

the excellent facilities for condensing and boiler feed 
water which it offered, being situated immediately on the 
banks of the River Cam. But sites for generating stations 
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Fig. 7.—Ceutral Station, Camtridge. 10. 8&—lcmpuray Llant, Cambridge. 


inaugurated well within the same year. The capital of are, like battleships, always more or less of à compromise, 
the company is set down at £100,000, of which amount | and in the case under notice the unusual advantages with 
about half only has been called up. Messrs. D. Munsey | regard to water supply were obtained partly at the expense 
8 Hon. C. A. Parsons (managing director), Sir | of coaling facilities. Coal has, in fact, to be carted some 

C. Browne, P. W. Latham, and John B. Sim n are the distance, since the river is not available for its transport. 
directors, while Mr. John H. Barker, A. M. I. C. E., M. I. E. E., It cannot be delivered at the station yard under 13s. 3d. per 


rs © 
ORRY ee 
* 


Fia. 9.—Switchboard, Cambridge. 


i resident ger and engi to tho com . | ton, which represents the actual price being paid at the 
Tarin regard 1 ree of the town, ü present moment for slack. The cost of agi A from the 
dizecters decided to put dewn a high-pressure alternate- pit's mouth accounte for about 8s. of this amount. 

current ‘generating plant with transformers. Plans, | Some diffeulty was also experienced with regard to the 
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foundations of the generating station buildings, owing to | very little artificial illumination is needed in the colleges, 
the nature of the site, nothing more secure than stiff mud | and for this reason those in charge of the Cambridge supply 
being met with for a considerable depth. For this reason | are enjoying a very quiet time just when the majority of 
the foundations of the chimney shaft, which is carried to a 
height of 150ft. above the ground-level, had to be sunk to 
a depth of 30ft. in order to reach the solid clay. In the 
case of the engine and boiler room foundations it was 
not considered necessary to adopt the same precaution, 
a sufficiently firm foundation being obtained by footing 
the walls, etc., with a substantial area of solid concrete. 
So far as the walls and engine-room foundations are 
concerned, the latter plan succeeded admirably, but did 
not entirely succeed in the case of the boilers, one of 
which settled down so much as to necessitate the under- 
pinning of its foundations. Within six months of actually 
starting building operations the supply of current to con- 
sumers was commenced—an extremely creditable perform- 
ance, especially when the difficulties initially met with are 
taken into account. Various extensions and alterations 
have been carried out since the station started in 1892. 
These have been necessitated by the rapid increase in the 
number of lamps connected to the mains. Fig. 4 shows 
the disposition of the station buildings and equipment, 
though the most recent and important additions to the 
plant are not marked in. A view of the engine-room as 
it appeared on completion of the original instalment of 
plant is shown in Fig. 5, while Fig. 6 conveys an idea of 
the present appearance of the same room, the most recent 
additions to the plant being shown in the foreground. An 
78555 view of the station from the riverside is given in 

ig. 7. 

Some idea of the progress which electric lighting has 
made in Cambridge may be obtained from a glance at the 
latest figures to hand. There are at present connected 
to the co y's mains the equivalent of about 28,000 8-c.p. 
lamps, exclusive of some 8 h.p. in motors. The number of | stations have to meet the maximum demand. Mr. Barker 
units supplied to consumers during 1899 amounted to | is one of the few central-station engineers in a position to 
298,392, an increase of 38,085 as compared with the total | rely with certainty upon an undisturbed Christmas holiday. 


| 


NO. bf ALL | SAINTS. 


Fic. 10.—Diagram of Switchboard Connections (one Group of Plugs), 
Cambridge. 


Fic, 11.—Mains as laid at Cambridge. 


of the previous year. The colleges have not been slow to | Although the colleges are the company’s best customers, 
adopt the light, and now constitute the company’s principal | the residents, hotels, and shop proprietors of the town have 
source of revenue. The demand in a university town must | also taken to the electric light very well, as may be judged 
naturally be a fluctuating one, since during the vacation | from the fact that out of 10,000 houses of all kinds in Cani- 
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bridge, over 400 are connected to the mains. It is probable 
that a system of free wiring may be adopted in Cambridge at 
no distant date, whereby the number of consumers might be 
largely increased. Hitherto the price charged to consumers 
per unit for lighting purposes has been 7d. with discounts, 
but the maximum demand system of charging is about to 
be adopted in tbe town, whereby 7d. will be charged per 
unit for the first hour and 34d. afterwards. Special rates 
are conceded to large consumers. It may be mentioned 
here that the prevailing price of gas is 3s. per 1,000 cubic 
feet. The maximum demand which the generating plant 
has so far been called upon to meet was 400 kw., while as 
much as 77 per cent. of the units generated has been 
accounted for as actually sold. The works lighting includes 
the supply of current to a row of cottages inhabited by 
workmen in the company’s employ and also to the 
engineers residence, all in close proximity to the works. 
There is no public street-lighting in Cambridge at present. 

We may now enter into a more detailed description of 
the plant installed. The boiler-house contains four boilers 
at present, three of which suffice to take the heavy load, 
with one standing in reserve. The boilers are of the 
Lancashire type by Adamson, and supply steam at 140lb. 
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spare to the square inch. They each measure 30ft. long 
y 7ft. 6in. diameter, and are worked with forced draught, 
being, however, stoked by hand. A Green’s economieer is 
fitted in the main flue, by means of which the feed water 
is heated up to about 300deg. F. before entering the 
boilers. Its scrapers are driven by a motor, which also 
serves to drive the repairing-shop machinery, including 
lathes, etc., for the station is practically self-contained, and 
provided with the necessary equipment for executing its 
own repairs. The steam-piping from the boilers to the 
turbines is in duplicate throughout, and its arrangements 
will be seen on reference to Fig. 4. This piping is placed 
in a tunnel below the engine-room, the branches to the 
- several turbines being carried up through the floor. 

Coming to the engine-room, it may be mentioned that 
this is 50ft. long by 34ft. wide. The plant at present 
installed comprises six steam-turbine sets of the following 
capacities respectively: one 35-kw., one 60-kw., three 
120-kw., one 500-kw. Each of the five smaller turbines is 
direct coupled to its respective alternator, and runs at a 
speed of 5,400 revolutions per minute. The exciters are 
coupled to the alternator shafts, and the supply of steam to 
the turbines is electrically governed. Each turbine is pro- 
vided with a separate condenser of the surface type, the 
necessary circulating water being drawn from the river by 
the pumps attached to the condensers for that purpose. 
The alternators generate at 2,000 volts terminal potential. 
The bearivgsare provided with forced lubrication throughout. 


The larger and most recently installed turbine set com- 
bines all the latest improvements introduced by Messrs. 
Parsons and Co., and may therefore be dealt with at some 
length. When the directors of the Cambridge Electric 
Supply Company, Limited, decided to put down the new 
plant, they invited tenders from five leading English firms 
fora direct-coupled high-speed engine and a 500-kw. dynamo, 
and in reply they received tenders from each at the figures 
given below: 

y E T E 8 £4,100 


B oaa a = 5,456 without condenser and 
E E E 8 4,880 pumps, 


0 
4,824 with condenser and pumps. 


E Messers. Parsons and Co. 
In accepting the tender of Messrs. Parsons and Co., the 
directors were guided by the following circumstances. The 
cost of a condenser and pumps, with an independent engine 
to drive them, was about £1,025, which fact reduced the 
tender of Messrs. Parsons to £3,799. A more serious 
consideration was that the space available in the present 
engine-room would not accommodate a single set offered 
by the first four contractors, whilst it is possible to instal 
two 500-kw. sets of the accepted design—as a matter of 
fact the second set has since been ordered for delivery 
during the present year—and in addition to the other 
advantages of turbine-driven plant, their guaranteed con- 
sumption of steam per kilowatt-hour for this size was lower 
than that of other makers. The figures in this case are 
given below : 


25 per cenb. Fall Half: 
overload. load. load. 
28lb. 


HW v c 
IId. 18.—Primary Cable Joints. 


All were to have 140lb. pressure of steam, and to be con- 
densing. The last figures included the power absorbed by 
the air and circulating pump, and are without the 5 per 
cent. margin claimed in the other four (which is equal to 
another 14 of steam). 

The plant was tested at the makers’ works, Newcaatle-on- 
Ta in October last by the company’s engineer, Mr. John 

Barker. It was impossible to attach its own condenser, as 
this had already been delivered and was built in position 
at Cambridge. As regards steam consumption, the figures 
are comparable with the guarantees of the other four, except- 
ing the margin of 14lb.; the condenser and pumps attached 
to the test-house were used. The tests extended over a 
period of four hours, and gave the results tabulated below : 


Boiler pressure — 127 139 145 140 
Faennummnmn 24 75 24'5 26:5 27°6 
Barometer 29 ˙6 — — — 
Water per hour, lbs......... 13.400 12.675 7,029 4,180 
Output in kilowatts ...... 598 526°4 256°1 124 
Water per kilowatt-hour... 22 4 24°1 27'5 337 
Exciting current,kilowatts 3˙5 3˙3 3:1 30 


When in position with its own condenser it is hoped to 
get even better results, as a higher vacuum will be main» 
tained than is possible with a condenser so far away from 
the engine, as is necessary in a test-house, and without the 
many branches on a trunk pipe. So far as is known, the 
figure of 22 Alb. of steam per kilowatt-hour at only 127lb. 
pressure has not been previously attained with a high-speed 
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engine of this size, and a maintained efficieney down to one 
quarter full load of only 33-7lb. is a remarkably good 
rformance. Fig. 6 shows the set erected in position at 
mbridge. The engine is of the usual parallel-flow 
turbine type, and runs at a speed of 2,700 revolutions per 
minute. It is electrically governed, and can run in parallel 
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FIG. 14 —Laying Malas, Camb: idge. 


with the other alternators. Below the floor, in a tunnel, 
is a surface condenser, which 1s connected by a pipe on 
either side. The air and circulating pumps are on the 
same level as the condenser, and are driven from a worm 
and wheel, which worm is of three threads, and is con- 
nected to an extension of the engine shaft at the high- 
pressure end, This arrangement of driving air-pumps 
has been found satisfactory during the last four years. An 
engine with a similar attachment has run almost daily witb 


Fic. 15.—Getting in Transformer, Cambridge. 


the same worm-wheel, which is still in excellent condition. 


The alternator is coupled direct to the engine; it is four- 


ir with rotating armature, and delivers current at 2, 000 
volts of 90 periods per second. To the same shaft is coupled | 
the exciter dynamo; it has a capacity of 5 kw., though only 


3°5 are required at full load, or about 0°7 per cent. of the 
output. It was impossible to deliver the engine in time 
for the winter of 1899, and the plant at the disposal 
of the company was not powerful enough to carry through 
witbout dangerously overloading. Messrs. Parsons and 
Co. therefore lent a 100-kw. 
to run unti) delivery of 


the larger 


non-condensing set 
machine. 


Fig. 8 shows this engine and dynamo as it stood 
working in the basement of the engine-room. It rests 
only on four blocks of timber laid on the bare earth ; 
three connections only were required: a din. steam-pipe, & 
10in. exhaust, and a pair of cables to the switchboard. 
The total coat of erection was something under £5. 
It is safe to say that no other class of plant can be so 
readily adapted in urgent cases, nor could a 200-i.b.p. 
engine of other build run under such simple conditions of 
foundations. In actual running the engine was the most 
silent in the place, and was quite as good in all other 
respects. In 1898 the directors let one of their engines 
and alternators to a town whose heavy season was in the 
summer, to help them until they could obtain plant, and 


| the engine was in a few days after returned to work and 


ready for the winter season. f 
A few further remarks remain to be made respecting the 


alternators. A very ingenious method has been adopted 
| by their makers, Messrs. Parsons and Co., whereby the 


balance of the armature may be readjusted should it be 


| necessary. The core of each armature is provided with 
| threaded bolt-holes at either end drilled parallel to the 


armature shaft near the outer circumference of the 
core. Should the balance of the armature require readjust- 


8 wher — 


Fic, 16 — Use of Doulton Conduits, Cambridge. 


ment, its heavier side is ascertained N a pencil 
against the revolving shaft, a screw bolt being then inserted 
in the core on that side found to be the lighter. The 


| centrifugal balance of the armature is thas effectively 
adjusted in a very simple manner without dismounting the 
machine. 


The switchboard (Fig. 9) was erected by the works’ own 
staff. Its arrangement is exceedingly simple, though at 
first sight somewhat cumbersome. The alternators are 
not run ia parallel, Mr. Barker having a personal prejadice 
against such method of working, although we understand 
that the type of alternator in question will run quite satis- 
factorily so. The method of working which Mr. Barker 
has adopted consists in running the alternators on separate 
circuits or individual groups of circuits. In fact, the 
switchboard arrangement admits of one machine being run 
on all the circuits simultaneously or on any number of them 
as circumstances may require. There are nine feeders run 
from the switchboard to different points in the distributin 
network of mains, or, more correctly speaking, we shoal 
say 10, sinve one feeder is divided into two portions 
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behind the board. The leads from each generator run the 
entire length 185 3 constitute the bus bars, as 
it were. But the groups of plugging points are governed 
by the number of 8 al ines (here are fine: of the 
latter, consequently nine sets of plugging points are 
entailed by the arrangement adoped. A diagram of the 
connections of one of these sets is shown in Fig. 10, from 
which it is readily apparent how the changes are made. A 
change-over switch, situated immediately below each of the 
groups of plugs, enables the load on any one machine to be 
shifted over to another as the load increases or decreases. 
Before changing over, the machine to be substituted for the 
one already on load is run up on a water resistance until 
it is doing approximately the amount of work which it will 
be called upon to do when switched on to the actual load. 
A flickering of the lamps is thus avoided. The arrange- 
ment is very simple, and with judicious management does 
not entail more manipulation at the switchboard than parallel 


r ; 

The ‘feeders originally laid are of the Silvertown india- 
rabber-covered type, but for recent extensions of the mains 
the British Insulated Wire Company’s paper-insulated type of 
cable has been exclusively employed. A new feeder of the 
latter type capable of taking the whole of the load, has been 
recently run. This is a concentric lead-covered cable, while 


mon mem 8 7 5S 
An- Me r 
Fia. 17. Maximum Load Curve, Cambridge, 


the older feeders are twin cables. It is drawn through 
iron piping, together with a cai prema triple-concentric 
main, but to obtain the sanction of the Board of Trade to 
this practice the company had resort to a somewhat unusual 
device. Over the paper insulation of the concentric high- 
ressure cable a thin continuous strip of copper was wound 
17 to giving the cable its lead sheathing. Should a defect 


G T 8 ° ton ms 234362789 
flare 


the cable develop, this strip of copper would prevent the 
ead covering from being fused, since it would assist the 
latter as a conductor. This new feeder has practically 
duplicated the original system of feeders, since means of 
interconnecting it with the several transformer sub-stations 
have been amply provided for, and as the previously 
existing feeders can likewise be interconnected at the 
sub - stations a serious breakdown of the distributing 
system is practically impossible. The transformer sub- 
stations are 10 in number; their disposition over the area 
of supply may be seen on referring to Fig. 11. The most 
recent of them are of the double-deck type, the transformers 
being situated in the lower chamber. The transformers 
in use are almost exclusively of the Parsons enclosed type, 
and about 30 of the house transformers originally adopted 
in Cambridge are still left. Distribution to consumers is 
now on the three-wire system, partly with 420 volts between 
the outers and partly with 210 volts between the outers, 
the change from the old two-wire system having been 
recently made. 
the company’s own workmen. An ingenious form of 
house box, patented by Mr. Barker and manufac- 


tured by the British Insulated Wire Company, is being 


employed in Cambridge, An illustration of the same repro- 


All the outside work is done by 


duced from a photograph is shown in Fig. 12. The terminal 
screws are designed for use with a special screw-driver, also 
patented by Mr. Barker, but manufactured in this case by 
the Ediswan Company. This screw driver is provided 
with a bulged head, designed to slide into a corresponding 
enlargement at the base of the screw slot, so that when 
inserted from the side of the screw head the driver cannot 
be withdrawn from the slot by a direct vertical pull, and 
movement during the screwing operation is further pre- 
vented by a steel rod, which is pressed into a cavity pro- 
vided in the screw head by means of a spring actuated from 
the driver handle. Hence, when the screw has been released, 
there is no possibility of its falling and short-circuiting the 
leads, since it is firmly held by the screw-driver. House 
connections may be, therefore, made or broken with 
impunity without cutting off the current, and to render 
this safe the screw-driver handles are well insulated with 
vulcanite. Fig. 13 shows the type of high-tension main 
junction-box employed at eo ee while Figs. 14, 15, 
and 16 shows how main-laying and the getting in of trans- 
formers are conducted in Cambridge. e last-mentioned 
figure reveals a length of Doulton conduit which was 
disturbed by the Corporation during the. laying of sewers 
and broken as shown. It is only fair to mention, however, 
that compensation was obtained by the company. 3 

A typical heavy-load curve obtained at the station is 
shown in Fig. 17. In conclusion, we have to thank Mr. 
Barker for bis courtesy in showing us over the above- 
described works, and placing in our hands the information 
given concerning them. 


D D D D D D | 
NOTE ON THE ELECTRICAL RESISTIVITY OF 
ELECTROLYTIC NICKEL. * 
BY J. A. FLEMING, M.A., D.SC., F.R.S. 


The numerical values assigned by various experimentalists 
for the mass or volume electrical resistivity of certain metals 
differ very considerably. Some metals are without much 
difficulty pre as often as required in a state af such 
chemical purity, and brought so easily into similar physical 
conditions as to annealing and density, that determinations 
made by different observers of their resistivity or specific 
electrical resistance are nearly identical. Matthiessen’s 
long-accepted value for the mass resistivity of coppa: in the 
form of drawn wire—viz., 0°14493 standard ohm per 
metre-gramme—was substantially confirmed by the more 
recent. work of Mr.. T. C. Fitzpatrick. Even the purest 
electrolytic copper now obtainable in an annealed condition 
does not show an electric conductivity more than 3 per 
cent. greater than that of a similar character prepared 
35 years ago by Matthiessen. | 

In a research carried out in the years 1892 and 1893 by 
the author in conjunction with Prof. Dewar careful redeter- 
minations were made of the volume resistivity at Odeg. C. 
of all ordinary metals, taken for the most part in an 
annealed condition and in a state of great chemical purity. 
The values so obtained for the electrical volume resistivity 
of silver, copper, gold, aluminium, zinc, platinum, tin, 
lead, magnesium, and iron agreed fairly well with the 
values given by Matthiessen, and quoted in most of the 
treatises on electricity. The resistivity of cadmium, as given 
by us, was, however, considerably larger than that usually 
stated, although our sample of cadmium was very carefully 
prepared. In the case of nickel, the purest nickel we wera 
able to obtain was that prepared from nickel-carbonyl. 
Dr. Ludwig Mond, F.R.S., was so kind as to furnish us 
with two tubes of this nickel. It was found, however, to 
be too brittle to draw into wire, and the operation of 
melting it would have most certainly introduced impurities. 
Accordingly the nickel tube was cut up in the lathe into a 
spiral, and a resistance coil formed with it which could be 
used for taking the resistivity ratios at different tempera- 


‘tures, but which was not sufficiently uniform in dimensions 


to permit its volume resistivity to be calculated. Hence, 
in our published results we took the volume resistivity of 
this nickel at Odeg. C. to be 12, 520 C.G.S. units, which is 
the value given by Everett, said to be derived from 


Paper read before the Royal Society, Dec. 14, 1899, 
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Matthiessen’s experiments, and simply calculated the resis- ORSERVATIONS ON THE RESISTANCE OF ELECTROLYTIC NICKEL WIRE.. 


tivity at other temperatures from the experiments given by 
our own observations with the Mond nickel. About a year 

, however, Mr. J. W. Swan, F.R.S., sent me a sample of 
nickel wire which he had prepared electrolytically from a 
hot solution of very carefully purified nickelous chloride. 
The electrolytic metal was annealed by heating in an 
atmosphere of hydrogen, after having been drawn into wire 
through a die. The nickel wire so prepared and annealed 
is as soft as a silver wire. It had a fairly uniform diameter 
of about 0-Olin., and a length of nearly 250cm. The mean 
diameter of this wire was taken with the micrometer 
microscope at regular intervals of centimetres with the 
following results : 


DIAMETRAL MEASUREMENTS OF NICKEL WIRE AS READ BY 
MIcROSCOPE aT REGULAR INTERVALS OF ABOUT 5CM. 


Obs, Diameter (inches). Obs. Diameter (inches). 
1 0 0097 26 0 0100 
2 0°0097 27 0:0096 
3 0°00975 28 0 0098 
4 0°0107 29 0 0093 
5 0:0100 30 0 0099 
6 0:0098 31 0:0102 
7 00100 32 00098 
8 001015 33 0:00975 
9 0°01015 34 0:0095 

10 00100 35 0 0098 

11 00098 36 0 00985 

12 0°0100 37 000965 

13 0 01015 38 0:0098 

14 00099 39 000985 

15 0:0101 40 0 0101 

16 0:0099 41 0:0096 

17 00099 42 0 0094 

18 001005 43 0:0098 

19 00097 44 0 0098 

20 0:0098 45 0:00995 

21 0°0098 46 0:0098 

22 000985 47 0:0098 

23 0:0101 48 0:0096 

24 0 0100 49 0:0099 

25 0:01005 50 00101 


The mean diameter of the wire, as obtained from the above 
50 readings, was 0:00985in. This was checked by taking 
the density of the wire with all the usual precautiens for 
obtaining a correct value. The length, weight ia air, and 
weight in water were determined to be as follows : 


Length of the wire . 246 ‘98cm. 
Weight in air.. . .. F 8 1:1163 grm 
Weight in water at 18deg. C. + suspension 1:00175 ,, 
Weight of suspension . 2 0:1000 „ 
Weight of wire at 18deg. C. in water. s+ 0'99175 „ 


From the above observations the density was found to 
be 8°96 at 18deg. C. The mean diameter calculated from 
the length and density is then 0:00997in. Hence we have: 


Mean diameter from micrometer measurement 0:00985in. 
Mean diameter by specific gravity and length measure- 
e c E 0°00997in. 


The mean of both means is 0:00991lin. =0:02567cm. This 
last number was taken as the value of the mean diameter. 
The nickel wire was then soldered to thick copper leading-in 
wires, and wound on a frame of a kind suitable for im- 
mersion in liquid air. A description of this particular 
kind of resistance coil, which has proved itself to be 
exceedingly suitable for low-temperature work, was given 
in a paper describing the result of numerous observations 
on the resistivity of metals at low temperatures, published 
by Prof. Dewar and the present author in 1893. A coil 
having been thus constructed its resistance was taken at 
various temperatures in a bath of paraffin oil, and the 
results are as shown in the table below. The temperature 
of the bath was measured at the same time by means of a 
platinum thermometer (P,) used in previous researches. 
The conversion of the platinum temperatures into centi- 
grade temperatures was effected by means of a table drawn 
up by Mr. J. Hamilton Dickson for this thermometer. 
The measurements of the resistance at low temperatures 
(78 2deg. and — 182'5deg.) was obtained by measuring 
the coil in liquid air and melting CO, at the Royal 
ee Laboratories, by kind permission of Prof, 
S Wär. . 


Total resist-| Platinum Centigrade Volume 
Obs. janceof nickel] temperature, | temperature, |resistivity in 
wire. pt. C. C. G. S. unite. 
1 3 4284 1057 1232 6.974 
2 3 7583 18:489 18 29 7,641 
3 3:9470 28 676 28°32 8,029 
4 4°1109 36 959 . 36:51 8,363 
5 4:3506 48:740 48 21 8,850 
6 4:5679 58:773 58 23 9,292 
7 4:5778 59 315 58°78 9,312 
8 4°7493 67 384 66°85 9,661 
9 5 0403 80:550 80 11 10,253 
10 5:2018 88 ‘587 88°25 10,582 
11 53000 93:544 93°29 10,782 
12 5:3882 95 731 94°88 10,961 
13 5 2379 89 289 88:97 10,655 
14 5:0094 78 482 78°02 10,190 
15 4°7273 66 700 66°17 9,616 
16 4:5260 57:151 56 61 9,207 
17 4 3586 48 704 48°18 8,805 
18 4:1323 37 ‘906 37°44 8,406 
19 3 9620 31:226 30°83 8,060 
20 38112 21'550 21:30 7,753 
21 3 4318 2°205 2°35 6,981 
22 2'090 — 80°72 —78˙2 4,251 
23 0°710 - 196 89 - 182 ˙5 1.444 


The total resistance of the nickel calculated from the 
above observations is set out in the form of a curve (Fig. 1), 
having resistance as ordinates and temperature as abeciesæ. 
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Fia. 1.—Temperature Resistance Curve for Electrolytic Nickel Wire. 


The curves are given both for temperature in Centigrade 
degrees and temperature in platinum degrees. The curve 
shows that the resistance is falling steadily downwards 
to a zero value as the absolute zero of temperature is 
approached. In Fig. 2 the portion of the curve between 
Odeg. C. and 100deg. C is shown in an enlarged scale. In 
Fig. 3 the volume resistivity is set out in terms of tempera- 
ture. The results show that the volume resistivity or 
resistance per centimetre cube of this electrolytic nickel at 
Odeg. C. is 6,935 C.G.S. units. The average temperature 
coefficient between Odeg. C. and 100deg. C. is 0:00618, 
The above observations indicate that this electrolytic 
nickel, as prepared by Mr. Swan, has an exceedingly 
different and much lower resistivity than that employed 
for test by Matthiessen 35 years ago. 

The value of the mean temperature coefficient of, the 
nickel used in the experiments of Fleming and Dewar in 
1893, [and prepared by Dr. Ludwig Mond, was 0:00622 
between Odeg. C, and 100deg. C. It is clear, therefore, 
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that some extraordinary electrical difference exists between 
nickel as it can now be produced electrolytically and nickel 
as it was produced by Matthiessen for his experiments. It 
would be interesting to ascertain if any specimen of nickel 
known to have been used by Matthiessen for his experi- 
ments still existe, and if so, to discover the nature of the 
impurity (if impurity was present), or at least the physical 
difference, which caused his nickel to have nearly double 
the electrical resistivity of that which can now be produced. 
I desire to record my thanks to Mr. J. E. Petavel and to 
Mr. A. Blok for assistance in these experiments. 
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Pia. 2.—Temperature-Resistance Curve 
(Range, O- 100deg. C.). 


for Swan's Hlectrolytic Nickel Wire 
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steam pressure was 16lb. per square inch absolute, and 
with 7°45 gallons of water passing through the heater per 
minute the feed was raised from 56deg. F. to 205deg. F. 
A further test was made to ascertain the value of the feed- 
water heater used with a condensing engine. The gain in 
this case could not possibly be much, the whole question 
turning on the rate at which the exhaust steam would 
transmit its heat to the feed water. The engine in this 
case was a 6}in. by 10in. by 20in. compound condensing 


engine, with a terminal pressure of 8lb. per square inch and 


a vacuum of 12lb. The heater contained 19 brass tubes, 


D 30 40 
Temneratiure lantia. e 


FIG. 8.—Rlectrolytic Nickel Wire (Curve to obtain 
p at Odeg. C.). ( 


Note added Dec. 6, 1899.—Since writing the above short | 2in. diameter and No. 12 B.W.G. in thickness, also about 
paper, I have discovered in a paper by Messrs. A. | Aft. long. 


Matthiessen and C. Vogt a reference to the sample of Terapératare of water Temperature of water 
to heater. 


nickel with which the present accepted figure for its 
resistivity was evidently obtained. This paper is entitled 
“On the Influence of Temperature on the Electric Con- 
ducting Power of Iron and Thallium,” and its title would 


not lead a reader to look in it for a reference to the | 


resistivity of nickel. Messrs. Matthiessen and‘ Vogt 
therein state that samples of supposed chemically pure 
nickel and cobalt wires prepared by M. Deville were given 
to them by M. Wöhler. They measured the resistivity of 
these samples, but they state that their electrical behaviour 
gave them reason to believe that this nickel and cobalt 
were not pure. They dc the electrical conductivity of 
the nickel as 13°11 at Odeg. C. taking hard- drawn silver at 
Odeg. C. as 100. Hence, if hard-drawn silver has a volume 
resiativity of 1,620 C.G.S. units at Odeg. C., it follows that 
Matthiessen and Meh value for the resistivity of their 
sample of nickel would be 12,357 C.G.S. units at Odeg. C., 
which is a number very close to that usually given in tables 
of electrical specific resistance.* Matthiessen and Vogt 
state in this paper that they hope to be able to prepare 
pure nickel 5 and obtain a value for its elec- 
trical resistivity. I have been unable to discover, however, 
that they ever carried out their intention. At any rate, 
the number which they give for the electrical volume 
resistivity of this nickel of tbe purity of which they 
evidently had suspicions has been accepted for the last 
36 years as the true value. 


THE ECONOMICAL GENERATION OF STEAM 
POWER. 
BY BENJN. A. TAPP. 
(Continued from page 23.) 


As indicating in some measure the saving which may be 
effected by heating feed water in an apparatus similar to 
the above, we give the results of a test. The heater 
was constructed with 37 brass tubes, 4ft. long, 2in. 
external diameter, and No. 12 B.W.G. thick. The terminal 


* The numerical value of the specific resistance of nickel given 
in various tables by different authors are not quite identical, and 
yet all so far found are stated to be derived from Matthiessen’s 
experimente. Thus Everett (C.G.S. System of Units,” 1891 
edition) gives 12,320 C.G.S. unite at Odeg. C. as the value. 
Landolt and Bornstein give one value equivalent to 12 757 at 
Odeg. C. from the ratio of conductivity of nickel to that of 
mercury, and another equivalent to 12,014 at Odeg. C., derived 
aa be ratio of the conductivities of hard-drawn silver to that 

nickel, , 


Gallons per 
from heater. minute. 
So IA Ee uin 3°5 
c E / = 6:0 
n A E cera 120° F. ensinei . 84 


It was noted that the temperature of the hot-well was 
very low, and from this it would appear that no great 


Fig. 2,—Cross-Section of Boiler, showing Vicat’s Stoker. 


econ my can be gained by adopting the heater with con- 
densing engines. In fact, the writer considers that with 
modern facility for condensation, even with scarcity of 
water, and for considerable powers, the use of feed-heaters 
in such a way as to impair the vacuum cannot be recom- 
mended, except under peculiar circumstances. 

We will now consider appliances for increasing the 
efficiency of the furnace. Under this heading we may 
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TABLE C. 
72 Hand firing, a Hand firing, 
* Vicars. forced 8 Moers ordinary draught. 
e O NET E A E BEA phn intonsiees | 23/6/90 | 24/6/90 21-27/7/86 13-19/4/86 
F AAA IEE A ungvdsobindadensaena pes | l 1 4 4 
SUDO BE TROT DTI TT E ET PE PIES N | Lancashire Lancashire Cornish Cornish 
— RE Se ͤ Ü | oft. x 7ft. Hin. 30 kt. x 7ft. Sin. 28ft. x 6fb. 28ft. x Gft. 
/// E S A “3 2fb. Yin. 2fb. Yin. 3ft. Gin. 3ft. Gin 
Area firegrate in square feet 22 33 45˙6 84 
ee coc iis cecsciuecsdacscvaccoaacsapaascensses 10 10 168 168 
c ͤ ͤ— w d 1 Bituminous (small) Welsh (small) Bituminous (slack) Welsh 
r ß 2 ton 13 cwt, 3 ton 4 cwb, 91 ton 16 cwb. | 37 ton 10 cwt. 
Coal burnt per square foot of grate, and per hour ...... 27 1b. 21°7lb. 26 Olb. | 6lb. 
Water evaporated per hour and per boiler .................. 5,3301b 5,0201b, 2,525lb. 1,083lb 
Water evaporated per pound of fuel... | $‘98lb, 71b. 8*25lb, 8:65lb. 
Far ³o»wA ð ᷣ | 138. 158. 138. 168. 6d 
Cost of fuel per 10, 000lb. water evaporatee ld 68. 54d. 98. 43d. 78. 4d. 8s. 6d. 
TABLE D. 
i Martin 
Davidson’s ' | Dorman 
Hartlepool Paper Sons, Stockton Malleable Iron 
— Papermilla, Com and Co.’s Lon ’ and Com % Works. 
. . ys Wor 
Aberdeen ae Lindley. Go. ii 
| el —¼ en 0 
Duration of trial . 264 hours 144 hours 15 hours 10 hours. 16 hours 214 hours; 18} hours 
Water evaporated per hour 1,139 gals 1,207 gale. | 1,128 gals. 1, 249 gals. 1,080 9934 gals. | 991 i 
Water evaporated per pound fuel. 8˙34lb 10lb. 8°48lb 9°14lb. 8'56lb. 11°05lb. 9°7alb. 
Fuel per square foot gratz. . 45ʃb. — | — 45lb. 45 •8lb. — — 
Average temperature feed water 146deg. F. 180deg. F. 180deg. F. 320deg. F. a 5 F. |168deg. F.| 178deg. F. 
Average steam pressure ..... PNA AT 83lb. 83lb. 83lb. — 73lb. — — 
ages work by compressed-air furnace and 
er— 
1. Over hand firing. . 8 — 40 per cent, 31 per cent. — 634 per cent. 31:9% |31'6per cent. 
2. Over machine stoker and Camel furnace} 50 per cent. 33 per cent. — — — 


Economy of C. A. machine 9 per cent. 8˙5 per cent. '37°7 per cent./9°6 per cent 423 per cent. 25 per cent. 47 per cent. 
aes ta d POEA E E eee Sraa Water measured Same fuel for3s. per ton — ame fuel for Ditto 386. per ton 
in tanks. Fuel] hand firing cheaper fuel hand firing cheaper fuel 
weighed on and stoker, than before. and stoker than before 

machine. teste. | teste. 


| 


place the numerous mechanical sprinkling and coking 
atokers and automatic furnaces of English and American 
design, also forced and induced draught appliances, and 
water-tube grates, etc. Among tbe many mechanical 
stokers, we may note those of Messrs. Vicars, Bennie, 
Proctor, Hodgkinson, Meldrum and Clayton, Babcock and 
Wilcox, etc., all of which endeavour to attain a similar 
object—i.c., to automatically feed into the furnace small 
coal and slack at a regular rate, and in the coking variety 
provision being made for coking the fuel before it reaches 
the actual fire; to gradually move onward the fire until in the 
form of ash, etc., it is discharged over the back end of grate 


| 


Vicars’s atoker against hand firing with and without forced 
draught, and Fig. 2 shows the details of this stoker. 
Messrs. Bennis manufaeture two kinds of stokers 
of the sprinkler type, described as their (1) “machine 
stoker ” and “ self-cleaning Camel furnace”; (2) machine 
stoker ” and “ patent compressed-air furnace.” The machine 
stoker works on lines similar to those previously described, 
the Camel furnace being a specially constructed arrange- 
ment of firebars; the compressed-air furnace (Fig. 3) being 
an arrangement whereby air is forced through the firebars 
to aid combustion, etc. Messrs. Bennis have guaranteed 
their stokers and furnaces in the following particulars : 


Fic. 8.—Details of the Bennis Compressed Air Furnace. 


into the flue, and becomes banked up and highly incan- 
descent, which in ite turn consumes any smoke passing over 
or impinging on it. Messrs. Vicars’s stoker, one of the best 
known of the coking type, is provided with a divided 
hopper containing the fuel supply. Fuel is slowly pushed 
on to the firebars by means of reciprocating plungers, 
and by a slow reciprocating motion imparted to alternate 
sections of the grate is carried gently forward, allowing 
time for coking, etc., before it arrives at and is discharged 
over the back of the grate into the ashpit. The supply of 
fuel and motion of the firebars are al adjustable. The 
accompanying table (C) shows the performance of Messrs, 


(1) machine stoker and self-cleaning Camel furnace—an 
evaporation from and at 212deg. F. of not less than 
800 gallons per hour witb good Yorks slack, also 7lb. of 
water per pound of coal; (2) compressed-air furnace and 
stoker—an evaporation minimum of 950 gallons per hour 
and 8lb. of water per pound of coal in the same manner ; 
with the latter machine the steam production can be varied 
at will. Appended is a table (D) of results obtained from 
several trials of the stoker and compressed- air furnace, 
showing the extra work that was obtained from this furnace 
over the ordinary machine stoker and also over hand 
firing. Attention is also drawn to the large fuel consump- 
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tion per square foot of grate and to the remarks as to class | of grate from the hopper in front, and the rate of move- 
of fuel used. i ment is such that the fuel is consumed during the period of 

A machine stoker of the coking type, possessing some novel | its passage to the back of grate, and subsequently falls 
features, is manufactured by the Babcock and Wilcox Com- | into the ashpit in an incandescent state. The brickwork 
pany (Fig. 4). The grate is formed of practically an endless | construction at the front of this grate greatly facilitates 


LA 
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Fra. 4.—Section and Elevation of the Babcock and Wilcox Chain Grate Stoker 


SALL 


HOPPER 


chain made up of short cast-iron grate bars, linked together | the rapid coking of fresh fuel, and the arrangements gene- 
and passing over drums at front and rear. The front drum | rally are such as to ensure complete combustion. The whole 
is kept constantly rotating, motion being imparted through | of the grate can be run out to the front of the boiler on 
the eccentric rod and eccentric on a revolving shaft, over | rails for repairs, etc. 

the front of boiler. The-coal is fed over the whole ‘width (To be continued.) 
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FOLLOW OR START. 


When the history of electrical engineering comes 
to be written, and its rise certainly falls between 
the beginning and end of the nineteenth century, 
it will probably be asked what part bas England 
played in this great work. The reply will probably 
be far from satisfactory, and the credit of initiation 
will go to Italy, France, Germany, and America. 
As a matter of fact it seems almost impossible for 
this country to lay claim to any single piece of 
important apparatus in use in the industry. 
Certainly we cannot claim the practical dynamo, 
though we can claim the first indications of its 
possibility in the work of Faraday. From the 
time of his discovery to the time of Gramme 
the field lay fallow, and Gramme’s work was the 
potential factor in creating electrical engineering. 
Similarly in every direction of progress the initiation 
has come from abroad. America has developed 
electric traction, and to its energetic exploitation of 
England is due the awakening here. If telephony be 
included within the realm of electrical engineering, 
then undoubtedly its rise is due to America, though 
had it not been for the labours of Prof. Hughes and 
his magnanimous giving to the world the results of 
his labours, we do not imagine that telephony 
would be what it is. But every electrical engineer 
can look round and decide the question for himself 
as to whom he is indebted for the tools he 
uses. Swan can claim the incandescent lamp by 
a narrow margin of time, but he was not the first 
by several to think of such a lamp, though, again, 
he was first as regards the attempt with a filament. 
Broadly, however, we think history will prove that 
in electrical things this country has followed, not 
started. If an examination be made, is the same 
to be found in other directions? Not, perhaps, to 
so great an extent, yet too much so to be pleasant. 
Are there any reasons for such a state of things, 
and, as Artemus Ward said, if so, how many? 
The number of reasons is large, quite too large to 
endeavour to enumerate in a short article. The 
first, and by far the most important, is a question of 
national temperament. We are conservative, we 
are secretive. We work, and work, aud work, going 
over the ground that hundreds of others have trod 
because we know nothing of their doings, of their 
failures, or of their successes. We are not now 
trained to excel in work, we are trained to 
pass examinations. It may seem but a stupid 
joke to state and emphasise the statement 
that Englishmen are not readers, but it is true 
nevertheless. The American is a tenfold more 
methodic reader. It pays him to be so, and 
being paid he is satisfied. Of late years, thanks 
principally to the Japanese twins coming home, and 
by their energy getting the City Guilds to work, a 
great advance has been made in English methods of 
teaching technical subjects, though they are still far 
and away too old-fashioned. Technical colleges have 
been founded all over the land, but the result of 
their work has not had time to show itself, and we 
fear will be inoperative towards putting us to the 
front as starters, and not as we are now, mere 
followers. Will not someone in the closing 
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year of the century organise a new start for 
the new century. British manufacturing works 
are large. They are organised to make things 
pay, but they are hardly organised to give 
a good chance to capable men. Many of them have 
one fixed idea, that practice makes perfect.” It is 
& good idea, but, like all other ideas, may be driven 
too far. We would suggest, as we have suggested 
before, that the large factories should educate 
theoretically as well as manually. The professor 
should be as much a necessity in a factory as the 
timekeeper. Brain and hand should be trained to 
work together, and we feel quite sure that in a short 
time an impetus would be given to improvement and 


invention. 
ee 


THE DYNAMICABLES. 


The next dinner of this association will be held, by 
permission of the committee, on Wednesday, Jan. 17, 
at the Whitehall Club, Parliament-street, S.W., at seven 
o'clock, when R. E. Crompton, Esq., will preside. 


— 


CORRESPONDENCE. 


“One man's word is no man’s word, 
Justice needs that both be heard.” 


SCHAFFHAUSEN CENTRAL STATION. 


Sır, —We beg to acknowledge receipt of your journal, 
and are pleased to note the description it contains of the 
Schaffhausen central station. As to your remark about 
that puzzling loss of efficiency which by Mr. Kapp was 
brought home to the existence of coagulated oil in the 
bearings, we beg to complete your account by stating that 
the seat of this coagulated oil was by no means in the 
dynamo bearings, but that it was the spindles of the looms 
and self-actors of the mill which caused the extraordinary 
resistance, which circumstance lends to the case just ite 
interesting feature.—Yours, etc., 

MASCHINENFABRIK OERLIKON. 
(E. Huber.) 


ELECTRIC LIFTS. 


Sır, —I wish to correct a statement which appeared in 
the article on the Electric Construction Company’s lifts 
in your issue of Jan. 5. The makers say the lifts “ have 
given every satisfaction,” but on enquiry you will find that 
the reverse is the case. In two cases which came under 
my notice, the liftman narrowly escaped what might have 
been a serious accident, the lift having got beyond control 
owing to some defect in the switch gear. At the present 
time the lift on Bunhill-row side is broken down, and the 
Electric Construction Company’s man informs me it will 
not be in use for a month, owing to repairs which neces- 
sitate sending certain parts of the motor to their Wolver- 
hampton works. I may say also that hardly a week has 
pa without one or other of the lifts being under repair. 

he company’s managers may not know of the trouble the 
lifts are giving, but their fitters are constantly at the Bovril 
factory.—Yours, etc., WIREMAN. 


l eean —. 


REVIEWS. 


Municipal Ownership v. Private Corporations, etc. By M. J. 
Francisca, Rutland, Vt. Fifth edition, with Statistics to 
date. Published by M. J. Francisco and Son, Rutland, Vt., 
United States of America. 


If you set out with the conviction that the dog is gui ty 
and must be hung, there is no reason to worry about the 
verdict or the result. That is just what Mr. Francisco 
does. Corporate bodies are guilty: therefore they are 


corrupt—and hang them. This is clear from the title to 
his first division; thus: Is it beneficial to the taxpayers ! 
Is there any reason for adopting it except for political 
purposes? Is there a single plant that has saved 
money for the taxpayers when all the facts are shown ? 
As a matter of fact, this pamphlet is not so much 
an argument for or against municipal ownership 
as a diatribe on the venality of American officialdom. 
The author assumes every public man to be a black. 
guard, simply working for self and party, with no real 
desire to use his mantal ər physical gifts for the benefit 
of his fellow-citizens. We absolutely refuse to accept that 
view of English public men, and while admitting there 
may be a fair sprinkling of black sheep, shall as yet contend 
that the action of municipal bodies is free from the taint 
of corruption. The majority of English public men 
are gentlemen, and have no private ends to serve. 
They often possess wealth, leisure, and ability, and place 
these at the service of their fellows without idea of 
reward. It is no detriment to a man’s character to 
desire to stand well among his fellows, to want to lead 
rather than to follow, and to fight in the front rather 
than to be with the reserve in the rear. The black 
sheep are largely of recent importation, and so far as noise 

es, undoubtedly they are pre-eminent in that direction. 

hen their ways are based upon American, and had they 
their way, politics would play as big a part here as over 
there. They angle for votes, tempt the thoughtless and 
ignorant, and generally play Old Hae in places where 
they gain the upper hand. Still, they are but a small 


minority, and we trust they will ever remain in that con- 


dition. It is net our intention to discuss seriatim the 
sentences in this pamphlet, the greater part of which 
are condemned by the last phrase in the first 
pb, to the effect that “assertions are nut evidence.” 
ast concrete comparisons are almost impossible, and 
more often than not woefully misleading. Again, our 
author makes much of when “all the facts are shown,” 
but in his strident condemnation takes good care not to 
discuss factors that may tell against him. In fact, the 
whole pamphlet is a case of special pleading, and we only 
refer to it that no one may infer its conclusions are accepted 
on this side. Take only one simple case, which must 
be clear to everybody. The quantity of gas per ton 
of coal depends largely upon the quality of the coal, 
and to compare quantities without considering qualities 
is futile. Putting aside politics and honesty, we wonder 
why Americans can swallow five editions of this balder- 
dash. Here, for example, is a clear statement: 
„Nearly all the arc lights furnished under municipal 
ownership [of course, referring to America.—Ep. E. E.] are 
in small villages that are not large enough to sustain a private 
company.” Because these small! village communities are 
enterprising enough to instal an arc lighting plant and 
to pay for the light, the cost of the arc from these small 
lants is, without a word of caution, compared, to ita 
detriment with that from larger plants. Surely, whatever 
one’s convictions may be, there is no necessity to resort to 
methods of the kind put forward by this advocate of 
company work. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following are the first hs of a report of the 
Swiss Visits Committee which waa discussed at the meetin 
of the Institution last night: “The programme an 
itinerary of the visit were arranged by a committee 
(appointed by the Council of the Institution on March 9) 
consisting of. Mr. J. W. Swan, F.R.S. (president), Prof. 
W. E. Ayrton, Mr. H. Edmunds, Dr. J. A. Fleming, Mr. 
W. M. Mordey, Mr. R. P. Sellon, Mr. A. Siemens, Mr. 
C. E. Spagnoletti, and Prof. Silvanus P. Thompson, F.R.S., 
acting in co-operation with Colonel P. E. Huber, of 
Oerlikon, Mr. C. E. L. Brown, of Baden, and Prof. W. 
Wyasling, of Zürich, who constituted a Swiss Reception 
Committee, and to whose genial spl sangeet) and generous 
devotion of time, energy, and knowledge the success of the 
meeting was for the most part due. 
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A collection of technical notes descriptive of the works 
visited was drawn up by Prof. Wyssling for presentation 
to the members of the party, and was much appreciated 
by them. This collection, with a few slight alterations, 
and with additional notes (compiled on the same method) 
concerning works and installations not referred to in the 
original pamphlet, are here reprinted as affording a concise 
account of the various installations in a form eminently 
duitable for reference.” 

These notes are prefaced by a short résumé of the pro- 
gramme, with which our readers are now well acquainted. 
In the same way the notes of the various electrical works 
and central stations and electric railways visited consist, as 
a rule, of matter which has been more amply dealt with 
in our columns. These notes are most suitable for refer- 
ence, but we regret to see that the committee have not seen 
fit to draw up a report in the usual acceptance of the word. 
As it is, the conclusions to be drawn from the visit as to 
the present standing of Swiss engineering practice, and as 
to the points in whicb we should follow the same in 
England, are left to individual members to point out. At 
the same time, a few leading points laid down by the com- 
mittee would have improved the character of the discussion 
on the visit by offering definite statements to be confirmed 
or controverted. 

With reference to the photographs taken by the members 
at the time of the visit to Switzerland and since exhibited 
in the library, we understand that the committee have 
selected 72 photographs from the large number exhibited, 
and by the kindness of Mr. W.C. Mountain have arranged for 
these to be enlarged and mounted in an album at cost price. 
The album will contain 12 enlarged prints 12in. by 10in., 24 
photographs Gin. by 5in., and 36 photographs din. by žin. 
Several of the subjects will be technical, but the greater 
part will be interesting views both of scenery and members. 

he price, bound in half basil, will be 27s. post free in 
England. Members who, though unable to take part in 
the visit, wish to obtain a copy are requested to apply to 
Mr. R. S. Erskine, 22, Stanford-road, Kensington, not later 
than Monday, Jan. 22. | 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 12. 


Institution of Civil Engineers.—At 8 p.m., studente’ meeting. 
Address on The Theory of Structures and Strength of 
Materials,” by Prof. T. Claxton Fidler, M.I.C. E. 


SATURDAY, JAN. 13. 


Glasgow and West of Sootland Technical College Scientific 
Society.—Abt 7.30 p.m., paper on Repairs to Hulls and 
Machinery in Modern Steamships,” by Mr. J. White Boyd, 
M.I.M.E. 

TUESDAY, JAN. 16. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Discussion on papers on The Parification of Water after ite 
Use in Manufactories,” by Mr. Reginald A. Tatton, M. I. C. E.; 
and Experiments on the Purification of Waste Water from 
Factories,” by Mr. W. O. E. Meade-King, M.I.C.E.; and, 
time permitting, a paper on Swingbridgee over the River 
Weaver at Northwich,” by J. A. Saner, M. I. C. E. 

WEDNESDAY, JAN. 17. 


Society of Arts.—At 8 p.m., ordinary meeting. Paper on 
Ventilation without Draughts, by Mr. Arthur Rigg. 
Meteorological Society.—At 7.30 p.m., at Institution of 
Civil Engineers, annual general meeting. Presidential address 
on A New Discussion of the Greenwich Meteorological 
Observations, 1848-1898,” by Mr. F. Campbell Bayard, LL.M. 
Institution of Mechanical Engineers. Graduates“ visit to the 
Royal Arsenal, Woolwich. 


THURSDAY, JAN. 18. 

Institution of Junior Engineers. —Ab 8 
College, n Lecture on The 
by Prof. W. E. Dalby, M. A. 

Chemical Society.— At 8 p. m., ordinary meeting. 

FRI DAT, JaN. 19. 

Reyal Institution. —At 9 p. m., lecture on Flight,“ by Lord 
Rayleigh, F. R. S. 

Institution ef Civil Engineers. — Students' visit to the hydraulic 
installations ab Somers Town Goods Depé) and Kentish Town 
Locomotive Sheds of the Midland Railway. Assemble under 
clock at St. Pancras Pessenger Station at 2 p.m. 


. m., ab the Technical 
alancing of Engines,” 
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FLUIDS IN MOTION AND AT REST. 


Prof. C. V. Boys, F.R.S., delivered the last of his series 

of six lectures to juveniles on the above subject at the 
Royal Institution, Albemarle-street, on Tuesday, Jan. 9, 
the preceding lectures having been delivered on Dec. 28 
and 30 and Jan. 2, 4, and 6. ‘he course was well attended, 
not only by representatives of the rising generation, but 
by grown-up people also. As the audience assembled for 
the final lecture, each juvenile was presented with a copy 
of Prof. Boys’s well-known book on soap bubbles, together 
m a 595 toy illustrating a principle previoualy dealt 
with. 
The title of Prof. Boys’s lectures Fluids in Motion and 
at Rest — perhaps hardly gave promise of the interest 
undoubtedly experienced by the audience. Many of us 
have been troubled in our youth with equations and 
mathematical expressions purporting to give a full and 
complete account of the properties of fluids. To see these 
properties illustrated and exhibited by ps ae peas many 
of them on a large scale, was a most delightful experience. 
It is, perhaps, too much to expect that each member of the 
juvenile audience went away well grounded in the prin- 
ciples of hydrostatics and hydrodynamics, but it may be 
confidently hoped that in after years an added interest 
will be felt by them when their attention is directed to the 
study of the eat les of these sciences. Mathematical 
equations which might otherwise have seemed dry will be 
found to possess a new interest, as adumbrating principles 
previously seen in action. 

A feature in Prof. Boys’s treatment of the subject was 
the frequent references to applications of important 
principles to machines and contrivances used by engineers 
or in our daily life. The pressure of water was illustrated 
in the use of the Bramah press and Riggs hydraulic 
engine. The inertia of water was illustrated by the water 
ram, an old friend which many people have, nevertheless, 
never seen in action, and a working model of the arrange- 
ment used for picking up water on the London and North- 
Western Railway. A centrifugal cream separator and a 
centrifugal filter were exhibited in action, and Mr. Killing- 
worth Hedges’s 5 8 0 fluid speed indicator was explained 
and shown at work. The squirting of metals was led u 
to by the sodium press and the making of lead wire, an 
a most interesting exhibit of samples squirted by the Delta 
Metal Company was placed on the lecture table. 

Prof. Hele Shaw kindly attended in person to assist in 
the demonstration of stream lines, using the apparatus 
which has brought him so much well-earned distinction. 
Froude’s experiment, showing that in the constricted 
portions of a pipe through which a fluid is passing 
the pressure is less than in the wider ts of the 
pipe, was performed. A wonderfully simple and yet sufficient 
explanation of this seeming paradox was given. In the 
first place, it is obvious that the fluid must be moving at a 
greater velocity in the constricted portion than in the wide 
parts of the tube. In other words, when passing from a 
wide to a narrow part of a tube, the liquid is gaining in 
velocity. This can only be due to the pressure behind the 
liquid being greater than that in front of it. In connection 
with this principle, a small Venturi water-meter was exhibited 
in action, and it was explained that the Romans knew that 
the flow of water from an orifice could be increased by the 
attachment of an expanding nozzle. In certain cases, the 
pressure of water when passing round a sharp bend, or 
through a narrow constriction, may be diminished so far as 
to cause boiling to occur. This fact was illustrated by a 
simple experiment, and it was explained that the humming 
or rattling of water in the domestic water-pipes is due to 
this cause. It is well known that if air be blown through 
a small orifice in a piece of card-board, a piece of paper placed 
parallel to the latter will be attracted, and not blown away, 
as one might except. This experiment is in itself wonderful 
enough; but when a brass plate, to which a weight of 281b. 
was attached, was seen to be pulled up in a similar manner, 
the delight of the audience was unbounded. The drift of 
round cannon shots and golf balls was explained, and 
illustrated: by the aid of indiarubber oons. The 
audience was also introduced to the indoor game of hall 
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tennis—an invention of Prof. Oliver Lodge—which is 
played with inflated indiarubber balloons, a string tied 
across the room taking the place of the ordinary tennis net. 

It was an excellent idea of Prof. Boys to illustrate the 
reaction of water in a pipe by means of an indiarubber 
hairdresser’s band hung loosely over a wooden pulley 
revolving at a high velocity. The band was seen to 
elongate as the speed was increased ; on the other hand, it 
showed no disinclination to assume any shape which might 
be imposed upon it. In connection with turbines, Parsons’s 
steam-turbine was briefly described, and a model shown. 
It was atated by Prof. Boys that the “Viper,” a torpedo- 
boat destroyer, just built by Mr. Parsons and provided 
with steam-turbines, had, at a trial trip on Monday, Jan. 8, 
attained a velocity of 41 miles per hour. 

The space at our dis will permit of only a few words 
further. Amongst other things, the action of a river 
when running round a bend was explained and exhibited 
experimentally, whilst an experimental waterspout about 
5ft. long was shown. In the concluding lecture a number 
of experiments dealing with the surface tension of liquids 
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were r and Prof. Boys’s skill in the blowing of 
soap bubbles was once more made manifest. We learn 
with satisfaction that the lectures are shortly to be 
published in book form by Prof. Boys. 


ELECTRICAL POWER DISTRIBUTION IN SOUTH 
WALES. 


In one of our notes last week we gave details of the area 
to be supplied by the South Wales Electrical Power Dis- 
tribution Company if their Bill should receive the assent 
of Parliament. Through the courtesy of the engineers to 
the company, Messrs. Bramwell and Harris, we are now 
able to reproduce a map of the area, showing the positions 
of the generating station and also the numerous railways 
along which the mains are to be laid from these stations 
to the various towns. A statement giving in general terms 
the essential features of the scheme has also reached us, 
which clears up the point we raised as to what was a 
wholesale consumer. As defined in tbe Bill, anyone who 
undertakes to take 20,000 units per annum will be 
considered a wholesale consumer. These consumers may 


——— === 


Map showing the Area of Electrical Power Distribution in South Wales. 


be supplied in areas already equipped with municipal 
supply of electricity only with the consent of the local 
authority. It is also provided in the Bill that any town 
not owning a provisional. order can, after the Bill is passed, 
exclude the company from its area by agreeing to take all 
the current it requires from the company. The question 
of breaking up streets is not so clearly defined, as the state- 
ment says that “except where it is necessary to reach a 
manufactory no powers are sought to break up streets.” 
This is tantamount to saying that any streets may be 
broken up, as, of course, mains must be laid to consumers. 
With regard to the financial problem of the supply 
over large areas, great stress is laid on the power 
factor of the load which the company will obtain b 

supplying consumers of widely varying needs. Thus it is 
pointed out that the electricity supplied from the Cardiff 
station for the year 1898-9 could have been provided by 
one engine of, say, 80 h.p. running continuously, whereas 
in order to meet the great pressure of the lighting demand 
which arises each day between, say, five and nine o’clock 
in the evening, the Cardiff Municipality .have found it 
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necessary to instal, not 80 h. p., but some 1, 250 h. p. or 
more. In fact, for almost 20 hours out of the 24 the local 
station has to keep an immense reserve of machine 
standing idle, while standing charges, interest on capital, 
rent, and wages, mount up hour by hour. The case of 
Cardiff is but one of many similar cases in this country. 
The new company believe that, owing to the varied 
demand that will have to be met by their linked-up system 
demands from tramways and light railways working by 
day, pits and light users by night, towns that are busy one 
day a week because it is market day, and so on—that their 
machinery will be employed with fairly constant regularity, 
continuously bringing in its earnings, and so they will be 
able to supply the public with an efficient electrical service 
at a low price. The maximum prices are to vary from 
4d. per unit for an intermittent supply to 2d. per unit for 
a regular load, and we think the company would do well 
to lay stress on the fact that consumers taking power for 
long periods will get their electricity much cheaper than 
the above maxima would lead one to expect. In fact, 
in a district where coal is so plentiful the company must 
make their profit out of large returns and low prices 
rather than from a restricted output paid for at higher 
rates, 
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AN AMERICAN PACIFIC CABLE * 
BY GEORGE OWEN SQUIER. 


It is interesting to note that the idea of a trans-Pacific 
submarine cable was first discussed and considered by the 
late Cyrus W. Field nearly 30 years ago. The scheme of 
Mr. Field and his associates involved a route from Cali- 
fornia vid Alaska and the Aleutian Islands to Japan. Since 
that date, the subject in some form has been almost con- 
atantly before this country and Great Britain. This ques- 
tion has been discussed in the fifty-second, fifty-fourth, and 
fifty-fifth congresses, in each of which effort was made 
looking towards laying a cable at least as far as the 
Hawaiian Islands. 

In a special message to Congress, dated Feb. 10, 1899, 
the President says: As a consequence of the ratification 
of the treaty of peace between the United States and 
Spain, and its expected ratification by the Spanish Govern- 
ment, the United States will come into possession of the 
Philippine Islands, on the farther shore of the Pacific. 
The Hawaiian Islands and Guam becoming United States 
territory, and forming convenient stopping places on the 
way across the sea, the necessity for speedy cable com- 
munication between the United States and all these Pacific 
islands bas become imperative. Such communication 
should be established in such a way as to be wholly under 
the control of the United States, whether in time of peace 
or of war. At present the Philippines can be reached only 
by cables which pass through many foreign countries, and 
the Hawaiian Islands and Guam can only be communicated 
with by steamers, involving delays in each instance of at 
least a week. The present condition should not be allowed 
to continue for a moment longer tban is absolutely neces- 


gary.’ 

‘The idea of a British Pacific cable, connecting the 
Dominion of Canada with the Australasian Colonies, 
almost from the first has been discuesed from a national 
standpoint. Her Majesty’s Government and the Colonial 
Governments most concerned, have been urged from time 
to time to consider the matter in its strategic and com- 
mercial aspects. Two Colonial conferences, in 1887 and 
1894, were largely occupied with this subject, as evidenced 
by the exhaustive Blue-books which record their proceed- 
ings. The Dominion Government took the matter up in 
1893 4, and invited the most reputable firms in the world 
to submit estimates for construction and laying. 

In 1896, Mr. Chamberlain, Secretary of State for the 
Colonies, appointed a Pacific Cable Commission, which 
included among its members the Under Secretary of State 
for the Colonies, the High Commissioner of Canada, and 
the Agents-General for New South Wales and Victoria. 
This committee went into the whole subject of the practic- 
ability, cost, probable revenue, and management of the 
proposed enterprise, and elicited a fund of technical, com- 
mercial, and professional information upon cable manu- 
facture and cable-laying in general, and upon this 
important project in particular, which is invaluable, and 
which probably could not have been obtained in any other 
manner. At this moment a Pacific cable touching only 
soil belonging to Great Britain is assured, both Canada and 
Australasia recently having been reported as joining with 
England in pledging themselves to the enterprise as a 
Government undertaking. The proposed route with 
surface distances involved is shown on the accompanying 
map, and is from Vancouver to Fanning Island, thence to 
the Fiji Islands, thence to Norfolk Island, and from there 
bifurcating to New Zealand and Queensland. 

Since a Pacific cable will at last complete the telegraphic 
circuit of the globe, it will give the peculiar advantage of 
placing each point thereon in cable connection with every 
other point by two distinct routes either east or west. 
The cardinal idea in the British system has been that all 
State cables shall touch only British soil, and this principle 
has placed British cable traffic in the Pacific for ever at a 
disadvantage over the American cable for the reason that 
the only available route involves a single span of cable 
from Vancouver to Fanning Island, over 3,600 miles in 


= Paper read at the one hundred and thirty-eighth meeting of 
the American Institute of Electrical Engineers, New York and 


, 27, 1899. 


length, whereas, by the annexation of the Hawaiian 
Islands, the United States, while following a similar 
principle, will have no span longer than the present 
Atlantic cables, or about 2,500 miles in length. Since 
the speed of cabling decreases in general with the square 
of the length of the cable, and the speed of the whole 
system is limited by the speed of the slowest span, that 
system requiring the oe single span is ultimately at a 
disadvantage, provided the systems are in direct competi- 
tion. In the projected Pacific cable enterprises, however, 
although, as will be pointed out later, they will operate in 
close relations with each other, yet each has a sufficient 
5 traffic to ntee the enterprise as a sound 
nancial success from the beginning. 


AMERICAN CABLE ROUTES. 


In the consideration which, from time to time, has been 
given the project of spanning the Pacific Ocean by a 
submarine cable, the northern route, vid Alaska, the 
Aleutian Islands, Siberia, and Japan, has been frequently 
proposed. In recent years the British Government, in its 
proposed line from Canada to Australasia, first projected 
this northern route owing to the absence, at that time, 
of information respecting the Southern Pacific Ocean, and 
the impression which prevailed that pbysical difficulties 
existed which offered insuperablo obstacles to the laying 
of a cable on a direct route between Canada and Aus- 
tralasia. In consequence of this impression it was designed 
to lay the cable from Vancouver to Japan, touching at 
islands in the Aleutian and Kurile groups as mid-ocean 
stations. From Japan the connection with Australasia 
would have been obtained vid Singapore and the Eastern 
Extension Company’s lines of telegraph. Through the 
intervention of the Government negotiations were opsned 
with the view of securing one of the Kurile islands. 
Japan was asked to transfer to the British Crown one of 
these islands in order that the telegraph station should be 
under British protection, and an agent was sent to Washing- 
ton who, after some difficulty, obtained conditional landing 
privileges on one of the Aleutian islands. Receutly there 
has been a revival of interest in this route, especially now 
thatthe growingcommercial interestsof Alaska are becoming 
important. The plan proposes starting from Cape Flattery, 
thence to Sitka, distances (approximate) 803 miles, thence 
to Kadiak Island, 682 miles; thence to Dutch Harbour, 
770 miles; thence to Attu, 810 miles; thence to the 
Japan-Russinn border, 858 miles, thence to the Japanese 
land lines, 810 miles; from the Siberian border to the 
Siberian lines, 617 miles; and from Formosa to Luzon, 
200 miles; in all 5,550 nautical miles, exclusive of the 
Japanese system. It will be noticed that this series of 
cables aggregating 5,550 miles makes no provision for 
American communication with the Philippines, except 
over the Japanese land lines from the north point of Japan 
to the south point of Formosa, a distance tbrough a foreigu 
territory of about 1,200 miles. Owing to the uncertainty 
of the Japanese land lines, which are frequently inter- 
rupted during the typhoon season, particularly in Formosa, 
it would be necessary, in order to ensure communication, 
to extend the Japanese cable system. Again, the Great 
Northern Telegraph Company, a Danish corporation, has 
exclusive rights, not only on the Siberian coast but also 
between Japan and the Asiatic coast. 

Apart from establishing telegraphic communication free 
from foreign control between the United States, the 
Hawaii Islands, the Philippine Islands, and the island' of 
Guam, the mission of an American Pacific cable should be 
to bring about a general reduction of cable rates. On the 
Alaskan route a large number of intermediate stations must 
be established and maintained, and there must be a division 
of receipts with Japan. A message vid Honolulu, an inter- 
mediate island station, and Guam would reach Luzon by 
four cable transmissions. The Alaskan route as proposed 
would necessitate about 15 separate stations, of which 
nearly one-half would be under Japanese control. 
Undoubtedly an Alaskan cable will soon be required, and 
apparently also the extension of such a cable system as a 
means of attaining a through line to the Philippine Islands 
is an attractive plan. This plan, however, leaves the 
United States in practically the same unsatisfactory 
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position she is in at present in respect to communication 
with her Pacific possessions, and until definite and perpetual 
concessions are forthcoming can furnish even no guaranty 
of substantial reduction from the present high rates. It is 
believed that no one studying the true present and future 
interests of the United States can come to any other con- 
clusion relative to an American Pacific cable than the one 
so admirably expressed by the President io his special 
m to Congress—viz., that this cable shall be ‘ wholly 
under control of the United States.” This cardinal idea— 
the principle also adopted by Great Britain after years of 
exhaustive consideration—at once excludes the northern 
route for the present, and limits the route to American 
territory. 
PRACTICABILITY. 
There is no longer any doubt as to the practicability of 
the Pacific cable project from a technical and engineering 
int of view. A preliminary survey between the coast of 
ifornia and the Hawaiian Islands was completed by the 
. in 1892, showing the entire practicability 
of this part of the route. Between California and the 
Hawaiian Islands. several approximately parallel routes are 
practicable, but the one which seems to be favoured by the 
survey of 1892, as shown in the report of the hydrographic 
office of the Bureau of Navigation, is a rhumb-line between 
Monterey Bay and Honolulu on Oahu Island. The U.S. S. 
44 Nero,” under command of Commander Charles Belknap, 
U.S. N., has been engaged since April last in a survey 
of the bed of the Pacific along the proposed route of 
the cable from the. Hawaiian Islands westward to the 
Philippine Islands and to Japan. A preliminary report of 
this survey recently received adds greatly to the knowledge 
of this part of the Pacific and to the data necessary before 
determining the exact route of the cable. This survey 
develops two unusual physical features along the route vid 
Midway Island. One of these is a submarine mountain, 
situated a short distance westward of the Midway Islands 
and rising from the floor of the ocean, having a depth of 
2,200 fathoms, to within 82 fathoms of the surface. The 
second feature is one of the deepest submarine abysses yet 
found in the world, situated about 500 miles eastward of 
Guam and more than 4,900 fathoms in depth. These and 
other obstacles which may be found, however, can be 
avoided in laying the cable by making suitable detours 
around them as is ordinarily done. 


A Mip-Ocean ISLAND CABLE STATION. 


The great decrease in speed and increase of cost conse- 
quent upon increase of length of a single span of the cable 
requires a landing station, if possible, between the Hawaiian 
Islands and Guam. The longest cable yet laid and in 
operation is the French cable from Brest, France, to Cape 

Mass., which is about 3,250 nautical miles in length, 
and there is no question that a cable directly connecting 
Honolulu and Guam could be successfully laid, if no prac- 
ticable landing place between these points could be obtained. 
This single span, however (about 3,650 nautical miles, 
including slack”), would for all time so reduce the 


through speed of the cable, and so increase the original. 


cost, as to warrant unusual expense, if necessary, in pre- 

ing and maintaining an intermediate station. In this 
connection the large amount of technical evidence given 
before the British Pacific Cable Committee relative to the 
Vancouver-Fanning Island span, which is practically the 
same extreme length of 3,600 nautical miles, and of the 
utilisation of Fanning Island as a station, are valuable as 
showing entire practicability. Although both Wake and 
Midway Islands, which have been proposed as stations, are 
low atolls, rising but a few feet above high water and with 
little to sustain human life, yet either of these places is 


equal, if not superior, to Fanning Island. Further careful 


surveys will be necessary before the exact route west from 
the Hawaiian Islands to Guam can be finally determined. 
Fortunately for this enterprise the annexation of the 
Hawaiian group brought under the sovereignty of the 
United States 11 or 12 small rocky or sandy islands 
extending to the north-westward about 1,800 miles from 
Honolulu. These must be surveyed and considered from 
the cable standpoint before a final selection of route can 
be made, The distances. in nautical miles along two 


cable is approximately equal 
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provisional routes, including 10 per cent. for “slack” in 
laying, are as follows : 


San Francisoo to Honolulu - 2 . - 2,286 
Honolulu to Midway Islann iq é El. sosceeee: sosoo 1,254 
Midway Island to Guam t . . . . . 2,523 
Guam to Dingala Bay, P. ......... FCC 1,496 

Total vid Midway Island.. . . . . . 7,559 
San Francisco to Honolulu .,......c.cr.sssccccseccccsecccccscccceveces 2, 286 
Honolulu to Wake Island A4ͥ72ͥ76 . . . . 2, 205 
Wake Island to Guam e 2 2 1,435 
Guam to Dingala Bay, P. JI... . .. . . 1,495 


Total vid Wake Island. . . . . . e 7,422 
In Appendix I. are shown the great circle and rhumb-line 
distances involved and the geographical positions used. 
Cost, MAINTENANCE, AND OPERATION. 

The cost of laying cable depends mainly upon the 
materials used in its construction, and therefore fluctuates’ 
with prices current. The outer coverings are much the 
same in all spetifications, according to the conditions of the 
case, but the copper conductor and the guttapercha insula- 
tion vary with the speed required over the cable. Since 
the length of the longest section of the proposed Pacific 
to each of several of the 
Atlantic cables, the type of the cable to be used for this 
section, and the speed obtainable, are subject to a close 
estimation. Of the 11 cables spanning the North Atlantic, 
the Anglo- American Company’s cable laid in 1894, and the 
Commercial Cable Company’s cable No. 3 laid also in 1894, 
have the greatest speeds. The former contains 650lb. of 
copper and 400lb. of guttapercha, and the latter 500lb. 
copper and 320Ib. guttapercha per nautical mile. Either 
of these types of cable would give good results, and no 
cables of less equivalent speed should be considered. The 
following conservative estimate is made from the evidence 
obtainable relative to the establishment of this enterprise 
by the Government on a sound financial basis: 


MAINTENANCE AND REPAIR PER ANNUM. 


Annual expenses of two cable repair ships 
Annual expense for new cable, assuming entire cable to 


$200,000. 


be replaced in 40 years, or 200 miles per year ............ 200, 000 
Working expenses E(.ꝛꝛ2ut⁊ —:é4bẽ gL[Ltͥ (( 22.2 125 000 
Reserve fund and interest on oapi tal . 400, 000: 

Total net earnings of cable require... $925,000 
This provision for laying 200 miles of new cable per year 


should perpetually maintain the value of the cable as an 
asset, and the reserve fund further provides that the entire 
capital ghall be replaced at the end of 50 years, or what is 
equivalent, that a sinking fund shall be established, which, 
at the end of 50 years, will be sufficient to lay an entire 
new cable in addition to the permanent maintenance of the, 
original one, so that at the end of 50 years two working 
cables will be provided for. Taking average conditions for. 
long cables 10 years ago, the annual expenses for main- 
tenance and repair —6.9., for new cable required, eto., 
and not including the fixed expenses such as the repair 
shipe—was about 30dol. ger nautical mile. The great 


advancement in cable manufacture since has reduced the 
average repair rate materially, but assuming this rate as 
it then averaged, the total charge to this item is practically 


the same as that given by the independent supposition 
above. At present there is no first-class cable ship in the 
world flying the American flag, and which would therefore 
be under the control of the United States in time of war. 
It should be the policy of the United States, whether the 
Pacific cable ie laid by the Government or by a subsidised 
company, to require that two complete cable repair ships, 
one, at least, also capable of laying long cables, equal to 
any yet constructed for these purposes, and flying the 
American flag, be stationed in the Pacific Ocean. 

8 SPEED. 

The “speed ” of a cable is a somewhat loose expression, 
and depends upon the voltage used, the particular appa- 
ratus employed in working the cable, as well as the desi 
and construction of the cable itself, and the skill of the 
operators. Besides, there is a consıderable margin between 
a speed which will do for press matter in ordinary plain 
language, and the speed permitted for code and cypher 
messages. Speed expressed in words per minute is 
misleading, since five-letter words are frequently taken as. 


60 


THE ELECTRICAL ENGINEER, JANUARY 12, 1900. 


the basis, whereas in actual practice a telegraphic word 
averages about eight letters, the increase being due to code 
words and the omission of many conjanctions and preposi- 
tions when messages are sent in clear. A better method 
of expressing speed in cabling is in standard letters of a 
certain number of signals each, transmitted per minute, 
so that experienced operators can certainly and easily 
read them. The practical speed is the proportion of the 
maximum speed which remains after deductions are made 
for the words transmitted for which no revenue is 
received, on account of service prefixes, etc., repetitions, 
errors, corrections, necessary interval between messages, 
administrative messages connected with traffic, etc. In 
determining the deductions from the maximum speed to 
obtain the practical speed in paying words per minute 
there is little evidence at hand. In the perfected 
management of the Atlantic cables where keen 
competition exists this “dead” traffic has been reduced 
to 16 or 17 per cent. of the whole. For a Pacific 
cable an amount of “dead” traffic as great as 30 per 
cent. at first is estimated, and this could probably be 
reduced in successive years as it has been in the Atlantic 
traffic. Assuming 30 per cent. for “ dead ” traffic, and an 
increase of 90 per cent. of speed for duplex working, it is 
estimated that the maximum capacity of the cable in total 
paying code words, of eight letters each, would be about 
11,800,000 per annum. The cost of maintenance and 
operation, etc., as above being 925,000dol. per annum, the 
average cost of transmission per telegraphic word is about 
08 cent. In connection with speed of cabling it may be 
said that the opinions of the best cable experts in the world 
as to the theoretical s obtainable from a given cable 
over a given distance differs so widely as to inspire caution 
in making all estimates. 

5 commercial rate from Washington to Manila 
is 2:38dol. per word, Government rate 2°255dol. per word, 
and ths rate for “right-of-way ” messages three times the 
normal rate. It is seen that at the present commercial rate 
to Manila, after allowing for present land rates to San 
Francisco, the proposed cable is required to operate leas 
than 50 minutes per day in order to earn the income of 
925,000dol. per year. Allowing the present rate to be 
reduced one-half, the cable would have to work less than 
two hours daily. If the rate per code word, of an average 
of eight letters, is placed at 50 cents from San Francisco 
to Manila, then, upon the above supposition, the cable 
need operate daily leas than four hours to meet expenses. 
Assuming the cable to be interrupted as much as a quarter 
of the entire time, the figures above still appear striking. 
The desirability of the cable from an economic stand- 
int seems unquestioned. The Secretary of War says in 

annual report: “The cable tolls of the War Depart- 
ment messages alone to and from the Philippines for the 
last five months have averaged monthly a rate of over 
325,000dol. a year.” This alone equals the interest 
at 3 per cent. on the sum of 10,845,000dol. It is reason- 
able to assume that the dispatches of the other depart- 
ments of the Government would at least increase this 
amount by one-quarter, which would make the present 
Government cable tolls to and from the Philippines equal 
to the interest at3 per cent.on approximately 13,500,000dol. 
Fully 90 per cent. of this sum goes to foreign corporations, 
while all Pacific cable expenditures would remain in the 
United States. In an ocean cable enterprise the largest 
item of annual expense is invariably the interest on the 
capital invested. No one can borrow money at a less rate 
than the United States Government, and, furthermore, as 
a Government enterprise, the cable is at once relieved from 
earning any sums for dividends, and is only required to 
maintain itself in a prudent and sound financial condition. 
PROPOSED MANAGEMENT OF THE CABLE AS A GOVERNMENT 
| ENTERPRISE. 
- Assuming that the proposed Pacific cable will be estab- 
lished by the Government, opportunity will be presented 
in this new and unoccupied field of the Pacific, unfettered 
by precedent and obligations, to introdace such radical 
changes in the polley and business management of the 
enterprise as will operate advantageously to the whole 
le who are directly concerned, and for whom the cable 
i primarily built. Private corporate management naturally 


aims at large dividends for its stockholders. It is a matter 
of statistics that in cabling throughout the long distances 
involved in the East, out of every 100 m es sent, 
99 are purely commercial in character and one of private 
nature. Cabling throughout the world is so expensive that 
it is only resorted to for urgent commercial purposes. The 
present tariff rates strictly limit the kind of traffic offered, 
and prohibit all other than that of the most urgent nature, 
and are sufficiently high to keep the long cables actually 
idle for a considerable portion of each 24 hours. The 
enormous volume of the present mails indicate that the 
world’s cable plant could be duplicated many times, and 
all kept full to overflowing if the cable rates were sufficiently 
reduced. (To be continued. ) ; 


A NEW TROLLEY REPLACER. 


Mr. P. Kaufmann, of Lockport, N.Y., has recently 
patented a new trolley wire finder. The device consists 
of a frame of tubing about 14in. long. It is worked b 
means of a spring at the foot of the pole, which spring, is 
connected by means of a wire to the replacer frame. The 
connection in this case is not made directly, but, as will be 
seen in the illustration, through a rack bar. The method 
of operation with this device, we gather from the Street 
Railway Journal, is that when the ordinary trolley wheel 
leaves the wire, it carries the replacer wheel up with it 
until it reaches the wire. This puts into action a double 
lever in the frame of the device, which disen 
the rack bar attached to the spring. This spring 
then draws up the replacer, and in so doing pulls 
down the trolley. The grooved deflecting rollers on 
the auxiliary trolley wheel then carry the wire to it.. 


This wheel is connected by a sprocket chain on the 
pole to a gear wheel, and its revolution turns the latter. 
This gear wheel engages the rack bar and retains the 
spring until the rack bar touches a hasp, which holds the 
frame in the replacing position. As this hasp is released, 
the frame drops down, and the ordinary trolley wheel is 
guided to the wire. At the same time the bar at the end 
of the frame engages the rack bar, and the device assumes 
its original position. From the illustration which we give 
the details will be found to be clearly given, the auxiliary 
ma being larger in proportion to the trolley pole 
than is really the case. 


THE HEAT OF FORMATION OF IONS.* 
BY A. HOLLARD. 


The author refers to a previous article in the same 
journal treating of the method of the formation of ions 
after Arrhénius’s theory, but the variation of energy which 
accompanies this formation has not been fully gone into. 
When a salt enters into solution in water one part is 
dissolved without dissociation, while the other part in 
dissolving dissociates into ions. The quantity of heat 
set free or absorbed in consequence of the solution of the 
salt ought then to be the sum of two quantities of heat— 
the one proportional to the dissolving of the salt which is 
not dissociated, and the other proportional to the dis- 
sociation of the salt into its ions. These quantities of heat 
have been calculated from the thermo-dynamical principles 
as a function of the molecular conductivity and of the 


* Translated from the Revue générale des Sciences. 
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temperature several scientists, and ioularly | 

Me. Van t’Hoff and Radolphi. The hari does bd 
‘discuss these calculations, which are a little complicated, 
‘but confines himself to the statement that these formule 
have been verified by experience and by exact determina- 


tions. What is, however, most important to know is the 
e of 
an element, either a metal or a metalloid, to the ionic state 
when it is dissolved in water. It is the measurement of 
this quantity of heat which is the object of the following 
article. If one knows the ‘heat of ionisation of all the 
known elements it will be easy to find the heat of ionisation. 
of any salt whatever, as the heut of ionisation of this 
equal to the sum of the heat of 


quantity of heat absorbed or set free by the 


Giesociated salt will be 
ionisation of its ions. 


The elements, either metals or metalloids, in order to 
pass into a state of ions in solution, absorb a certain. 
quantity of heat. This quantity of heat has been calen- 
lated for a great number of metals and metalloids by 
Ostwald. His method is exceedingly simple, and is based 
on the following considerations. The elements in entering 
into solution are only able, according to the theory of 
Arrbénius, to pass into the state of ions if they have; 
the opportunity of receiving an electric charge. In; 
particular which hydrogen is: 
included always pase, when being dissolved, to the 


„ the metals amo 


ionic state, and onght in consequence to receive a 
certain electric charge as cations. This charge should 


be positive. Plunged into electrolytes they release this | 
charge from the metal ions which they find in solution. 
If these metal ions thus lose their charge they pass into a 
state of molecular metal arid are precipitated, at least 
those are which are not multivalent, in which case they xre 
only able to yield a part of the charge—that is to gay, 
| heat of ionisation of the other metals is obtained in the 


they lose one of their valendes. Thus iron in dissolving in 
a solution of copper sulphate forms ions at the e 
copper ions, which are precipitated in the metallic state. 


In the same way copper is dissolved in ferric chloride at 
bb + 
the expense of the ferric ions ( F e ), whioh pass into thre 
++ 
state of ferrous ions (Fe). Leaving on one side secondary 


reactions which may happen, one then observes, when. 
metals are dissolved, either a precipitation of metal (or a; 
setting free of hydrogen) or a diminution in the valency 
in one of the metals present in solution. The solution of 


the elements being thus interpreted in the light of the 
theory of ions, let us z how Ostwald calculates the heat 


‘of ionisation of these elements. He considers a molecule 
of zine whioh is dissolved in a solution of copper sulphate’ 


whieh is completely dissociated. The reaction can | 


be expressed by the following scheme, where the symbols 


represétit ‘molecules in grammes, 
++ = ++ =. 

Za + Ca +S804= Zn +S0* + Ga 50, 100 calorie-gramme- 
Salphate Sulphate | 
of copper. of zint. ! 


‘The ions Ou, SO‘, and Zn are represented with deuble 
; are, in fact, bivalent, and pussess con- 
sequently, from the theory of Arrhénius, 2 x 96,537 coulombs 
molecular gramme. The positive sign preceding the 
eat of reaction (50,100 oalories) indicates that in these 
reactions heat is set free. The negative sigu, on the other 
hand, will indicate an absorption of heat. The above 
“eqtiation indieates that the heat of ionisation of the 
molecular gramme of. zinc, less the heat set free by the 
passage of a molecular gramme of copper ion into metallic 
copper, is 50,100 calorie-gramme-degrees. If j (zinc) and 
J (oppa) represent, these ‘heats we get 


j (zinc) -j (copper) ='50,100 ‘calorie-gramme-degrees. 


As the heat of ionisation of copper, which serves:as the 
‘basis for all Ostwald’s determinations, is - 17,500 calorie- 


grammoe-degrees at 17deg. oe a we have then j (zinc) | 
0 


= 60,100 — 17,500 = + 32,600 calorie - gramme degrves. 


; method in which the heat of ionisation of copper has 
been determined will be described t will 


besoen from the above that the heat of ionisation of ziac 


ense of 


is the apposite sign to that of copper. In other words, 
while copper absorbs heat in passing into the ionic state, 
sinc, on the other hand, sets heat free. This difference 
corresponds to other properties of these metals. For 
instance, zinc is easily dissolved in acids—that is to say, 
it easily forms ions. Copper, on the other hand, is easi 
reduced, and can only be dissolved in those acids which are 
the best oxidisers. From the heat of ionisation of zinc 
Ostwald deduced that all other metals with the same 
routine, of which the general principle may be stated in 
the following terms. When a metal dissolves: in the 
solution of another motal and precipitates the latter, the 
heat of ionjeation of the first metal is equal to the 
resultant heat of this reaction + tbe heat of ionisation of 
tbe second metal. This theory presupposes that the first 
salt and the salt formed in the reaction are both completely 
dissociated. From the heat of the ionisation of zinc 
Ostwald deduced that of hydrogen. Thus zinc dissolves in 
hydrochloric acid, amd, according to Thomson, gives off 
34,200 culorie-gramme-degrees. At the same time it sets 
free two atoms of hydrogen for every atom of zinc diseolved. 
We then havo: 

J (zinc) = 34,200 calories + 27 (hydrogen); 
but j (zinco) = 32,600 calories; 
then 2) (hydrogen) = 32,600 - 34,200 = — 1,600 calories, 
and j (hydrogen) - 800 calorie-gramme-degrees. 
The heat of ionisation of hydrogen is, as may be seen, very 
small. It follows that the heat of ionisation of metals is 
very nearly equal to the heat which accompanies the 
dissolving of those metals in acids when only bydrogen is 
sot free. It only differs from this for each atom set free 
by 800 calorie-gramme-degrees. Each are set free by the 
conversion ef the hydrogen ions into hydrogen gas. The 


same way, and are given in Table I. This method supposes,’ 
as we have already said, that the solutions are completely 
dissociated. 


Tase I. 
For a gramme · atom. For a valency. 

iE EE N 1 + 62,000 ...... . + 62,000 
J T A + 61,000 sosse -+ 61,000 
JJ) E E + 115, 500 ＋57. 750 
ni OENE ĩðVWͤͤ ⁰ + 56.500 300 
OW E N ² A -+ 107, ooo 53,500 
DAG E ͤ - +106,7 „ +53,350 
J½%%%ͤ ＋ 117, 500. + 39,186 
JJ ceewesssasveccaeseavs + 48,100 ........ 24 
J + 32,600 + 16,300 
Fe (ferrous) ) . . + 20,00 + 10, 000 

FCC - + 16 200 . . 4 8, 100 

777. ETE tenets + 14,600 ........ + 7,300 
CCC + 18,500 + 6750 
Fo (ferrid) . + 7.900 . + 2,633 
Sn (stannous) ........cscesssees + 2,000 é + 1,000 
I/ eso vausets + 1000 e + 1,000 
PD: AE S ~ 1,000 ........ — 500 
7;²ö˙ 8 — 800 — 900 
Ca Joupric) „ 17,500 ~ 8,750 

mercure) . — 20, 50000 — 20,500 

0 A E S — 28, 200. . 26, 200 


The heat of ionisation of metalloids is also determined 
very simply. Take, for instance, the case of chlorine. 
The heat of formation of the aqueous solution of hydro- 
chloric acid in parting with chinrine and hydrogen gas is 
39,300 calorie-gramme-degrees. This heat of formation, 
according to. the ionic theory, only represents the heat 
resulting from the passage of hydrogen and chlorine gas 
into the ionic. state. Thus, 39,500 = j (H) andj ( or 
j (Cl) = 39,300 - j (H) = 39, 500 + 800 40100 calotie- 

mme-degreesi . l 

Ostwald has found in this way the results which we give 
in Table II. 


TaBLI II. ; 
For one gramme atom. For one valency. 
JT ͤ ＋ 49, 800 . + 49.800 
GJ%/ôö AA sees as ＋40, 1000 + 40, 100 
Br (liquid ) E + 29, 1o0 . + 29, 100 
eee + 18,900 0 % %%%. ee + 13,900 
In the tables the heats of ionisation of -metals 


and metalloids relative to one valency have been arranged 
in a decreasing order. From the considerations whieh are 


given above, in either table each element in the coltimns 


relating to one valency is able to precipitate all the 
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elements which follow it, and to be precipitated by all 
the elements which precede it. It is seen that the heat 
of ionisation of the metale—that is to say, the heats 
corresponding to their passage into the ionic state—in 
‘solutions completely dissociated, are independent of the 
nature of the anions of these solutions. We thus see, 
again, the law stated by Tommasi, which is much older 
than the theory of ions. This law could be stated as 
follows: “ When one metal is substituted for another in 
a salt solution, the number of calories set free is for that 
metal always the same, whatever may be the nature of the 
acid radical which forms of the salt.” However, this 
law of Tommasi’s is only true for solutions which are 
completely dissociated. 


(To be continued. ) 


SHEFFIELD TRAMWAYS. 


A Board of Trade inspection of the new Intake route 
of the Sheffield Corporation electric tramways was held 
on Monday afternoon last. The service was originally 
intended to have been started on New Years Day, but 
owing to difficulties in the way the official inspection had 
to be postponed. The inspectors were Sir Francis Marindin, 
who inspected the track, and Mr. A. P. Trotter, who 
investigated the electrical equipment. The line as 
inspected on Monday consists of a section of nearly 
14 miles, 


a rather difficult one, steep gradients and sharp turns being 
met with. The gradients in Duke street are 1 in 11 and 


1 in 12, and the average gradient for the whole track is 


1 in 17 and 1 in 18. For this reason it is only proposed 
to use single-decked cars on the route. On the trial run, 
pauses being made occasionally to test the brakes, the whole 
journey there and back occupied about three-quarters of an 
hour. | 

- The first car contained, in addition to the two inspectors, 
Alderman. Clegg; Mr. C. F. Wike, the city surveyor; Mr. 
A. L. C. Fell, electrical engineer; Mr. J. Orme, superin- 
tendent of tramways construction, and others. Od the 
completion of the trip the inspectors expressed themselves 
quite satisfied with the arrangements, and in consequence. 
of this favourable opinion the cars started running on 
Wednesday. We gather that there are only two cars 
working the route at present, these cars being run on a 
20 minutes’ service. There are, however, other cars 
waiting to be used—12 having been delivered at Tinsley 
during the past month and more being expected shortly— 
but until more progress has been made with the exten- 
sion of the power-house there is not sufficient power 
available to drive them. Though a good speed is allowed 
up hill, the. ss due of the down gradient is such that 
three miles per hour must not be exceeded at the steepest’ 
places. Practically the whole of the downward journey 
can be accomplished without the use of current. 


Eee 
. THE MANCHESTER TELEPHONE QUESTION. 


The telephone situation at Manchester is now compli- 
cated by the fact that a license has been granted to the 
Mutual Telephone Company, Limited, by the Postmaster- 
General. ‘This license does not give the company powers 
in Manchester itself, but by it Salford and other districts 
near can be supplied. The licénse'was:dated Dec. 30, and 
at the meeting of the Manchester Town Council last week 
the following letters on the subject were read from the 
Postmaster- General: À | i 

Eo General Post Office, London, Jan. 2, 1900. 

Sir.—With reference to your letter of Nov. 2 last, enclosing 
a copy of a resolution of the City Council of Manchester 
 pespecting the application of the Mutual Telephone Company, 
Limited, for a license to transact telegraph exchange business 
in the Manchester telephone area, I am directed by the Post- 
, master-General to state that he would be glad to learn as soon 
as possible whether the City Council have arrived at a final 
“decision with regard to the establishment oftelephonic com- 


but it is intended to further extend it 
for about another mile, into Intake village. The route is 


each part of the area in which it pro 


munication in Manchester. A license terminating in 1911 was 

to the company on the 350th ult. authorising them to 
transact telephone business in the borough of Salford and in 
the urban districts of Moss Side, Wilmslow, Stretford, Auden- 
shaw, Gorton, Altrincham, Sale, and Swinton and Pendlebury, 
but not in any other parts of the Manchester area. 

The Postmaster-General decided to grant this license only on 
receipt of urgent representations that it was necessary for the 
continuance of the operations of the company that a license 
should be obtained or or before the lst ultimo, and also on 
receipt of resolutions of the authorities of tho various localities 
included in the license in favour of the company’s application. 

In view, however, of the present general uncertainty as to 
the best mode of providing a new telephone 5 system 
in the Manchester area, the Postmaster-General has thought it 
right to insert a y ome condition reserving to himself the right 
of revoking the license wholly or in part at any time before 
1911, and I am to enclose for the information of the City 
Council a copy of a letter to the Mutual Telephone Company, 
Limited, in which the reasons for this special condition are 
ge set forth.—I am, sir, your obedient servant, 

e Town Clerk, Manchester. G. H. Murray. 


This second letter reads as follows: 


General Post Office, London, Dec. 30, 1899. 
Sir, — The Postmaster-General has had under consideration 
your letters dated the 8th, 16th, and 23rd ultimo applying for a 
license for Salford and other parts of the telephone exchange 
area of Manchester, and the representations made by you and 
Mr. Thomson at our recent interview. 

The Mutual Telephone Company, Limited, of which you are 
the secretary, was incorporated primarily to establish a tele- 
phone system in Manchester and the surrounding district, and 
up to a recent date it received the approval and support of the 
Corporation of Manchester. i 

nder the Telegraph Act, 1899, the Postmaster-General is 
prohibited from granting a license to transact telephone business 
to a company save with the consent of the local authority for 
to carry on business. 
_ When, therefore, the company recently applied for a license 
for the Manchester exchange area, the Postmaster-General 
required the production of satisfactory evidence that the Cor- 
poration of Manohester and the other local authorities consented 


| to the grant of such a license. The result was to show that 


while the important county borough of Salford and the autho- 
rities of many of the districts round Manchester were favourable 
to the application, the City Council of Manchester rejected a 
resolution of consept in favour of one for enquiry into the 
question of telephonic supply to the city, and instructed a com- 
mittee to report on the subject. a 

Under these circumstances the Postmaster-General would 


naturally have waited a reasonable time before granting any 


license to the company within the exchange area of Manchester, 


in order to allow the Corporation of Manchester to come to a 
definite decision one way or the other. 


For it is obvious that, 
as Manchester is the centre of the exchange area and the point 
on which communications converge, the wishes of the munici- 
pality of the city as to the most effective form of telephonic 
competition within the area cannot be ignored. 

The company, however, have pressed the Postmaster-General 
to grant them a license for Salford and the other districts which 
have consented to the company’s application before the end of 
the year, on the ground that the subscription for shares in the 
company was conditional on the obtaining of a license on or 
before Dec. 31, 1899. 5 

It appears to the Postmaster-General that the position of the 
Mutual Telephone Company is radically changed when it ceases 
to enjoy the definite support of the Corporation of Manchester. 
At the same time the Postmaster-General recognises the exertions 
of the founders of the company to improve telephonic com- 
munication in Manchester, and he would gladly facilitate the 
operations of the company, so far as he can do so consistently 
with the promotion of a really effective competition throughout 
the Manchester area. | 

The Postmaster-General is of opinion that were he at this 
moment, while the course to be adopted by the city of, Man- 
chester is under the consideration of its Council, to grant an 
E sae license to the company for an important portion of 
the Manchester exchange area, he would be prejudicing the 
full consideration of the question how éffective competition can 
best be established in the area. He is anxious that when the 
Corporation of Manchester, the central authority, shall have 
come to a decision the other local authorities should be able to 
consider the whole circumstances under conditions which would 

reserve their freedom to take such action as they might deem 
t; and in this view he thinks it n to reserve to 
himself the right of revoking, as to any district within the 
licensed area, any license he may now grant, in order that the 
consideration hereafter of the most oy ae course may not be 
prejudiced by any step which he may have now taken in oonse- 
quence of the peculiar position of the company.. His desire is 


1 1 


—— 


to keep the question open, in order that it may be decided when 
all the elements for a decision are supplied : 


- The Postmaster-General has been informed by Mr. Thomson, 
the chairman, and by yourself, the secretary of the company, 
that the company is prepared to accept, a license on these terms, 
and I am therefore directed to inform you that such a license 
has now been executed by the Postmaster-General. At the 
same time I enclose a duplicate of the license for execution by 
the Company, and I am to inform yoti that on receipt of such 
duplicate duly executed, the part executed by the Postmaster- 
General will be handed to the company.—I am, sir, your 
obedient servant, (Signed) G. H. Murray. 

Frederick Scott, Esq., Secretary, the Mutual Telephone 

Company, Limited, 33, Brazennose-street, Manchester. 


At the meeting in question a motion was on the agenda 
to the effect that a previous resolution submitting the 
telephone question te a special committee be rescinded, 

in that event the following motion would be brought 
forward: That the application of the Mutual Telephone 
Company, Limited, to the Postmaster-General for a license 
to provide a system of public telephonic communication in the 
Manchester exchange area fot a term which shall not extend 
beyond that of the existing license of the National Tele- 
phone Company be, and the same is hereby, approved by 
this Council (under and for the purposes of Section 3 (2) 
of the Telegraph Act, 1899), subject to the terms and con- 
ditions on which the Mutual Telephone Company shall hold 
and exercise such license being hereafter arranged to the 
satisfaction of the Corporation, and reserving to the Cor- 
poration a status to communicate with and be heard before 
the Postmaster-General or other Government authority in 
reference to the subject and as to the conditions of any 
license affecting the city of Manchester,” In view, however, 
of the steps taken by the Postmaster-General; the motion 
was withdrawn and the whole matter referred to the special 
committee re telephones. The committee was also instructed 
to consider the memorial from the Mutual Telephone 
Company, Limited. | eee | 
The granting of the above-mentioned license is a com- 
pliment to the Mutual Telephone Company, but it seems 
to us extremely improbable that it will do much to further 
telephone competition in the districts for which it is 
ted. It is obviously absurd to expect a company to 

y down an extensive system of mains and to erect large 
exchanges when the utmost limit of their powers is about 
11 years and the possible limit a few months. The terms 
of the license now héld by the company are practically 
those of the model form for telephone licenses to be 

ted to companies, as the only variation of moment 
is the introduction of the clause under which the 
license can be withdrawn at any time. There are no 
special provisions to compensate the company should such 
a step be taken by the Postmaster-General, and the terms 
to be granted in thht‘case to the company for its plant and 
mains should either the municipality or the Post Office 
decide to purchase are not definitely set down. Under 
these conditions it will be a bold step if the board of directors 
decide to at once incur liabilities for the establishment of 
exchanges on extensive lines. We fully appreciate the 
80 work which has been done by the Mu Telephone 
Company, Limited, in pushing forward telephone competition, 
and trust that the special committee of the Manchester 
Town Council on telephones will speedily make up its mind 
to some definite course of action. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or ‘construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shiling for every other answer we print. The answers 
to any question should be sent within 10 days after the 
uestion has appeared. We would call the attention of 

ose sénding in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ must be carefully written to prevent mistakes as 
to- symbols, and all loose sketches should be signed by the 


THE ELECTRICAL. ENGINEER, JANUARY 12, 1900. 


68 


author. The matter should be written on onë side only of 


the paper. Questions may be sent at any time. 
QUESTIONS. 
235. I have a bar drum armature which gives off 400 amperes 
110 volts. After a 12 hours’ run the tempe rise 


was 50deg. F. The other night the load was amperes 
for only six hours; upon stopping, the temperature rise 
was found to be 155deg. F. ere been no sparking 
during the run. The electrician found, upon testing, 
nothing wrong, except that one or two connections were 
discoloured ; he remade these joints, and since then the 
machine has run as well as ever. Account for this 
phenomenon.—F. J. A. M. | 

256. In a smooth-core two-pole drum armature what advantage 
is gained from the lamination of the copper conductors ? 
Give figures, and state if the same apply to the conductor 
in slot-wound armatures.—1'. G. J. 


ANSWERS. 

Question No. 229.—In the specification for a compound-wound 
traction generator the insulation is to be able to withstand 
an alternating current of 5,500 volts applied between the 
windings and frame; what would be the best way to obtain 
the current and apply it? It is also specified that after 24 
hours’ run at full load the surface temperature in no part of 
the armature or field windings shall exceed 45deg. F.; 
what is the best way of obtaining surface temperature, and 
can you suggest any other desirable tests to put such a 
generator to before accepting same from contractors ? 


Best Answer to No. 229 (awarded 108.).— If the contractors 
have arranged to supply a machine whose insulation will 
stand the test of 3,500 volts alternating E. M. F., then it is, 
naturally, their business to see that this test is carried out 
to the satisfaction of the receiver, and they must provide 
the means of makirg the test. As to how it is to be done, 
that, too, isa matter for the makers. But a very satis- 
factory method of obtaining a high voltage for such testing 
purposes as this is to employ a small alternator, running at, 
say, 200 to 300 volts, and then transform up to the required 
voltage by means of a small transformer. In a factor 
which is in the habit of making tests of insulation, this 
forms part of the works’ testing set, and is fitted with all 
necessary appliances, such as terminals, etc., for bringing 
the current to the machine to be tested. The test is 
one which should be carried out only under careful 
supervision by a competent test-room official, owing 
to the danger of the high voltage. The insulation 
of all the parts of the testing eet must naturally 
be good, and the leads from transformer terminals to 
dynamo windings and frame must be fixed to the dynamo 
by clamps or some other suitable means, and by no means 
held on by hand, else serious accidents may occur. These 
precautions being attended to the switch may then be 
closed, and the voltage allowed to act over the insulation 
resistance of the machine for as long as is thought 
desirable. 

The next question is a very difficult one to answer, as 
are indeed almost all questions connected with temperature 
measurements. But a satisfactory method of obtaining 
field-magnet temperatures is to employ a very fine bore 
sensitive thermometer, with as small an amount of mercury 
bulb as possible. This should be applied to the magnet 
surface some time before the machine ceases to run, and held 
there by a piece of cotton waste over the bulb, which is 
itself held in place by a piece of string tied round the 
magnet bobbin, or by some other suitable means, which 
will be readily suggested by the shape of the magnets or 
their mode of construction. This method allows the 
thermometer plenty of time to rise to its maximum, and 
the temperature can be observed at intervals, and an idea 
thus obtained as to whether it is already stationary at the 
end of the run or not. As to armature temperature, this 
must of course be taken when the machine has ceased 
running, and in this case a sensitive thermometer must 
also be applied at once, so that the actual temperature may 
be got as quickly as possible. It is to be noted that in a 
drum armature, or a deep ring, the surface temperature 
will continue to rise for several minutes after rotation is 
stopped. is is because the fanning action has ceased, and 
therefore heat is not conducted away by the air so quickly, 
and the external ‘temperature rises. Temperature tests are,, 


‘as'a rule, very ‘unsatisfactory, because the temperature 
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rises quite differently under different circumstances. The 
test may take place near an open door, and this will 
actually make a difference of many degrees in the rise. 
If the generator is direct coupled, it is quite possible that 
the magnet limbs nearest steam:-pipes—ebould the 
generator be placed so that some are nearer than others— 
will be much hotter than the rest. And, finally, the 
surface’ ture gives actually no information as to the 
internal temperature of coils or armature. If the magnets, 
for instance, are weund fairly deep, the internal layers may 
be actually much too hot for a quite moderato rise in 
surface temperature. A muck better methed of fying 
for temperature rises would be to stipalate that differ- 
enso between the resistance of the windings ceid and bot 
sheuld not be more than such and seach anamount, this amount 
corresponding to the mean allowable maximum rise, which, 
of course, would be greater than the permissible surface 
rise, and might in average cases be, say, 90deg. to 100deg. F. 
This would give a resistance increase of about 20 to 25 per 
eent. considered over the whole winding. This is not so 
important for armatures, because there the surface tempera- 
ture is more nearly equal to the mean, the winding not 
being ro deep as in magnets as a rule. But for magnets 
the specification ofa certainly to demand the test to be 
made by means of resistance alteration, not as being a 
perfect means, but as being certainly better than the usual 
method of cotton waste and thermometer. Particulars as 
to connection between temperature and resistance, and 
other data concerning copper, are to be found in your 
issue of Dec. 22, pp. 785 and 786, and should be carelally 
read in this connection. 

Most assuredly, the machine should not be accepted from 
the contractors on the strength simply of temperature and 
insulation teste. It ought to be thoroughly tested in 
addition as to whether it will do the work which it has 
been specified to do. The compounding should be tested, 
and if it is not right it must be altered. The test is made, 
of course, by observing voltages at different loads, from full 
lead to no load. These should be all of the same value. 
Another very important point is to observe if the machine 
sparks when the load is suddenly altered. This is a very 
important matter in a traction gonerator, because it is just 
in such a case that load does alter very rapidly, and by 
very large amounts, and as it is impossible to stand by the 
brushes and constantly alter their lead, the machine must be 
built so as to run sparklessly. 

In fact, just such tests should be applied as will be 
equivalent to the working circumstances of the machine, 
and if the machine is not considered satisfactory under 
these tests, then it should not be accepted until it is 
altered so as to be satisfactory, because only when a satis- 
factory test is obtained is it possible to expect that the 
machine will aleo run well under its normal working con- 
ditions.—T. O, 

Answer to No. 229 (awarded 5s.).—It is usual to obtain 
the high voltages required for insulation tests by means of 
an alternate-current static transformer, of which the primary 
is fed direct from the mains, if an alternate-current supply 
is available, or from the mains through a gat converter, 
if only a continuous-current supply can be obtained. If 
there is no electric supply to hand, a substitute can be made 
by fixing two slip rings on to an ordinary continuous- 
current dynamo, and using it as an alternate-current 
generator. The transformer used must not be a toy one of 
very small capacity (such as an induction coil), but should 
be one capable of giving 5 kw. to 10 kw. at the full voltage 
G. 500) required. For, however well the generator under 
test may be insulated, a small amount of current is sure to 
pass from the-winding to the frame, and in a very small 
transformer even this small current will seriously dower 
the terminal volts ; so that though the transformer may 
give the full 3,500 volts on open circuit, they will drop off 
considerably as soon as the secondary is conneeted to the 
generator. The steady application of 3,500 volts for half 
an hour or so is required for the proper carrying out of 
the teat. The safest way to apply the voltage is to connect 
one end of the transformer secon direct to the wind- 
ings and the other end to the framework of the machine 
through a thin piece of fuse wire. Then switch the current 
partly on and gradually increase the voltage, either by 
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soon out resistanes frem the primary or by having the 
secondary arranged in a number of separate sectiosm whieh 
can be switched in one at a time, thus aveiding the indac- 
tive rise of voltage which sometimes occurs if the transformer 
is suddenly switched on er off. In this way, if there is a 
serious fault in the insulation, the fuse will melt as soon a a 
certain low voltage is exceeded, and before-any additional 
3 is done by the high-tension current passing throngh 
e fault. 


The tem mentioned in the tion (46deg. F) 
is ly the allowable rise above the atmosphere after 
24 hours. Forty-five d Fabronbeit is a very moderate 


increase, but is probably jastified on the ground that the 
machine will constantly have to stand. everioads. The 
surface temperature is almost invariably obtained by means 
of a thermometer with the bulb pressed tightiy on to the 
winding or core by a pad of dry eotton wool or waste. In 
the case of the fi Whe aces the coils 
where it is faced by a neighbouring coil should be chesen 
as being the hottest. In the case of the armature 
temperature should be taken at at least two poi 

the centre of the core on the surface, and the other on 
end connectors. The thermometers should be put 
immediately that the machine stope, and should be on 
until the temperature recorded reaches a maximum and 
just commences to fall In a large armature heat 


the 
oa 
the 
ou 


may continue to soak out and the surface temperature to 
rise for a quarter of an hour or more after steppi The 
temperature of the surrounding atmosphere d be taken 


at a point at least a yard off the dynamo and engine, and 
shielded from SRA 
Referring to the 


without damage or overheating ; (2) the full load should be 
suddenly switched on or off without producing any great 

change or damaging the armature conductors ; (3) it 
should be possible to so set the brushes that they do not 
require any shifting, and do not spark when the load is 
varied from nothing to full load or ever; (4) the machine 
should compound up about 10 per cent. from no lead to 
full load, and this rise in voltage should occur more or less 
regularly as the load increases, and not all at once between 
no load and, say, quarter load, as is sometimes the case.—Q. 

Answer to No. 289 (awarded 58.).— The best methed of 
obtaining an alternating current of 3,500 for the p 
of testing the insulation resistance of a dynamo, would be 
by the employment of a magneto-generator. In the first 
place, these can be procured to give any required ae 
and 5 they are reliable, and, being of small 
are handy for use. As the specification states that the 
whole machine must stand the application of this voltage, 
the best method of applying it would be te take off any 
leads for the external cirouit, and couple all the electrical 
portions together—that is, let the brashes rest on the 
commutator, the brash leads, series and shunt connections, 
all be dnly connected to their respective terminals; i 
then, one lead from the be securely and cleanly 
fixed to one brush-holder, or otker current - von- 
veying part, and the other lead be secured 
venient part of the frame, say under the nut 
bolt, the test can be made. With thie may: be 
conveniently associated an ohmmeter, and if the insulation 
resistance is found low or defective, the various parte can 
be disconnected, and each tested separately, until the 
faulty place or places are discevered. 

Wit reference to the temperature testa, the best method 
is that of using several thermometers, ene of the ordi 
class hanging in the testing-reom, and the others of the 
large flat-bulb type. One of these should be secured to 
the surface of one of the field coils before the test com- 
mences, 60 that periodical readings may be taken of this, 
and also the room temperature during the run. As it is 
impossible to take the te ture of any moving part 
when running, these must left until the conclusion of- 
the test. While the armature is rotating a good deal of 
the surface heat is thrown off, so that the surface is con- 
siderably cooler than the core ; after stopping, this interior 
heat gradually oozes out, hence no test should be made 
until this temperature attains ite maximum, about 15 


to oon- 
of a padestal 
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Bashkine W. Tbe Ustam Distries Counoit invite-tondess for 
the sapply and ien of pwo- centi transformers 


being pressed clase by means of a piece of waste to prevent 
of heat. | 
further 


machine is running at full 


the run in order to maintain the voltage. 
external resistance required to be added in the first instanoe 
for the of eutting out should be noted, and should 

not be itted to ba excessive. . eee 
Ta ing these teste we find them as under: insulation 
teat with generator ; insulation test with intermittent con- 
tast ; temperature test ; fixity of lead with varying loads ; 
> t 


COMPANIES! MEETINGS AND REPORTS 


FLERTWOQD AND DISTRICT ELECTRIC LIGHT AND 
POWER SYNDICATE. 


of the Fleetwoed and District Electric 
te, 


wer 
the very great activity in the building and 
there hed’ been sabe uersvabdabbe delay tx sha 


7 eae | 
CONTRACTS FOK ELECTRICAL SUPPLIES. 


— — 


CONTRACTS OPER. 
_ Pynemeuth.—The Corporation invite tenders for free wiring. 
Particulars may be obtained from the Borough Engineer. 

Borga (Province Barcelona, Spatn).—The Municipality wilt on 
Jan. 18 receive tendere for the electric lighting of the town and 
bers fer 20 years. 

Tunbridge Welts.—The Corporation invite tenders for a 409-kw. 
steam alternator. Tenders by Jan. 25. Full particulars in our 
advertisement columne. 

Betfast.—The Electric Committee invite tondere for the supply 
and erection of 400. kw. steam dynamos. Tenders by Feb. 8. 
Particulars in our advertising columns. 

-Tyne.—The New Tramways Committee of the 
tion invite tenders for one 2,000-h.p. generator i 
early in 1902. Tenders by Jan. 16. Particulars in our adverbise- 
mont columns. 

Aberdeoen.—The Electric Lighting Committee invite tenders for 
the supply of one 420-kw. direct-coupled continuous-eurrent 
dynamo. Tenders by 22od insb. Particulars in our advertise- 
mend columna. 

Ferrel (Prevince Coruna, Sgaia).—The Municipality will 
on Jan. 16 receive tenders for the electric lighting of the town 
for 15 a Specifications may be inspected at the office of the 


Engineer. 

Utrera (Prevines Seville, Spain).—The Municipality will on 
Jan. 16 receive tenders for the electric lighting of the town and 
suburbs. Specifications may be inspected at the office of the 
Electrical Engineer. 


Mall.—The Electric Lighting Committee invite tenders for the 
supply and erection of 30 cast-iron street i 
con 


section pillars, each 
ing eight switch fuses, ete. Tenders by Jan. 24. Par- 


tisulars in our advertising eolumns, 


tinnons- eum. 
and switoh gear and underground cables and roadwork. Teadess 
by Jan. 23. Fall pai tioulars appear in our advertising eolumna, 
Yarmeath.—The Town Council invite tenders for the su of 
about 800 tons, or thereabouts, of steel girder tramw of 
from $@lb. to 90lb. per deliveries to commence not labek than 


June 1, aad the whole delivered on or before Sept. 1, 190& 
Tenders by Jan. 30. 
N —The Corporation invite tenders for the 


fastenings and the peles being supplied by the Corpore- 
tion. S cations, etc., may be ohtained from the City Engineer, 
Town Ell. Newonstie. Teaders by Jan. 24. 

Sunderiand.—The Corporation invite tenders for the supply of 
tramways switchboard. cations and forms of tender can 
be obseined of Mr. J. F. C. Sneil, borough electrical engineer, at 
his office, Dunning-street, Sunderland, on payment of two guineas. 
Tenders to Mr. Fras. M. Bowey, town olerk, by 12 noon on 26th 
insb. Details in advertisemént eolumas, 5 i 

Tunbridge Wells.—The Corporation invite teaders for the 
enlargement of their central alectric lighting station, adjoining 
the South-Eastern Railway Goods Station, at Tunbridge Wella, 
to be carried out under the 5 of and in accordance 
with drawings pared by Mr. C. H. Strange, A R. I. B. A., of 
Tunbridge . Tenders by Jan. 15. Specification, eto., may 
be inspected at the Town Clerk’s Office at the Town Hall. 


Birkenhead,—The Corporation invite tenders for coustructiag 
and erecting a new electricity generating station in connection 
with the electric tramways in Craven-street, Birkenhead. Plans, 
etc., may be obtained from Mr. C. Brownridge, A. M. I C.E., 
borough engineer and surveyor, Town Hall, Birkenhead, upom 
deposit of a sum of £3. 3s., which will be returned upon receipt 
by the Corporation of a bona fide tender. Tenders by Jan. 16. 

Plymeuth.—The Plymouth Corporation ie prepared to receive 
tenders for 500-kw. high-s steam d and motor- 

200 acanalar celle for 1,680 h four Lan 

accumulator or 1,680 am ours capacity ; four Ca- 
shire boilers, with mechanical 2 piping, ejector condensers, 
valves, economiser ; high and low posers pores inania and 
lead-eovered mains, etc. Tenders by Jan. 31. Full particulars 
in our advertisement colamna 

Beira (Pestuguese Bast Afrien).—The Companhia de Mocam- 
bique invite tenders for laying down the necessary plant far 
ligating and frea with eleetrieity the town of Beira (Portu- 
guess b ca} ineluding the monopoly for the working af 
same for a of 25 years from the date of the signing of the 
contrach, Faull partiewlars with regard to terme, ., may he 
obtained at the offices of the Company, 12, Auetinfriars, London, 
45, Ram do Aleerim, Lisben, and 7, Rue Lafayette, Paris. | 

IMera.—TFhe Urban Distriet Council invite tenders for the 
supply and erection of water-tube boilers, with fittings, econo 
miser, feed pumps, etc.; pipework, etc., in engine and boiler 
house; two 200-hw. an one 100-kw. steam 3 cor motor 
boosters (vertical enclosed ees oS ; storage batteries; 
satallieg orines cedecqrosed alaa, coadatts, aed'seeteerk Sor 
travelling crane ; conduits, wor r 

te and public lighting; arc lamps and poste; and station 
hting. Tenders by Jan. 20. Full particulars in our advertise- 
Melbourne (Vietoria).—The Corporation invite teaders fer the 
supply and delivery of the necessary plant, and the superin- 
adendo of ite evection, and of the out of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (I) boilese dry - hack or water-tuhe type, with superheaters) 
and econumiser ; (2) steam-engines, dynamos, equaliser, booster, 
and switchboard ; (3) feeders, maine, and arc light leads, with all 
bitumen or insulating material; (4) accumalators. Specifica- 
tions, etc., can be obtained from the Agent-General for Victoria, 
15, Victoria-strees, Westminster, London, S.W., en and after the 
28th instant, on payment of £1. Ie. for each specification, te be 
returned on receipt by the Corporation of a bona fide tender. 
The specifications and drawings may be seen ab (but nod ohtainad 
from) the office of Dr. Alex. B W. Kennedy, 17, Victoria-gtneet, 
Westminster, London, S. W. Tenders by March 1. Fall par. 
ticulars appear in our advertising columns. 


RESULTS OF TENDERS. 


Battersea.—The Vestry have accepted the following teeders: 
Messrs. J. and A. Law, lamp-posts, £3,126 ; Callender’s Cable and 
Construction Company, Limited, laying stoneware casings, £1,500, 

Hastings.—The Town Cauncil have accepted the tender of 
Messrs. Belliss and Morcom for another engize ab £1,385, aad 
of the Brush Electrical Engineering Company for a 200-kw. 
alternator at £1,455. 

Bradford.—The City Council have accepted the offer of the 
Electricité eb Hydraulique (Société Anonyme), of Charleroi, 
Belgium, to supply electrical equipment for 100 electric cara, ab 
£217 per car, less 10 per cent. 

Glasgow.—The Corporation have accepted the tender of the 
National Conduit and Cable Company, Limited, New York, ad 
£150,617. le. 1ld., for supply of electric feeders on the city tram- 
ways, upon receipt of a guarantee for 10 years. 

East London (Cape).—The tender of the Brush Electric 
Engineering Company for the supply of three addizienal cans for 


the electric tramway service of the East London Town Council 
hae been accepted, delivery to be made within two months of 
receipt of order. 


Sheffield. —Tbe Tramways Committee have given power to 
their General Sub-Committee to order from the Brush Electrical 
Engineering Works 20 double-decked and 15 single.decked cars on 
Brill trucke for the sum of £11,863. 23. 6d.; and from the British 
Thomson-Houston Company, Limited, 20 G.E. 52 and 15 G.E. 58 
standard electric brake equipments for the above cars for the sum 
of £10,814. 163. 6d. | a 

Wrexham.—The tenders noted by us on Deo. 15 as recom- 
mended for acceptance have now been accepted with the followin 
alterations : (Section A) the amounts for economiser, brickwork 
setting, and dust destructor have been struck out, and fresh 
tenders are to be invited for dust destructor. Messrs. Baboock 
and Wilcox’s tender is therefore reduced by £2.127 to £2,173; 
and in Section C, Messrs. Brook, Hirst, and Co.’a tender for 
switchboard is £589 instead of £539. 

Birkenhead.—The Corporation have accepted the following 
tenders: Mr. Alfred Wenner, 32, Oxford-street, Manchester, 
condensing plant; Merers. Carrick and Ritchie, Waverley 
Engineering Worke, Edinburgh, overhead travelling crane; 
British Insulated Wire Company, Prescot, feeder mains ; British 
Thomson-Houston Company, Limited, 83, Cannon-street, London, 
E.C., constraction, supply, and delivery of 13 single-decked and 
$1 double-decked electric motorcars for tramways, £28,866. 

Blackpool.—The Corporation have accepted the following. 
tenders, amounting to about £30,000: Babcock and Wilcox, 
London (Section A--boilers}; Parsons and Co., Newcastle (B 
steam alternators); Cowans, Limited, Manchester (C—switch- 
board); British Insulated Wire Company, Preecot (1)—mains) ; 
British Electric Transformer Manufacturing Company, London 
(E—transformers); Hart Accumulator Company, London (F— 
storage SETAT: The tender of Mr. Edmund Taylor, for the cov- 
struction and laying of a tramway extension in the carriage-drive 
from Church-street to Springfield-road, has also been accepted. 

G (boiler-house plant) —one Lancashire 


lasgow. — Section A 
boiler, with mechanical stokers and other fittings, etc.: Eight 
tenders were received, ranging from £940 to £1 256, and that of 
Messrs. Tinkers, Limited, amounting to £955, was accepted. 
Section B (engine-house plant)—one 300. kw. steam dynamo and 
pipework: 15. tenders were received, ranging from 43, 140 
to £5,002, and that of Messrs. Mather and Platt, Limited, 
amounting to £3,988, was accepted. Section C (extension of 
switchboard): Four tenders were received, ranging from £210 to 
£280, and that of Messrs. Crompton and Co., Limited (the makers 
of the main ewitchboard), amounting to £251, was accepted. 
Section D (condensing plant): Eight tenders were received, 
ranging from £493 to £759, and that of Messrs. E. Chester and 
Co., Limited, amounting to £493, was accepted. 

Rathmines.—The Rathmines and Rathgar Urban District 
Council have received the following tenders for the extension of 
the electricity supply mains ; 


W. F. Dennis and Co., London . . £4,125 
British Insulated Wire Company, Limited, Prescot. | 
e, oesssssoes FCC 4, 130 
St. Helens Cable Company, Limited, Warrington ...... cabs 4,311 
Callender’s Cable and Oonstruction Company,. Limited, 
London J)ͥͤͤ Ü 4,374 
W. T. Henley’s Telegraph Works Company, Limited, 
London F55FFF F e e 4523 
W. T. Glover and Co., Limited, Salford. . 4,701 
Western Electric Compannßnßhh q w ꝓ . . . 4,724 


BUSINESS NOTES. 


TRACTION. 


Bilackpeol.—An additional £6,000 is to be borrowed for new 
bramcars. i 

Lewesteft.—The Town Council intend to oppose the proposed 
East Anglian light railway. l 

ft. Helens.—An enquiry is announced into the Town Council’s 
application for an additional tramway loan of £25,000. 

Leigh. (Lanos.)—A committee of the Town Council is consider- 
ing the introduction of electric traction into the town. 

Stockton Heath.—A parish meeting was held last night to con- 
bider the proposed Warrington and Northwich lighb railway. 

Farnworth.—The proposed combined traction and lighting 
scheme is estimated at £22,000. A loan will be applied for. 

Felkestone.— The Town Council have declined to consent to 
the application of the Sandgate and Hythe Electric Company, 
Limited, re the company’s Bill for a tramway. 

Mansfield Woodhouse. — The Council are conferring with 
Messrs. Webb and Co., London, solicitors to the syndicate which 
seeks power to make a light railway in the district. 

Brighton.—The Town Council have formally confirmed their 
resolation to promote a Bill empowering the Corporation to 
construc) and work tramways, to erect electric generating 
stations, ete. 

Airdrie.—The Town Council are asking the Coatbridge Town 
Council to co-aperate with Airdrie in supporting the New General 
ting ates Limited, in order that the wante of the public 
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Dover,—The traffic returns for the week ended Jan. 6, were 
2158. 19. Id. as compared with £155. Os. 7d. for the corresponding 
period in 1899, being an increase of £3. 18s. 6d. 

Car:isie.—The General Purposes Committee have agreed to 
request the tramway company to make a single line of tramway 
on Warwick-road with passing places ins of the double line 
as originally contemplated. i 

Brownhilis.—A committed has been appointed to consider the 

various details not provided for in the Walsall Corporation Tram- 
ways Bill, and also in the proposed Wolverhampton, Essington, 
and Cannock Chase Junction Railway Bill. 
- Goventry.—The Board of Trade will certify the tramways of 
the Coventry and District- Tramways Company as extended 
for public use on the company andertaking to carry out certain 
requirements, including the relaying of the line on Priestley s 
Bridge. N 

Dundee. —At a meeting of the Dundee Town Council on the 
5th inst., it was stated that all the electrical power plant would 
soon be ön the site, and it was desirable that ib should be fully 
utilised as soon as it arrived. It was eventually agreed by 20 votes 
to 4 to proceed with the preparations for the Maryfield extensions. 


Plymouth.—With regard to the immediate extension of the 
tramways to Laira, it is thought that if a line could be made to 
pay it ought to be constructed at the earliest ible moment. 
The total tramway reoei pts for the quarter ending Dec. 30 amounted 
to £3,980, while the expenditure, estimated at £300 a week, came 
to £3,900. 

Light Railway Orders.—The Light Railway Commissioners 
have submitted to the Board of Trade for confirmation orders for 
the construction of a light railway from Ryhl to Prestatyn, from 
Haughley to Halesworth, with a branch to Debenham and Wester- 
field, from Aldershot to Farnborough, and from Lowestoft to 
Kessingland. Í 

. Queensbury.—The District Council are in negotiation with the 
Halifax and Bradford Councils for the terminus of their tramway 
systems which are to be extended to Queensbury. Each of the 
two towns desire to take their trams as far as poesible into the 
village. If allowed bo do sa, they would overlap. Halifax appears 
to be the favourite. „ 

Beckenham.—An enquiry by the South-Eastern Metropolitan 
Tramways Compaty ether the Council will be prepared to 
supply them with current for traction pur in relation to the 
pro tramway through the tongue of land has been referred 
to the Council’s advisers. 

Darlington.—A special meeting of the sub-committee for trams 
of the Corporation was held recently with the object of considering 
the whole position. No information was given to the Press, bub 
it is understood that the Imperial Tramway Company are to be 
asked to formulate new proposals, so as to approach closer to the 
plans of the Corporation. a 

Wimbleden.—The Urban District Council are asking the 
Croydon Rural District Council to share the coat of securing an 
expert report farnishing plans and estimates for the line from 
Tooting to Wimbledon Station, with a view to a joint application 
for a provisional order. They have also decided to inform the 
Surrey County Council of this proposal. . 

Walten-le-Dale.—Ab the next meeting of the Council a motion 
is to be discussed to the effect that the resolution recently passed 
with reference to the Preston Corporation tramway scheme be 
rescinded. The clerk has been authorised to take any steps 
necessary to protect the Council when the Preston Corporation 
applied for powers to run electric tramways. 


Echt Light Rallway.— The Echt light railway order made by 
the Light Railway Commissioners having been withdrawn by the 
promoters (the Great North of Scotland Railway Company), the 
Aberdeen Distriob Committee of the Connty Council have appointed 
a special committee to consider the advisability of promoting a 
scheme themselves or of combining with any other bod. 


Skirbeok,—At the last quarterly meeting of the Parish Council 
the Chairman said that with reference to the scheme for electric 
tramways he had seen the manager of the company who pro 
to carry out the work, and he had told him that the application of 
the Boston Corporation for a provisional order for electric lightin 
put them out of court altogether. There was, therefore, an en 
to the scheme. | . 

Drimield.—At the meetirg of the Urban Council on Monday, a 
letter was read from Messrs. Ward, Thomas, and Co., Manchester, 
who have the Beeford-to- Driffield light electric railway in hand on 
behalf of private capitaliste, asking for an 5 with the 
clerk preparatory to the completion of the plans for presentation 
to the various local bodies concerned, and also for deposit with the 
Light Railway Commissioners. i 

Rhyl.—The Light Railway Commissioners have now finally 
decided bo sanction the construction of the proposed light railwa 
along the coast from Rhyl to Prestatyn. The motive power will 
be electricity, and ib is anticipated thab the line will present few 
engineering difficulties, as the ground over which it will be taken 
is almost level. The line will start from the entrance to the pier 
at Rhyl, and terminate in the High-street, Prestatyn. 


Whitehaven.—At the last meeting of the Town Council on 
Wednesday it was decided to sanction the proposal of the English 
Industrials Company, Market-street, Manchester, to lay an 
electric tramway in Whitehaven and neighbourhood, the route 
being from Cleator Moor, the centre of the iron ore industry, 
through the village of Hensingham, continuing along the principal 
streets of Whitehaven and on to the Workington boundary. 


So 
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Whitmash.—The Parish Council have decided not to oppose the 
proposal of dhe n and Warwick Tramways Company to 
extend their line in the direction of Whitaash by the overhead 
electric system. The Warwick Rural District Council are con- 
sidering the matter on account of the alleged danger likely to be 
occasioned by the turn-out at Whitnash. The promoters will 
probably be asked to place the same opposite the village green. 

Bolton.—The electric tramway system at Bolton, which was 
inaugurated last week, is said te work satiefactorily. Seven of the 
10 routes constituting the system are now being worked. There 
are about 31 miles of track, covering 28 miles of street. Fifty 
thousand passengers travelled the first day, 45.840 of whom paid 
their fare. Owing to the difficulty of collecting tickets, and of the 
nuisance arising from the waste tickets finding their ways into the 
sewers, the introduction of the box system is to be reconsidered. 

Folesbill.—Ab the last moeting of the Guardians and Rural 
District Council the clerk erde; the receipt of a letter from the 
Board of Trade, enclosing reports by Mr. W. C. North and Mr. 
Trotter upon their inspection of further portions of the 3 
electric tramways, in which they stated that the company h 
been informed that on receipt of an undertaking that they would 
comply with the recommendatiods contained therein, the Board 


would issue a certificate approving of the extension of the tramway - 


to Bell Green. 


Leith.—_The Town Council on Wednesday remibted to the 


special committee on tramways the appointment of a sub-committee 


to ascertain and report whether, in the event of the Corporation 


rohasing the tramways, the. Edinburgh and District Tramways 
e as lessees of the Edinburgh tramways, would enter into 
an arrangement with the Corporation by which the tramways 
from Pilrig to the foot of the Walk would be worked by cable 
power and the remaining t:amways in the 
be obtained from the Corporation. a 
Nelson.—The Town Council have carried the following resolu- 
tion: Thad in pursuance of the enabling provisions of the Light 
Railways Act, 1896, the Light Railway Commissioners be requested 
to confer upon the Council of this borough, by means of the Nelson 
light railways order, the Colne and Trawden light . order, 
and the- Barrowford light rallway order respectively, authority to 
enter into an agreement with the promoters of the two latter 
orders to work or to contract for the working of the light railways 
proposed to be authorised by those orders,” 
Wandsworth. —Ab the last meeting of the District Board, the 
5 Committee reported that they had considered 
© on 


from Clapham to Wandsworth and Putney, and recommended that 


ne bé opi * ee the Ith inst. it was 5 that the tramways compa 
e 


'offered to work the un | 
the claim tha the Corporation must take over the omnibuses, ` 
‘hearges, wedding coaches, eto., in addition to, the tramways, 


steps therefor. Ib was decided after some discussion to 

adopt the recommendation of the committee, ‘and in the meantime 
to approach the Council to ascertain if they would agree to insert 
in their order such provisions as the Board desired. : 
Mid-Oheshire.—The scheme to provide a light railway from 
Warrington to Northwich has created much interest throughout 
Mid-Cheshire, and considerable support is being accorded to it. 
According to the Financial Times, members of the parish councils 
of Little Leigh, Barnton, Anderton, and Winnington have had a 
conference with Mr. Scotter, civil engineer, to see if arrangements 
could not be made for the scheme to include the villages named. 
If plans could be prepared for a westerly branch to provide for 
the districts in question, it was unanimously decided to support 
the project before the Commissioners, 
Bath. —The Light Railway Commissioners on Tuesday concluded 
ape 8 with regard to applications to establish light railways 


n May last a London firm made apposto; and they | 


were followed six months later by the Urban Sanitary Authority. 
The Commissioners refused both applications, stating that that of 
the promoters could not succeed in. view of the opposition of the 
two road authoritiee—the County Council and the Corporation. 
With to the Corporation’s application, it had not been 
proved that there was any widespread desire, either in the city or 
outside, for tram extensions, and so that must also fail. 
Searborough.—The Town Council on the 4th inst. decided to 
omit the tramway clauses and the opose. to widen the Valley 
Bridge from the parliamentary Bill which they are promoting 
next session The Council’s Bill provided for various important 
schemes, including the laying down of a tramway on the Foreshore- 
road, new Marine-drive, and Royal Albert-drive, and at a receub 
blic meeting the cab drivers and cab proprietors opposa the 
ill, and defeated it on the tramway clauses. A poll of the town 
was demanded, and bas been fixed for the present month, The 
Council have thus given way to the cabmen’s opposition. 
Ashten-under-Lyne —The Town Council have adopted the 
Highways and Tramways Committee’s report on a conference with 
the Oldham, Ashton, and Hyde Electric Tramway Company, 
Limited, on the subject of tramway extension through the borough 
to Hyde, vid Dukinfield, Newton Moor, and Godley. The company 
are making an application to the Board of Trade to construct an 
extension of the company’s lines by way of Cavendish street, 
Ashton, over Alma Bridge, at the boundary between Ashton and 
Dukinfield. The committee, after considerable discussion with 
the deputation from the tramway company, reserved its decision. 
Wigan.—The Highways, Streete, and Sanitary Committee in 
their report on the plans deposited by the South Lancashire 
Tramways Company, made several suggestions. Mr. Chambers 
and Mr. Grindrod attended at a recent moeting on behalf of the 
South Lancashire Tramways Company, and were informed that 
the Council strongly objected to two lines of tramways in the 


narrow carriageway through the principal streets, and required 


‘skidded, and consequen 
be mud became a non-conducting material to 


in a difficult position. 
finally negatived. `. 5 


and to confer powers on the 
-treed prorsns, water and gas eupply, and for other pur- 
' poses, an necessary 

sition. Ab a subsequent special meeting of the Urban District 
Council this resolution was confirmed, in addition to the following: 
That the Coundil do hereby authorise and direct their clerk to 


burgh by electricity to z 7 
| date last year was £49. On Saturday a total of £68 was recei 
as against £36 last year. The receipts for the whole tramway 
‘system on New Year’s Day was £222, compared with ‘£145 on: 
Jan. 1, 1899. Ab the last meeting of the Council the town clerk 


unty Council’s light railway scheme for a railway: 


‘tho terminus of. which would be ab North-end ins 


‘although the committee appear 
ı retain the lines for another year if the present deadlock could be 


Company met subsequently in London. 


‘tramways, has made the following report to the Tramwa 
The work on the Intake route is now v 


serious delay has been caused by the non-delivery of some feeder 
pra which have been on the railway for several weeks 


be sufficient power ab 
March, ib cannot be opened for traffic before that time. 


‘large number of their castings, whi 


Mr. Moller stated 
would have his work sufficiently far advanced bo allow the engine 


the ray to be made at least: 27ft. wide throughout the 
Councils tire AN A. representative of the company has since 
met the Council, and the latter still have the matter under con- 
sideration. . l l 
Middlesbrough. —Ab Tuesday's Council meeting it was pro- 
to refer back a recommendation that the necessary eteps be 
taken for obtaining an gt ey restraining the tramway com - 
pany from watering the lines because when the roadway was in! 
such a condition that mud, eto., caked on the lines, the cars. 
‘ever-run the stopping-point, while 
the current. Ib is 
said that should the corporation obtain.an injunction and exercise 
it, and ents arise in uence, they may find themselves 
The amendment was ussed, bub was. 


Rawmarsh.—At a meeting of owners and ratepayers of the- 


-district of Rawmarsh on Thursday in last week a resolution was- 


‘to oppose 


passed the Rotherham Corporation Bill: whereby power 
is sought to extend the boundarles of ti borka, 


the borough of Ro 
ion in respect of tramways, 


to incur euch ‘costs as may be in such oppo- 


take such stepe as may be necessary to promote a Bill in Parliament 
to authorise the construction of tramways in the parishes of Raw. 
marsh and Greasborough arid in the borough of Rotherham, and to 


‘authorise the widening of bridges over which the tramways may 


pass, and for other purposes to incur such costs, eto. 
Aberdeen. —The wag oh tramways. on the Woodside route had 
highly successful run lasẹ week, the receipts being no less than 

0 The amound collegted on the route on the 5 


read a letter from the Board of Trade referring to the inspeotion of 
the electrical equipment of Woodeide tramways by Mr. Trotter, 
and stating that, while it was not in the power of the Board to 


grant provisional sanction for the opening of the line pending the 
inspection of the track, they would raise no objection to the lines 
‘being worked on the responsibility of the Cor 
had since been inspected, 
bub no formal certificate regarding the opening of the tramways’ 


ration. The track 
Mr. Gordon said, by Major Marindin, 
had been received. 
Portamouth.—At the meeting of the Tramways 9353 
rtaking for another year, and to aiva 


subject to the Town Council agreeing to allow the company to, 
retain the lines from North-end (one of the suburbe) to m, 
which is outside the borough boundary. The company, it is 


understood, is desirous of working this section of the line in con- 
nection with the Waterloo and Cosham d railway, 
ded. Th posal A pted, 
as originally intended. © company’s pro was nob acce 
ire willing that the company shoul 
The directors of the Provincial Tramways 
They had before them a 
proposition from the town clerk of Portsmouth with reference to 
the Portsmouth tramways, bud refused to entertain ib, 
Shefiela.—Mr. Fell, the electrical engineer to the Sheffield 
Com» 
to the Shefield Daily T sph s 
nearly completed. A 


settled in this way. 


mittee, for which we are indeb 


these 

ve only just come to hand. A trial trip was made over the line 
on Saturday last, and proved satisfactory. The line is now ready 
for the Board of Trade to inspect same, and can be opened for 
traffic immediately it is passed. The work on the Hunter's Bar 
route is proceeding satisfactorily. If the weather is fine it will be 
ready for opening by the middle of February, but as there will nob 
the power-houee before the beginning of 


John Brown and Co., Limited, have nearly completed the fonr 

extra boilers at the power - house, but there is no floor round the 

new boilers, and the roof over same bas nob yeb been started. The 

steam. pipes for the extensions are now being delivered. Some of 
b 


these Wednesbury on Nov. 25, and have only just come to 
hand. The boilers mentioned above cannot be put under ateam 
until the steam-pipes are fixed. My own s are now doing 


Serious delay has been experienced in the erec- 
© engine and dynamo, owing to the 
satisfactory materials, A 
were e in Sheffield, 
proved defective, and had to be rejected. Mr. Morley, of Messrs 
Cole, Marchent, and Morley, Limited, was here yesterday, and 
hadan interview with Mr. Moller, representing the British Thomson- 
Houston Compan, Tanen, and myself. I informed these gentle- 
men that it was absolutely necessary for them to state a dofinite 
date on which the engines would be complete and ready for work. 
at it would take about a week before he 


this work. 
tion of the first 
engine builders’ difficulty in obtainin 


builders to with the erection of the engine. Mr. Morley 
stated that ib would take them six weeks to complete the engine 


88 


after the British Thomson Houston had completed the 
work. From this it appears that the engines will-not be ready for 
work before March 1, 1900. In accordance with the terme of the 


out of the thirteen donble-decked cars which they have tosupply. 
remaining seven are expected very esbortly. The British 
Thameon- Heuston aro now erectieg these on the 
Peckham trucke which they have supnlied. The Presten company 
will most probably deliver 10 double-decked cass thie month, 
10 donble-decked cara in February, and 10 deuble-decked care in 
The 35 cars on order from the Brueh Company will be 
between June 8 and Aug. 7. I find that a large number 
of our motermen are leaving Sheffield owing to the fact that on some 
of tee routes the cars only rua fer a comparatively short time, and 
the men only work on an average eight hours. ay. Thie means 
that they only receive 288 per week. I think it will he advisable 
to give the men on the ordinary rontes a fixed wage of not less 
than 30s. per week, and on the Wal route not less than 
. por week, and recommend that this be done. If the cars do 
nos run a sufficient number of heurs to allow the men to work the 
full time at the rate of 6d. per hour, to make up the above amount 
they can be given work in the sheds.” The Tramways Committee 
have adopted the recommendations of the electrical engineer, 
including the ane in regard to the wages of motermen. The 
traffic superintendent reporte that the gangways for passengers 
bave put an end to the crushing which was formerly the 
cause of so much compain r 1 5 hb 
peseed a resolution protesting nsd the gangways being 
placed on the footpaths without their consent first being 
asked. The city surveyor bas been authorised to prepare plans 
and estimates of the oceet for laying-out the land agreed to be 
urchased at Machon Bank-read so as to give accommodation 
80 cara, making provision for future extensions. The follow- 
ing members of the Tramways Committee have been requested to 
give special attention to the sections named: Brightside, Atter- 
, and Pitsmoor sections, Councillors Carr atid Knowles; 
Heeley and Nether Edge sections, Alderman Styring, Councillors 
J. R. Wheatley and Wing; Niel anad Hillsborough sactions, 
Councillors Hobson and A Muir Wilson ; Eccleshall-road section, 
Conuncifior A. Muir Wilson; Intake section, Councillor John 
Smith. Passes are to bo issued to these gentlemen for use while 
acting on behalf of the Tramwaya Committee. 


LIGHTING AND GENERAL. 


Dewshury. -- A loan of £9,920 has been sanctioned for 
lighting, etc. 

Belfast.—The quantity of ourrent sold in 1899 shows an increase 
of 54 per cent. over 1898. | 

—Twenty-nine applications have been reasived for the 
post of electrical engineer. 

Menrpert.—Mr. Ellis, the office manager of the electricity depart- 
manb, has heen granted an inerdase of £50 per annam. 

: Geventry.—Tke Electric Light Commitee have adjourned for six 
montis the question of extending their mains to Felechill. 

Neweastle.—The contract with Messrs. Middlemias Bros. for 
excavation of the foundation of the electric power station ab the 
Manors, has been sealed. 

Remeval.—Nesers J. C. Lyell and Co.’s offices have now been 
remeved to 58, Victeria-street (first floor). The stares will remain 
as. before at 55, Victoria-street. 

Saltanrn.—The Assets Company are asking for additional way- 
leaves fer their cables. It is proposed thad no further wayleaves 
ba granted exeept ab a charge of 2d. per yard per annum. 

Eastbourne. —An electric organ has been installed in the 
Presbyterian ehureh. Application is to be made te the Post- 
ee to make post office in Grove- road a telegraph 

Ce. 


Ettnburgh — At a meeting of the Electric Lighting Committee 
om Wednesday it was reported that from Dec. 8 last to the 4th 
inet. there had been applied far the equivalent of 6, 294 8-c.p. 


Eooles.— The Public Lighting and Electrical Supply Committee 
have eonsidered the 32 applications received for the appointment 
of —_ engineer, and have appointed Mr. James Moss, of 
Derby. | 


Wrexham.—The Towna Council have decided to advertise afresh 
for 55 a eed lighting and sani agg the ger 
cant combined ctor undertaking a 
£21,722. Qe, d. l 
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Heiton Mowheay.—Messra. C. A. Parsons ani Co. have. reasived 
from Edmundsons’ Eleatrinity Corporation, Limited, the order for 
two 75 kw. condensing type turbo dynamos for the elactric lighting 
of the above town, i 

Cavliste.—The Eleetric Lighting Committee have desided to 
abolish meter rents. They have also agreed to erect five more ar 
lamps in the streete of the city, bringing the number up to 30, as 

ered ala Wednesday’s meeting of the Vestry a report 

Batterses.— Abt ' mee 9 a 
was received from the Lighting Committee stating that Mr. W. 
Wikis hae beon sed chairman of the committee for the 
ensuing three mon 
- Beweateft.—The draft agreement with the National Telephone 


Company with respect to the laying of underground wires, eéc., 
are to be further considered whea Mr. Bennett and Mr. Hawtayne 
have been consalted on the matter. 


Limerfok.—Mr. J. G. parents lighting scheme is before a 
committee of the whole Coun The cost of the electric lighting 
scheme is estimated at £19,000, and with current at 5d. per unib a 
profit of £400 per annam is anticipated. 


The Charge ef Stealing Blectricity.—At the London County 
Sessions (Clerkenwell siptings) on the 10th inet., before Mr. W. R. 
McConnell, Q.C., ‘‘no bill” was returned on the charge of 
fraudulently abstracting electelcity by diverting the eurrent hy 
means of an alleged impro contrivance, preferred by the 
Hammersmith Vestry against one Alfred John Harrison. 


Deugias.—The Town Council en Wednesday rejected the recom- 
mendation of a special committee that the site ab the foot of the 
aarry. behind the gasworks be acquired for electric works. 
committee were appointed to carry ous the electric inetalla- 
tion on the lines laid down by Prof. Fleming, and they contended 
that their duties were ended by the negativing of their resom- 


mendation. 

Thornton-Scarth Lighting Messrs. Lockerbie and 
Wilkinsen, Limited, Birmingham, have acquired: the whale of the 
patente, stock, plant, and goodwill of the Phornten-Searth Auto- 
matic Lighting Syndicate, Limited. The eales management of 
this department will be, as formerly, in the hands of Mr. E. L. 
Levetus, and the firm will continue the “ Thorscar” trade mark 
for their produotions in this line. 

Birstall.—At a meeting of the Birstall Chamber of Commeses 
on Wednesday a letter was read from the clerk to the Dissrict 


position with regard to any private u ae, much 
upon circumstances that i was not possible to give a definite 
answer applying to all cases. 

Nerthalierten.—The public lighting was inaugurated on 
Monday night. Ave lamps of Solar long - hour are 
used for brilliantly lighting the main a aan- 
siderable number of incandescent lamps for lighting the side streets 


.and lanes. One of the novel features is the . 
conductors for the overhead mains. The works ba ve been designed 

,and carried out to bhe specification of Mr. J. Ernest Hutton, 
A.L E.E., to whom is due the formation of the company, which 

promises well. 

Neweastie.—A report from the Town Improvement Committee 
and the New Tramways Committee relative to the proposed 
‘Gosforth electric lighting provisional order, was adopted by the 
pied Council on W The 8 i 

pply Company, it was reported, were about to inatal ee 
ab Gosforth, and propesed to interfere with the tramways an 
streets without the permission of the Corporation. The commitese 
recommended that a letter be sent to the Board of Trade objecting 
to the granting of such powers. 

Shetield.— At Wednesday's meeting of the City Council it was 
announced that in Fe of an application to borrow £100,000 
fer the purposes of the ric light undertaking. a reply had been 
received giving leave to borrow £71,120. The letter added that 
the sums which the Board had excluded from the loan were as 
follows: proposed expenditure on machinery, £12,280; steam 
rer Dey e igang” S100 “Ras seed eae 

e pr public lighti ,600. card would 
giving a decision as regarded * those sums until the Council were in 
a position to furnish more precise information as to them. The 
City Hospitals Committee’s recommendation of an expenditure of 
£25 per annum on a new direct telephone line from the Lodge 
Moor Hospital to the Sheffield exchange, and on extension instru- 
ments to the doctors’ rooms at Winter-street and Lodge Moor, was 
nos confirmed. 

' Appointments Vacant.—The Tramways Committee of the 
Maachester Corporation require the services of a competent 
electrical engineer to act as the chief assistant of the city elec- 
trical engineer.—The authorities of the Hertfordshire Coun 
Lunatic Asylum are prepared to appoint an electrical engi- 
neer. — The Edinbargh Corporation require two switohboard 
attendante.—A shift engineer is required av Leith.— Ashton, Frost, 
and Co., Limited, Blackburn, require the services of a thorough! 
competent electrician to take charge of department.—The Brush 
Electrical Engineering Company require the services of a super- 
intending engineer to superintend, from their London head office, 
the execution of the company’s lighting, power, and traction con- 
tracta.— A meter inspector is required ab ifax.—There are also 

vacancies for improvers, trimmers, and for a stall attendant for 

tho Paris Exhibition. Full particulars of above vacancies will be 
found in our advertisement columns, 
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i Various letters in referenee to the lighting of 
Artizan-street, Rosemount, Clarence-avenue, ebo., have been 
referred to the Inspection Committee. 


Walmer.—A conference between the committees of the Walmer 
and Deal Town Councils is to be held on the matter of eleotrio 
lighting as well as the proposed railways. 

Bury —Mr. A. H. Roe, of Bradford, bas been appointed 
resident electrical engineer of the borough, out of 72 applicants. 
The extensions of the electric lighting works will probably be in 
fall running order by the middle of March. 

Sandwich.—The English Industrials, Limited, have reduced 
their offers for telephones to £2. 10a. per instrument, plus 4d. per 
call, or a maximum of £6. 56. The Council have decided to defer 
action until receipt of more definite information. 

Batley.—The National Telephone Company are seeking to make 
an nd with the Corporation for the laying of the company’s 

lines underground instead of overhead, and the matter 
is now being dealt with by a small sub-committee, 

Chesterfiela.—The Town Council have adopted a resolution 
recom the Electrical Energy Committee to consider and 
report upon the desirability of using gas-engines for the purposes 
of the generating etation to be provided for the borough. 

Lendon Gaszette.—The last day for receiving proofs in the 
estate of A. Blackburn and J. Walter at Upper-lane Mills, 
Cleckheaton, Yorks, is Jan. 24. J. A. Binns, official receiver, 
31, Manor-row, Bradford. A dividend of ls. 1d. has been declared. 


Margate.—The Isle of Thanet Electric Light Company’s system 
of electric tramways, now being constructed, will be opened in 
August next. The lines will connect Westgate, Margate, Broad- 
atairs, and Ramsgate. The electric lighting concession for the 
district is held by the same company. 

Warringten.— Mr. W. H. Grimadale, of Hammersmith, has been 
rie fre temporary electrical engineer and clerk of works. The 
following scale of charges for electric lighting is to be adopted : 
6d. per unit for the fired 14 hoars per day per quarter, 3d. per univ 
after the first 14 hours per day per quarter. 

Broughten.—The Parish Council will again petition the postal 
authorities to extend the telegraph to the post office ab Great 
Broughton. A small committee has been appointed to wait apon 
the most infiuential people. in the district, aud ask them to be 
guarantors in the event of the petition being granted. 

Menmeuth.—Ad the last meeting of the Town Council it was 
decided that another turbine and auother engine of 100 h.p. would 
be required, in addition to the extra turbine now on order, to 
supply the increased demand for private consumption of electric 
light. A committee was authorised to prepare the estimate of 
tho cosb, 

: Gamberwell.—Statutory notice has been received from the 
County of London and Brush Provincial Electric Lighting Com- 
pany of intention to lay electrical conduits on both sides of 

teley-road from Barry-road, crossing Lordship lane, in Mel- 
bourne-grove, both sides as far as Lytcott-grove, and on both sides 
of Lytoott-grovo. 

Kendal. —The Town Council, having decided to have an installa- 
tion of the electric light, have engaged the services of Messrs. 
Handcock and Dykes, and have e special arrangemente with 
them in consequence of their having Mr. Riteon on the spot, who 
will take the position of resident engineer while the works are in 
course of construction. 

Seuth Africa.—We learn from the British and South African 
Ezport Gazette that the South African Mutual Life Assurance 
Company, Capetown, are negotiating with the United Electric 
Company, Toronto, for the supply of two direct-connected units 
and systems of accumulators for power and light for their new 
officea in Port Elizabeth. 

Leigh Lanes.) . The olectric lighting supply was switched on for 
the first time last week. The installation bas cost over £10,000, and 
is on the three-wire system, ab a 55 of 440 volts. At present 
only the compulsory area is lighted, but extensions are already 

jeeted. e charges are 7d. per unit for the first hour, and 
4d. per unit afterwards. 

New Cempany.—The Keynsham Electric Light and Power 
Company, Limited, has been registered with a capital of £5,000 ia 
EI shares, the 05 being to adopt an agreement with the 
Western Countles Electric Light and Power Syndicate, Limited, 
and its liquidator, and to carry on the business of an electrio light 
and power company in all ite branches. 

Whitehaven.—With regard to the electric lighting, it is stated 
that the quantity of current consumed by the public lamps con- 
tinues to increase. In 1896 it was 79,689 unites, at the rate of 
171 unite per lamp per annum. Last year it was 86,508 unita, or 
at the rate of 189 units per lamp. In the former year the town 
had to pay £1,328. 2s. IId., and in the latter £1,441. 

Dudley.—At the last -meeting of the Town Council it was 

posed to associate with the electric generating station a refuse 
8 Id was esti that nine ocells would be required, 
representing a cost of £7,000, and that the annual expenditure 
would be £1,050, exclusive of the interest and repayment of loan. 
After a lengthy discussion, the resolution was lost. 

Cardiff.—At a meeting of the Electrical and Lighting. Com- 
mittee on Thursday last week the insufficient lighting of Penhill 
was complained of, and tho committee promised improvement. 
Designs were submitted of lampe for electric fighting of 
Canton Bri and the designe were submitted for consideration 
to Mr. Appelbee (electrical engineer) and Mr. Harpur (borough 
engineer) 
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Accident.—In the official report of the electric car collision in 
Glasgow on New Year’s Day, referred to im our. last issue, it is 
stated that after the accident the brakes were found to be in 
perfect order, and that the accident was the result of the driver 
of the colliding car in a state of intoxication. The latter 
and the conductor of the other car are still in hospitai in a critical 
condition. 

Sudbury.—The Town Council on Tuesday approved of Mr. 
Hawtayne’s report on the electric lighting of the town, also to a 
report as to the lighting on the Wente Estate recommending the 
adoption of a scheme ab a coet of £580, the power to be obtained 
from a dynamo run at the waterworks pumping station. Private 
consamers to the extent of 1,000 lighta have already notified their 
intentions of taking current. 

Wrexham.—Dotails of the accepted tenders will be found in 
another column. The total amount to be expended will be as 
follows: boilere, £2,932; steam dynamos, say £7,286. 10s. ; 
switchboard, £589 ; mains, £4 499 lls. 7d. ; accumulators, £991; 
crane, £140; consumers’ connections at estimated amount, £1,500; 
buildings ditto, £750; destructor, about £2,000; 5 per cent. fees, 
£1,034. 8s. ; making a total of £21,722. 9a. 7d. l 

Accident.—Five workmen were admitted to the Seamen's 
Hoepital, Greenwich, on Friday last, suffering from scalde 
sustained through the bursting of a pipe in connection with a 
boiler on which they were en at the Deptford electric 
lighting works. The wounds, which were chiefly on the upper 

of their bodies, were not serious, and the men are progressing 
avourably. 

Presentation.—On Thursday, Jan. 4, the officials and staff of 
the Derby electricity works presented Mr. James Moss, who has 
recently been appointed borough electrical engineer ab Ecoles, 
with a handsome set of carvers in suitable case, and also a solid 
silver toast-rack, as a mark of their appreciation and good wishes 


in his new 5 Mr. Wilmshurst made presentation 
in a very felicitous speech, to which Mr. Moes replied in suitable 
terms. 


Alfreten.—Mr. J. S. Barnes has prepared à report on the electric 
lighting of the town. He estimates the capital outlay at £11,500, 
and the annual expenses ab £590 The ratepayers have had the 
following questions submitted to them: (1) Are you in favour of 
the town adopting the electric light? (2) Aseuming that the cost 
of the electric light will not exceed that of gas, are you prepared 
to take the light in your houee or business premises? Any 
remarks on the subject ? N 

Aberdeen. — With the view of meeting next winter's load, an 
additional 700 h. p. engine and dynamo is to be installed in the 
existing engine- room, the estimated cost being £6,325. The 
of electric current for the six months from Jan. 1, 1900, has 
fixed as followe: (I) for lighting—for the first hour daily of the 
maximum demand 6d., thereafter 3d., per Board of Trade unit; 
(2) for motive power—for the first hour daily of the maximum 
demand 3d., thereafter Id., per Board of Trade unit. 

British Westinghouse Co.—This Company has forwarded to us 
their cicculars numbered from 1,005 to 1,009 respectively. These 
deal with the following subjects: direct-current multipolar gene- 
rators and motors; lightning arresters for both alternating and 
direct current circuits ; series arc lighting generators; bel ven 
single bnew alternators from 1,100 to 2,200 volte and 133 frequency ; 
and belt-driven polyphase alternators designed for a standard 
s of 60 and voltages of 220, 440, 1,100, and 2,200 respec- 
tively. e hope to refer to these circulars more in detail in a 
future issue. 

General Electric Co.—This Company has sent us some more 
additional sheets to their catalogue. which deal with new electric 
apparatus introduced since the 1899 edition was published. As is 
natural, the subject matter on these additional sheets varies 
widely. Thus we notice a new type of electric radiator, a dynamo 
field rheostat made with resiatante wire covered with enamel, a 
triplex power pump electrically driven, and several accessories for 
electric lighting work. The last sheet is devoted to electrolyti 
interruptors for X-ray and wireless telegraphy work, and to 
ne and receiving apparatus for the 1 the waves 
so produced. The triplex pumps are being stocked in sizes capable 
of dealing with from 85 to 2,240 gallons per hour under a b. 
head of water. 

British Thomsen-Houston Co.—This Company has just issued 
a new pamphlet (No. 52) dealing with the direct-current enclosed 
arc lampe of the carbon-feed type they have standardised. These 
lampe have been carefully designed, and can be equipped with a 
great variety o ata aud reflectors to enable them to give light 
moet economically in any situation. The combinations thus 
possible are five in number, and range from two globee with 
reflector above to a single small globe with reflectors both 
below and above it. By this latter combination «a widely- 
diffused light is obtained, and strong shadows are eliminated. 
The lamps are d , a8 a rule, to burn on circuits from 100 to 
125 volta, but we notice that single lamps to take 2} amperes from 
a 220-volt circuit are listed. Even with this it a that all 
the necessary resistance is contained in the case at the top of the 
lampe. Special short lamps for use on board ship or in other 
places where there is little headroom are listed. Ab the end of the 
pamphlet curves of the distribution of light round the lamps 
with double globes and with the single globe and reflector are 
given, which show how important it is to choose the accessories 
to the lamps with special reference to the area to be lighted. 
Exchange Settlements. —The Stock Exchange Committee 
nted Jan. 17 as a special settling day for the British 


Becks 
have ap 
Westinghouse Electric and Manufacturing Company’s 100,000 
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6 per cent. FFF Nos. 1 to 100 000; 
and the inst. for Crompton and Co.'s further issue of 14 320 
shares of £8 each, £2 paid. Nos. 32,099 to 46,418 ; and have ordered 
to be quoted in the official list the British Westinghouse Electric 
and Manufacturing Company's 100.000 6 per cent. preference shares 
of £5 each, £1 paid, Nos. 1 to 100,000. 


Telegraph Reservists.—The remaining members of the 24th 
Middlesex (Post Office) Rifle Volunteers, being also first-class 
army reservists of the Telegraph Battalion, Royal Engineers, 
received telegraphic instructions on the 9th inst. to join at Alder- 
ehot forthwith. The men at the time were en in their 
ordinary pursuits at the Central Telegraph Office, but they were 
55 from duty by the authorities. Messrs. 
Forth and 58 of the Leeds postal and telegraph staff, have 
also rejoined the Telegraph Battalion Royal Engineers. 

Ooh. The estimate for the technical institute 
includes an item of £1,483 for ventilation, heating, and lighting 
by electricity. Mr. me ag the electrical engineer, has entered 
upon his duties. The sub-committee along with the engineer, are 
inspecting suitable sites in the 27 8 5 on which to erect the gene- 
rating station. A circular is being issued with a view to ascer- 
taining the names of persons who propose to take a supply of 
electricity when the committee are in a position to supply the 
eame. Provisional office accommodation is being found in the 
town hall for the electrical engineer. 

Shannon Water and Electrico Power Co.—At a meeting held 
on Saturday a resolution was paseed stating that the 5 
fishery owners in the Limerick fishery district, mill and factory 
owners using the waters of the Shannon below Lough Derg, 
riparian proprietors, and users of the water for navigation pur- 
poses, view with grave apprehension the works intended to be 
carried oub by the 5 Shannon Water and Electric Power 
Company, and for which parliamentary powers are sought, and 
calling upon the Chief Secretary for Ireland and the Commie- 
sioners of Pablic Works in Ireland to refuse their sanction to such 
a scheme, 

Beokenham.—The Urban District Council have received the 
following report of the Blectric Lighting Committee: A letter 
from the British Insulated Wire Company, Limited, with reference 
to prospective arrangemente for free wiring was read, and the 
subject was ordered to be brought up again when the contractors 
are in a position to make a definite proposal. Subject to satisfac- 
tory arrangemente with the British Insulated Wire Company as to 
the sinking fund, the Council is recommended to give a general 
authority for the extension of mains where the contractors and 
the officers of the Council agree that there is a reasonable prospect 
of adequate custom.” 

Pembroke.—Renewed application of the National Telephone 
Com yr leave to lay underground wires in the Pembroke 
district been referred to the Roads Committee of the Urban 
District Council, The letter referred to a notice which had been 
given by the Council to determine on Dec. 3l an existing agree- 
mend with reference to the telephone service, and said the company 
desired to place the telephone system in Dublin and the surround- 
ing districte on the best possible footing. They were prepared, if 
the required facilities were granted, to reduce the rate of charge 
to subscribers to £3. 10s. per annum with ld. call, and to close 
the Ballsbridge exchange and connect the township with the 
central exchange in Dublin. A reduction of the charge for 
laying down the wires was also asked. 

Personal,—We are informed that Mr. J. A. Matthews, having 
been offered the post of electrical engineer to the Vulcan Boiler 
and General Insurance Company, Limited, 67, King-street, Man- 
chester, has resigned the position of designer and head of the 
dynamo de ment of Messrs. Ashton, Frost, and Co., Black- 
burn, a poeition he has held for the past 44 years.— We understand 
that Mr. Frederick Grover, M. I. M. E., has resigned his position at 
the Yorkshire College, Leeds —We learn that Mr. W. A. Fraser, 
electrical engineer of the Lancaster Corporation, as a member of 
the Middlesex Yeomanry, has volunteered for service in South 
Africa, and having satisfied medical and other requirements, will 
leave for the front during the present week.—Mr. Appelbee, the 
electrical engineer at Cardiff, has recently been married. 

Wimbledon.—A letter from the Kingston Town Council offering 
easier terms for the lighting of the workhouse is now being con- 
sidered by the Building Committee of the Guardians. At the 
last meeting of the Urban District Council, Mr. Casswell said 
that daring the first week that the electricity works were in 

rogress the coal cost ls. 12d. unit. For the week ending 
Dec. 7 ib was reduced to 232d. per unit, and this had been 
further redueed until it was only 13d. per unit, and the engineer 
had ssid that he hoped to get it down to ld. The estimated 
revenue for the current quarter was £1,060, while the expenditure 
was estimsted at £650. During one week the cost of current to 
the consumer was £121, and the cost at the works £46. It is 
being urged that the work of rooting over the tipping platform 
should be commenced without delay. 

Wigan.—On Thursday afternoon last week, the Mayor of Wigan 
(Mr. J. T. Gee) laid the foundation stone of the new power station 
in connection with the electrical undertaking of the Wigan Cor- 
poration. The Corporation’s scheme involves the expenditure of 
£85,000 for electric lighting, and £40,000 on two lines of tramways. 
The probable expenditure in the future, which will include the 
working by traction of the whole of the W and district 
tramways, is estimated at between £300,000 and £400,000. Mr. 
Worthington, the chairman of the Electric Light and Tramways 
Committee, shortly described the undertaking. The Electric 
Light and Tramways Committee report that since the supply 


supply, and stating that steps were being 


Tuesday the following minutes of 


bas been started they have had no mishaps, and everything has 
run in exceedingly smooth order. By the aid of a temporary 
storage battery they expect to be able, within a week’s time, to 
supply a larger number of customers than they have on their 
books ab the present time. 

Bacup.—The minutes of the Electricity Committee, which were 
contirmed at the last meeting of the Town Council, contained the 
following: The report prepared by Mr. Charles D. Taite, 
A. I. E. E., electrical engineer to the Corporation of Southport, 
was considered. The borough surveyor submitted plans for the 
proposed electric light station, and an estimate of the cost of the 
buildings and chimney, amounting to £5,400. It was resolved 
that the necessary applicatione be made to the Local Government 
Board for their. sanction to a loan of £22,400, and for their 
approval of the use of the proposed site for the generating station, 
and to the Board of Trade for their sanction under the Bacup 
Electric Lighting Order, 1890, of the system pro to be 
adopted for the supply of electric energy, and that the Electricity 
Committee be empowered to take such other steps as may be 
necessary to into effect the foregoing resolution, subject to 
their reporting from time to time to the Council.“ 

at. George-the-Martyr.—At last week’s meeting of the Vestry 
the General Purposes Committee reported that they had had 
under their consideration the character of the electric en 
supplied by the London Electric Supply Corporation, Limited. 
Letters had been received from the Board of Trade and the London 
County Council enclosing copies of communications from the 
company explsining the reasons for the irregular nature of the 
en to prevent any 


further cause for complaint. The committee found that, notwith- 


standing these repeated assurances. the character of the electric 
energy had not improved, and the supply continued to be totall 


insufficient for illuminating purposes. The committee h 


instructed the vestry clerk to again write the Board of Trade 


urging upon them the importance of steps being taken to compel 


the company to fulfil the terms of their obligations as laid down 
in the London Electric Lighting Order, 1899, It waa 
the London County Ceuncil should be asked to take action against 


that 


the company. 


Gloucester.—At a special meeting of the City Council on 


e Electricity Supply Com- 
mittee were considered and confirmed: Proposed farther loan— 
Mr. Hammond eubmitted a statement showing the amount of loan 
sanctioned by the Local Government Board for the electricit 
works, and the expenditure and commitments in respect thereof, 
from which it appeared that the works included in the estimate 
would be earried out at about the estimated cost. The statement 
also gave particulars of the estimated cost of the propose addi- 
tional plant required for the electricity works, including additional 
mains, arc lamps, meters, demand indicators, and entals ; 
and also an estimate of the expenditure in respect of the refuse 
destructor, including the incidental buildings, high-level road, 
steam-boiler and pipe work, mortar mill, etc., showing that the 
further amount required would be as follows: electricity works, 
£9,425 ; refuse destructor, £8,575—total, £18,000. It was resolved 
that the Counsil be recommended to apply to the Local Govern- 
ment Board for sanction to borrow the further sum of £9,425 for 
the . works and £8,575 for the refuse destructor.” In 
presenting the minutes for confirmation, Mr. C. H. Clutterbuck, 
chairman of the Electricity Committee, said that ab present the 
applications for the light had been so numerous that the committee 
felt justified in asking for this additional loan. If they delayed 
to do so, they would only inconvenience those who were anxious to 
have the light. No town, he believed, had ever started a scheme 
with so many customers, excepting Plymouth. This showed how 
heartily the citizens of Gloucester were taking up the light. The 
applications to date were aa follows : available for private lighting, 
12,000 8-c.p. lamps; less total of present applications, 9,771; 
required for 10 e buildings, say 2,000, equals 11,771, leaving 
a balance available for private lighting, 229. 
Grantham.—Adverting to the resolution passed by the Council 
at their previous meeting consenting to the application of the 
Urban Electric Supply Company, Limited, to the Board of Trade 
for a provisional order, subject to purchase and other terms being 
arranged, the Electric Lighting Committee presented to the 
Council last week a print of the proposed order as deposited by 
the company with the Board of Trade. Particular attention is 
called to Clause 8, which gives the Council option, at 12 months’ 
notice, to purchase the undertaking ab the expiration of seven 
years from the commencement of the order or at the end of an 
subsequent period of seven years. The maximum prices set fo 
in the schedale are: for any quantity exceeding the equivalent 
of 91 hours of supply at the maximum power which has been de- 
manded by the consumer, at the rate of 7d. per unit ; for any further 
quantity not exceeding the equivalent of 91 hours of supply ab 
such maximum power, ab the rate of 4d. per unit; and 2d. for 
any further (quantity. The provisional order does not contain 
clauses relating to street-lighting or charges for motive power, 
these being outeide the order. The committee therefore topos 
that the Council should make an agreement under whic the 
company would nob be allowed to make a charge (upon the 
maximum demand system) exceeding for street-lighting or other 
public val re 7d. per unib for the first hour, and 2d. unib 
after the first hour; for motive power 4d. per unib for the first 
hour and ld. per unit afterwards. Further, the company would 
have to adopt a system of free wiring to be approved by the 
Council, and the site of the installation station would alse have to 
be approved by the Council. The committee recommended the 
Council to consent to the provisional order as submitted, provided 
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that the company entered into an agreement substantially in the 
form presented. : 
Hereford. — At the last moeting of the City Council an 
honorarium of 100 guineas was granted to Mr. John Parker, 
A. M. L C. E., the city surveyor, in recognition of the services 
rendered by him in connection with the electric light undertaking. 
Ab the same time Mr. F. G. Poulton was appointed resident elec. 
trical engineer, ad a salary of £150 per annum, his duties as clerk 
of works having expired. In moving the adoption of the com- 
mittee’s reper’ to the above effect, the Mayor explained how Mr. 
Parker „ ab the request of the committee, designed and carried 
out the works, which by the terms of his appointment he was 
not bound todo. The outcome was that they had erected these 
works, which, he (the Mayor) ventured to say, would do credit to 
any electrical engineer. Mr. Parker had never suggested to 
anybody that he ought to be remunerated for what he had 
done, and although the amount of the honorarium was con- 
siderably less than the value of the work, Mr. Parker’s reward 
would be not so much the pecuniary one, as he would feel that he 
had left behind him a monument that would hand his name down 
to future generations. Other members of the Council spoke 
highly in favour of the resolution, and Mr. Parker briefly thanked 
the Council for the substantial manner in which they had been 
. to recognise his services in connection with the electric 
ht installation. We quote from the last report of the Electric 
hting Committee as follow: There sre now actually con- 
nected and taking the current the equivalent of 1,654 8-c.p. 
lamps, and agreements have been signed for a supply equivalent 
to an estimated additional 2,500 8-c.p. lamps. The committee 
have also received intimation that there will be farther numerous 
apy oon for the light shortly. The machinery is working very 
, and the committee believe that the Council have every 
reason to be satisfied with the manner in which the contract was 
carried out. The various tests have shown excellent result, and 
the committee are glad to state that the condenser is now being 
used, and consequently the vibration which caused some annoy- 
ance to residents in the pes ee during the trial rane prior 
to the opening of the works will not be experienced again. Ib 
was due merely to vibration through the atmosphere from the main 
atmospheric exhaust pipe, and not to the machinery, which is 
running perfectly smoothly, and there is an entire absence of 
5 This report was adopted at the last meeting of the 
uncil, 


Plymouth.—A report was presented to the Electricity Com- 
mittee of the Corporation ab their last meeting by Mr. J. H 
Rider, the borough electrical engineer, upon the extension of 
plant and mains required to meet the public demand for the 
electric light. The report, according to the Western Morning 
News, says: “ Besides the arc lighting and the tramways, our 
present machinery can supply 7,500 lampe of 8 c.p. ab one time, 
and we have already a demand for over 12,200 lamps of 8 c.p. Ib 
is nod usual to find that more than about 60 per cent. of the “on 
connected are burning ab one time, and on this basis we can supply 
our present connection, but no more. To provide for the demand 
still existing, and for the ordinary growth of the undertaking, it 
is absolutely necessary to put down additional lighting machinery 
before next winter. The difficulties in the way of quick delivery 
from manufacturers at the present time are so great that orders 
must be placed at once if we are to have the plant in time. I recom- 
mend that a 700-h. p. steam generator for 500 kw. output, with two 
additional boilers, steam- piping, economizer, and connections, be pro- 
vided. This will raise our plant capacity to a total of 1,100 kw., and 
allowing the necessary spare plant will permit of the connection of 
about 25,000 8.c.p. lamps, in addition to the arc lighting and the 
tramways. The present spare space at the works will be occupied 
by the tramway plant already authorised, and to make room for 
this addition the buildings must be enlarged. As still further 
extensions of plant will certainly be required in 1901 to provide 
for the new tramways and private lighting, I strongly recom- 
mend that the buildings be lengthened at once by aboub 90ft., 
thus giving us engine and boiler rooms of i90ft long each. This 

ill allow four additional 700-h.p. sets to be erected, over and 
above those already proposed. Applications for supply have been 
received from many parte of the town where at present there are 
no mains laid, and as we are bound under the provisional order to 
give such supply, I recommend that low-pressure cables be pro- 
cured for Mutley Plain, Tavistock.road, Old Town-street, King- 
atreet, Russell-street, Frankfort-street, Treville-street, Whimple- 
streed South, Princess-square South and West, Market-avenue, 
Drake-street, Courtenay-street, and Embankment-road. Cables for 
the Compton trams will be laid in Mutley Plain and Tavistock- 
road, and the lighting cables could be laid all at the same time. 
These extensions of mains will necessitate two additional high- 
ak feeder cables and two more transforming sub-stations, one 

y Sherwell Chapel and the other on Mutley Plain. I estimate the 
cost to be: steam generator, £6,250 ; boilers, piping, economisers, 
etc., £2,800; mains, £7,890 ; service cables, meters, etc., £1,570; 
sub-stations and transformers, £1,910; switchboards and connec- 
tions, E250; extensions to buildings, £12,500; additional work 
already authorised by Council—viz.: raising the wharf wall, coal 
conveyors, negative booster, laying pipes in Cattewater, mains in 
Tothill-road, Greenbank, and Elliot-street, motor for stoker gear, 
office furniture, £2,710; eatimated amount overspent on original 
sanction, as already reported, £10,720 ; contingencies, £1,400— 
making a total new loan of £48.000. This additional loan would 
not only enable us to add some 12,500 lamps to our load, but would 
also provide buildings for considerable extensions of plant. The 
extra lampe should bring in a revenue of about £5,000 per annum, 
while the enlarged b will allow future extensions to be 


carried out at a greatly reduced proportionate outlay. The interest 
and sinking fund charges on the additional capital, reckoned ab 
23 per cent., and 25 years repayment, come to £2,760 per annum, 
while the additional works charges for coal, water, wages, etc., 
would come to about £1,500 per annum, or a total expenditure of 
some £4,260.” The committee recommend that tenders be forth- 
with invited for the requisite machinery, cables, etc., and that the 
borough surveyor prepare plans at the earliest ible moment in 
order that condone may be invited for the extension of the building. 
A report by the borough surveyor shows that the sum paid to 
Pethick Bros. for the erection of the electricity station was 
£12,344. Ths contractors claim £936 more for the extra facing to 
the external walls of the building, but this the borough surveyor 
declined to allow, as there was no order or instruction for such an 
extra. Mr. Paton also disallowed the claim of the firm to be paid 
on the terms set out in their tender for the of she 
works within nine months on the ground that the wes wos 
their fault. The tender for completion of the works in nize 
months 8 about £400 in excess of that for carrying them out in 
months, 


PROVISIONAL PATENTS, 1900. 


JAN. 1. 

27. Improvements in electric arc lamps. Henry Lyon and 
John Burrell Talbot-Crosbie, 121, West George-street, 
Glasgow. (Complete specification.) 

35. A method of and apparatus for drying insulated 
wires for electrical purposes in the process of 
winding. Hugo Hirst and Thomes Hawkins, 73, St. 
Stephen’s road, Upton Park, London. 

45. Improvements relating to electrical incandescence 
lamps of the newest type. Victor Isidore Feeny, 60, 
Queen Victoria-street, London. (Allgemeine Elektrici- 
tits Gesellschaft, Germany. (Complete specification.) 

63. Improvements connected with ceiling roses of incane 
descent electric lights. John Doust, 166, Fleet-street, 

London. (Messrs. Schmahl and Schulz, Germany.) 

65. Improvements in the manufacture of electric conduc- 
ters or cables. Gerald Carlyle Allingham and William 
Fennell, 46, Lincoln’s-inn-fielda, London. 

JAN. 2, 

87. Improvements in single-phase inductien motors, 
William Gould Rhodes, Royal Technical Institute, 
Peel Park, Salford. 

92. Improvements in or ecnuected with the manufacture 
and production of pipes or conduits fer electrical 
conductors, or for eenveying liquid gases or for 
analogous purposes. Albert Harris Howard, 47, 
Lincolu's-inn- fields, London. 

100. Improvement in regulating the supply of gas, elec- 
tricity, or any other matter for illuminating and 
heating purposes. Bernhard Wilmshurst Hounsell, 
228, Underhill-road, East Dulwich. 

105 Improvements in electric lamps applicable for adver- 
tising purposes. Thomas Mason, 165, Queen Victoria: 
street, London. 

115 Improvements in advertising by means of electric 
lamps and apparatus therefor. Joseph Richard, 55, 
Chancery lane, London. 

138. Improved method of telegraphing, indicating time, or 
actuating mechanism electrically. César René Loubery, 
111, Hatton-garden, London. 

146. Speed governor attachment for electrical apparatus. 
James Henry Modurty and Thomas McEwan, jun., 
Norfolk House, Norfolk-street, Strand, London. 

147. Improvements in electric water filters. William Luther 
Teter and John Allen Heany, Norfolk House, Victoria 
Embankment, London. (Complete specification.) 


JAN. 3. 

159. Improved means of taking up the slack of flexible 
wire cord or other material used in electric or other 
fittings. Arthur Hugo Cecil Gibson and Ernest Goorge 
Miles, 16, Bankes-road, Small Heath, Birmingham. 

163. Impreved automatic make and break for electric 
cironits. Peter Cochran McFarlane and David Reid, 
154, St. Vincent-street, Glasgow. 

164, Improvements in or in connection with electric incan- 
descent lamps. Clarence Metcalfe Stead and George 
Frederick Carr, 30, Park-row, Leeds. 


174. Improvements in electrically-driven cranes and similar 
machines. Frederick Henry Royce, Cooke-street, Hulme, 


Manchester. 

176. A ourrent receiver for electric railways. Hermann 
Lachenmeyer, 77, Colmore-row, Birmingham. (Complete: 
specification. ) 

178. Improved means of making the electrical connections: 
with carbon electrodes. Harry Baker, 55, Chancery- 
lane, London. 

182. Improvements in electric ignition devices for internal- 
combustion engines. P Wilbraham Northey and 
the Electric Motive Power Company, Limited, 74, Caistors 
road, Balham, London. 
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184. A new or improved method ef determining the voltage 
obtaining at a near or distant part ef an electric 

l cirouit or the average voltage obtaining at several 

parts thereof and apparatus therefor. Michael Birt 
Field, 1, Handen-road, Lee. 
201. Improvements relating to conduits for electric railways. 
Reginald Belfield, 322, High Holborn, London. 
$16. Improved manufacture of active mass for accumulater 
batteries, Richard Rodrian, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 
JAN. 4 

Improvements in or relating te magnetic brakes and 
magnets suitable therefor and for other purposes. 
Thorsten von Zweigbergk, 111, Hatton-garden, London. 
(Complete soecification.s 

Improvements in automatic electric switches. Frederick 
Haggar Headley, 322, High Holborn, London. 

247. Improvements in electromagnetic mechanism suitable 
for use in indicators, relays, bells, and the like. 
Frederick Haggar Headley, 322, High Holborn, London. 

246. Improved electric switch mechanism. Edward Bennett 
Viles, 322, High Holborn, London. 

254. Improvements in subterranean conductors for electric 
railways. James Leverson, 17, Marloes-road, Kensington, 
London. (Karl Zebisch and Joseph Steinbach, Austria.) 

Imprevemonts in apparatus for the generation and 
electrojytic application of electric currents. Francis 
Edward Elmore, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Partly communicated 
by Jobn Oliver Surtee Elmore, India.) 

' 961. An improvement in safety electric fases. Henry 

Charles Gover and John Miles Moffat, Birkbeck Bank- 


chambers, Southampton - buildings, Chancery - lane, 
Londun. (Complete specification.) 

204. ents in apparatus for wireless telegraphy. 
Guglielmo Marconi, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 

JAN. 5. 
293. Electricians’ pocket companies. William Duthie, Temora, 
West Cults, ii 
JAN. 
361. 8 ‘nk ie chain for electric light 
Andrew Hamilton McNaught, 24, New 


. Bridge-street, Ayr. 

306. Improvements in electricity meters. Martin Behrendt, 
46, Lincoln’s-inn-fields, London. 

Improvements in telephone call statiens, te be 
rendered operative by the insertion of a ocoin. 
Auguste Chabaud and Emile Chabaud, 45, Southampton- 
buildings, Chancery-lane, London. 

Imprevements in electric arc lights or lamps. Charles 
Andrew Lee, 56, Paulton’s-rquare, Chelsea, London. 


SPECIFICATIONS PUBLISHED. 


1898, 
Means for supporting electric motors for tramway 
cars, Murphy. 
. Electric arc lamps. Crompton and Pochin. 
. Overhead electrical wire holder. Foy. 
. Incandescent electric lamps. Bottelli. 


1899, 

Electrical measuring instruments. Harris. 

. Electrical condenser and apparatus for producing 
powerful electric waves. (Date applied for under 
International Convention, Nov. 25, 1898.) Orling and 
Braunerhjelm. 

. Electromagnetic out- outs and other like apparatus 
specially applicable to electric arc lamps. Smithson 
and Sharpe. 

ometer fer use in laying submarine cables. 

Murphy. 

Blectre-pneumatic controlling system. (Date applied 
for under International Convention, Aug. 20, 1898.) 
Weatinghouse. 

„ Driving and steering gear for clectrically-prepelled 

metor road vehicles. Küblstein and Vollmer. 

20471. Electric batteries. Boult. (Delafon.) 

. Electric igniter for gas. von Arnswaldt. 

Electricity meters. Tourtel. (Rissler and Bauer.) 

. Phonographs. Mills. (Edison.) 

Sliding contact for telescopic or similar adjustable 
clectroliers. Weidlich and Neis. 

22538. Systems of electrical distribution. British Thomson- 

Houston Company, Limited. (Steinmetz) 

22536. Electric ocirouit changers. British Thomson - Houston 
Company, Limited. (Oxley.) 

Chemical generator ef electricity. Anderson. 

Medicinal light-curative apparatus fer the production 
ef complete or partial baths of chemical and elec- 
trieal rays ef light. Cunow. 


TRAFFIC RETURNS. 


8 
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335 Z — 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity Meter, Ld., 6 p.c. Cum. Pref.8hs., 1-125, 000 
Blackheath & Genwoh. District Miso. Lt., Ord. 1,201- 101,3 1 
Blackpool and a A we 17-19 
Bournemouth and Poole Electric supply, Limited, Ord.. 12-18 
per cent. Cum. Pref. .. . 10-11 


British Insulated Wire, Ord., No. 1 to 40,000... ...... 117121 
—— 6 per cent. Cum. Pref., No. 1 to 27,600 eo m ooo: 6 -0% 
Brompton and Kensington Electric Supply Oo., Ordin 6 8 
— 17 per cent. Preference © 6 ee %%% 00 es „„ %% OO „% „ ee 6 9.10 
Brush Electrical E 3 Mimil, Oraner.: 8 2 112 
Non. Cum., 6 per cent. Pref. . ete welawies 2 -2§ 
=. per cent. 88 Stock. ‚ ꝙ W 4 100 110-116 
cent. ud Debenture Btook.. „4100 102-106 xd 
8 „ 5 FE w 12713 
5 i. Frei. eee 66 % „%% „% 6 „ se ee 6 xd 
Central London Tallway, Ordinary . 3 Serescce Nees 10 lu xd 
ő asi 45 “deterred — „ B 10 
Charing ross an tran 6 „ 06 „ 66 „% 666 6 0%„„% ee Oo @ oeoo 
ee par oont. Oum: Frei. 2 „„ Oe Oe 08 ee 6 
ectricity Company . FC --| 6 7 
— 4} per cent. De ess s.e... >o] 100 1 
City oe on, t Cumnulatiy 7 Pref. oe ee T 2215 
— oen a ve (TEIE Ce OO Fe OO Oe KIJ 
-m § 3 cent. Debenture Stoo. 98 100 14712 zd 
Oity and South London Railway, Consolidated Ordinary — a a £9-62 
—— 4 per cent. “Debenture Stock | „ eo Se © „ 82 Oe „ „% GF 6 100 128130 
„ Pref. Stock a ac 9 64 10) 148-148 
IBrusk Prov. Klec. Light Co., Ord.. ah 110.11 
t anty of London an 0 
— 6 per cent. Cum. Pref. 10 18-14 
— 4} per cent. Debentures] Prov. Carta. In på. Rå. — 107-110 xd 
Crompton and Co. ee eee e000 0 @e @ „„ 3 8 4 
—5 f cent. Debentures . oo eee oe awe — 06-101 xd 
Bdison and Swan United Ordinar gg. 8 14- 
=n Debentures . 2 6 % ee 820 0000 Ce „%4“ oF 6 
r cent. Deb. Stock, Red.. 100 xd 
Bamandoote Electricity Corp. Lied., ‘Ord. Shares, 1. 17,400 6 
Blootric Construction, Limiteddqgmduuuu . 3 14-2 


r per cent. Cumulative Pref. ——y—U 2423 


cent. Perp. lat Mort. Deb... 
W. T. T. Henley’ 's Telegraph Works, Ordinary . 


T 


eo oe 6 
—— 4} percent. Preference ... 3 ee Sooo aoad 6 6- 
——— 44 por cont. Debentures .. ow as | 100 : 
India Rubber, Gutta Percha, and Telegraph Works . coon! 10 20- 

é per ‘cont. Debentures 100 100-104 
Kidderminster and Dist. Elec — and Traction, 1 Pref. 8 72 
London rpg blag a EER Seress: : 115 

— 6 per CO 
5 oent. 1st Mori benture Stock, Red. — 100 102-104 
Metropo!itan jan Electri Bu Supply, itea. Ord, ao. oe oe a R t Brig 
— per cent. First Mortaage Debenture Btock 2100 136-118 x4 
per ont: Mortgage Donen, ears, shake mate k. a 
nal elep one Ordinary.. oe evecevecen — x 
Maione 6 per cent. Cum. First Pref.. 6 % % % % XIKISIEKI ee en © 10 16-1 
b per cent. . Second Prof.. aes 10 14-16 
b per cent. Non. Cum. Third Pref. os 5 oye 
—— $$ per cent. Deb. Stock, 226 66 %%% %%ö% „„ „%% „„ 100 100 xd 
New Ger sees toe a ‘Ordinary errr rrr eee A 
nt. Cum. Pref. y 8 
Notting aM fil Electric Lighting Company, Limited. 10 1 
Oldham, Aston, ane Hyde Electric way, ary.. | 10 18-19 
)))). - 10 103-103 
Oriental, Limited, 10 agin elas a aie oo aa ose ae 1 1 

—— £5 Shares eo mo on — 2 22 an osos Qo 6 7 

84 Shares, New eeee @eee @O@ 0c „%%% oe 63 
Oriental Telephone and Blectric Company.. 1 1 
Oxford El o, Lim. , Ord., Nos. 1 to 96 and 407 to 10,810 6 KA 
Potteries Electric Traction, Lå., Mca a os. 26,667-40,000 10 11.1 

———- per cent. Cum. Pret., N „* 10 10-11 
Royal Electrical Company of hicusiaal 13 | 150.170 xd 

‘i per cone res e ae ortgage Debentures — 1° ar irr 
South London Electric Supply, Ording R ggg 
82 James and Pall Mall, Lint ted, Ordinary = 6 14-1 

7 per cent. Prei. 1 oa ‘Sis ae 8 : 

— wot par oen ee ap RI EE ===) 160 | 103-106 * 
l nufacturing, Ordinary .. .... 2.200 «ceamara. 

nee attr ah 4 ge 

Water ee eee @ ee @ * 

Westminster Hiectsic Or, . $ 13-143 
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NOTES. 


Indiarubber.— The first public sale of indiarubber held 
at Antwerp last week yielded good results, insomuch as a 
a slight rise in price took place generally. This rise can 
only be due to the demand, as the present war does not 
affect the supply of rubber from Africa. 


Sydney Exhibition.—It is reported that the New 
South Wales Parliament has negatived a proposal to hold 
an international exhibition in Sydney in 1901. Mr. Lyne, 
the premier, however, has announced that he will probably 


any expense to the Colony. 

The Scottish Automobile Club.— We are pleased 
to note that the Edinburgh Town Council have decided to 
grant the use of the Waverley Market on May 3 next for 
an exhibition of motorcars on the occasion of the run from 
London to Edinburgh and back, organised by the Auto- 
mobile Club. The proceeds of this show, after the 
expenses are covered, are to be devoted to the war relief 
funds. 

Cantor Lectures.—We regret to note that the series 
of Cantor lectures which was to have been delivered by 
Major P. Cardew on “The Supply of Electrical Energy ” 
before the Society of Arts will not be delivered, owing to 
the absence of Major Cardew from England. The society 
announce that, in consequence of this, Prof. J. A. Fleming, 
D. Sc., F.R.S., has undertaken to deliver a course of lectures 
on “Electric Oscillations and Electric Waves,” to be given 
on May 7, 14, and 21 respectively. 

Lighting Railway Carriages.—From a report 
recently made by Messrs. Preece and Cardew on the cost 
of lighting railway carriages by electricity, it appears that 
the total annual cost per coach would be £13. 16s. 6d., 
based on the cost of fitting and running 400 coaches with 
an average of 12 lamps of 8 c.p. per coach. The total 
capital outlay for lighting this number of coaches is esti- 
mated at £32,000. These figures somewhat exceed those 
contained in a report on the same subject by Mr. Worby 
Beaumont some months ago. 

Explosion at Dover.— An explosion, resulting in con- 
siderable damage to the workmen, occurred: on the East 
Cliff section of the National Harbour works at Dover last 
week, due to the premature explosion of a charge of 
dynamite. It is believed that a defective fuse caused the 
accident, as it is said that time-fuses have recently been 
substituted for electricity. While we believe that electric 
ignition is the best and safest means of exploding charges 
in such work, it will be remembered that the last accident 
at Dover was said to be due to its use. 

Henry Commemoration.—We are glad to note that 
in Albany the one hundred and second birthday anniversary 
of Joseph Henry is to be celebrated. Up to the present 
we have not heard exactly the form this commemoration 
will take, but it is hoped that some prominent memorial of 
this eminent electrician will be set up. The discoveries in 
electricity and physics made by this scientist are in a small 
measure commemorated by the fact that the unit of self- 
induction is named after him, but it is only right that in 
Albany there should bea more tangible memorial of his 
name. 

Steam Turbines.— We learn from the presidential 
address given by Rear-Admiral G. A. Melville to the 
Mechanical Society of American Engineers that Mr. G. 
Westinghouse is working on tho interesting subject of 
steam-turbines. It was stated in this address that Mr. 
Westinghouse had already attained success in connection 
with the design of steam-turbines for driving electrical 


78 


generators, and that he is now working on a steam - turbine 


which is to develop some 2,000 h. p. We are not informed, 


however, on what principle these turbines are working, but 


everyone must admire the pluck of Mr. Westinghouse in 
experimenting on such a large scale. 

Telephone Progress. — We learn that the Erie Tele- 
phone System made a net gain of 3,972 subscribers in 
December, making the total number connected on Dee. 31 
106,564. Thus the net increase for the year has been 
43,714, or nearly 70 per cent. of the total number of sub- 
seribers connected on Jan. 1, 1899. The management 


predict th h for th 1900 will i the 
bring forward a scheme, if it can be carried out without a Be POO prowen tor tie foar P 


grand total number connected at the close of the century 


to 150,000. The increase during the present year shows 


what can be effected under energetic management. It is 
rather too much to hope that the Post Office exchanges in 
London will go ahead as quickly as the above. 

Science Teaching.—A conference of science teachers 
was held last week in London, being convened by the 
Technical Education Board of the London County Council. 
A wide range of subjects was dealt with at the conferenee, 
but throughout special stress was laid on the need of 
practical instruction. Almost all of the speakers emphasised 
the advantage of teaching students science rather by 
personal experience than by lectures only. In this way 
object lessons with the liberal use of experiments were 
advocated. At the same time certain speakers condemned 
the elementary text-books in science now used by the 
London School Board, which, as we have often said, are 
more historical than practical. : 

Fased-in Platinum Wire Protection.—We notice 
that a very simple and effective device has been invented 
by Mr. W. Palmaer, of Berlin, for protecting a platinum 
wire which has to be fused into the wall of a glass vessel. 
This has often to be done in electro-chemical apparatus, 


and it is of the utmost importance that a good contact 


should be secured without injuring the platinum wire. In 


order to obtain this result, Mr. Palmaer recommends that 


only a very short piece of wire should project outside the 
glass vessel. Around this short projecting wire is placed 
a small piece of narrow glass tubing, which is fused on to 
the glass vessel. A good contact can then be obtained, 
without in the least injuring the platinum wire, by filling 
this small tube with mercury. 

An Improved Tramcar.—We are informed that the 
Dublin United Tramways Company have just made a 
novel addition to their rolling-atock in the shape of a 
vestibule electric motorcar of an improved type. The 
staircases on this car are enclosed within the vestibules, 
which will prevent passengers falling off on to the road- 
ways. Access to the roof is made through a hatchway ” 
above the vestibules, and on top the passengers are quite 
railed in, the rails of the roof completely encircling the 
car. Complete protection is afforded to both motorman 
and conductor from bad weather, and the platform area is 
increased so that it has accommodation for parcels, etc. 
The seats on top are provided with a cover. The seating 
capacity of this car is for 25 inside and 37 outside. 

A Record Station.—We aro pleased to note that the 
electric lighting works of Plymouth have already been 
found inadequate to meet the demand of the town for 
light and power, and that the Plymouth committee 
responsible for the same have agreed to extend the 
works at once. The most noticeable feature in the report 
of that body is the statement that the income from the 
first six months’ working is sufficient to enable the com- 
mittee to pay all their expenses, together with the interest 
and sinking fund due for that period. These first six 
months include an equal proportion of summer and winter, 


74 
so that Plymouth may justly be said to have established a 
record, Congratulations are due to Mr. J. H. Rider for 
the success of the station, which he has designed and 
engineered from the very commencement. 

Sectional Switches.—The advantage of dividing a 
trolley wire up into distinct sections fed from switch 
pillars was exemplified on Monday last at Sheffield. In 
the afternoon one of the switch pillars at the bottom of 
Weat-street was to all appearances on fire, due to some 
defect in one of the cables leading into the pillar. It 
appears from the account before us that the arc between 
the conductors continued until the current was cut off from 
the station. The damage done was not very great, but 
the traffic was interfered with for a short time. The defect 
was tben got over by cutting out the defective switch 
pillar and short-circuiting the sectional insulators in the 
trolley wire. In Sheffield these switch pillars are placed at 
one-quarter mile intervals, so that the trolley wire had 
sufficient capacity to carry the current required for such a 
small section. 

Electroid Gas —We chronicled the introduction of 
electroid gas in the earlier days, and were unable then to 
ascertain the difference between it and acetylene. From 
a communication from the department of her Majesty’s 
Chief Inspector of Explosives to the clerk of the Bridlington 
Rural District Council we now learn that this gas is 
air admixed with acetylene. The letter states that the 
installation at Hunmanby, near Filey, has been recently 
carefully examined by the department. The result 
of this expert examination is that the system is 
described as exceedingly dangerous to the public, and 
the letter suggests “that a warning should be issued 
to the licensees to the effect that the license will be 
revoked or will not be renewed (according to the terms in 
which the license was granted).” The Inspector of Explo- 
sives, it is stated, is to advise the Secretary of State to take 
steps for the issuing of an Order in Council prohibiting 
the mixing of acetylene with air or oxygen in the same 
way as the compressing of acetylene has been prohibited. 

Import Duty on Electricity.—The Electrical World 
has collected some interesting historical facte as to the 
previous decisions of the U.S.A. Treasury with respect to 
imposing a duty on electricity generated in Canada and 
transmitted across the border into the States. Several 
years ago the question was raised with respect tu a power 
scheme for the Canadian side of Niagara, and the pro- 
moters were informed by an assistant secretary of the 
Treasury that no tariff duties would be assessed. The 
present officials of the department seem, however, to be 
inclined to rule otherwise. In that case electricity would 
be classed under the “drag-net clause,” which imposes a 
duty. of 20 per cent. ad valorem on all unenumerated manu- 
factured articles. The Ontario Power Company naturally 
protest that the electric current cannot be regarded as an 
article within the meaning of the Act. Five or six years 
ago it was proposed to levy tariff duties on natural gas 
conveyed in pipes across the Niagara River, but after legal 
opinion had been obtained it was held that natural gas was 
not a manufactured article. It has therefore been admitted 
free, and we trust that electricity will also escape. 
Submarine Cables.— The latest proposal from France 
with respect to the management of submarine cables comes 
from the Colonial Committee of the Council of Foreign 
Trade, which is said to include all the prominent members 
of the French Colonial party. This committee has passed 
a resolution asking the Government to call a conference in 
Paris. during the present year to consider the revision of 
the 1884 Paris Convention. The committee considers that 
this convention is practically a dead letter, as it makes no 
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provision for protecting the cables owned by neutral Powers 
in time of war. The French committee expresses its 
willingness to co-operate with the United States, but it 
does not desire to co-operate with England. It is not easy 
to understand how an international conference in con 

nection with submarine cables without a representative 
from England would be able to do more than pass recom 

mendations. In view of the fact that England owns three- 
quarters of all the submarine cables, it is not to be expected 
that we should accept resolutions which are passed by the 
representatives of countries only owning the remaining 
quarter. 

Two-Party Line.—The New York Telephone Company, 
in extending its telephone service in Manhattan, has intro- 
duced a system by which expense is saved by connecting 
two subscribers on to the one line. The novel feature of 
the system is that a selective signalling device on the relay 
switchboard enables either of the subscribers on the two- 
party line to be rung up without disturbing the other. Of 
course, when the subscribers are calling, only one can use 
the line ata time. The rates which are to be introduced 
this year for the subscribers on such lines range from 
£12 per year for 600 messages up to £27 per year, when 
1,800 messages are likely to be sent. If in the first case 
the 600 messages are exceeded, 4d. extra per call is made 
for the excess. This excess per call decreases in the case 
of more frequent users of the telephone, being reduced to 
3d. per call with a subscriber who undertakes to make 
1,800 calls per annum. It does not seem to us that these 
rates are exceptionally low, but our contemporary quotes 
them as an example of the policy of the company in reduc- 
ing rates. From this we are led to presume that the 
charges for telephone connections in Manhattan must havo 
been very excessive in the past. The above company has 
during 1899 increased the number of its subscribers by no 
less than 10,500. We are also informed that the company 
are making provision well ahead for a still further increase. 
in their business. 

Fighting by Electricity.—The following interesting 
note from the Pictorial Magazine shows the education in 
science which the rising generation is receiving from our 
powerful contemporary: Signor Marconi, the brilliant 
Anglo-Italian, whose wireless telegraphy set the whole 
world agog not long since, bids fair to surpass himself. 
He claims to have discovered the means of blowing up 
the most powerful ironclad or torpedo at a distance of 
some 20 miles without tne help of explosives of any 
description, his only stipulation being that the object of 
attack has a powder magazine, and is heavily coated with 
metal—the thicker the better. His plan is this: He sets 
two spear-shaped wires on some high elevation, such as a 
turret or mast-head. These are connected with a powerful 
dynamo fixed on the ground. So soon as the ironclad is 
sighted the points of the wire are focussed towards it, and 
the dynamo is set in motion. The electric waves dis- 
charged from the wires sweep through the air until 
attracted by the ironclad, which acts as an electric 
accumulator. After a few minutes, varying in length with 
the strength of the dynamo, the charge on the ship is so 
great that sparks begin to fly from all quarters, and 
particularly inside the powder magazine, with its iron 
walls. The result need not be told.” Our opinion of the 
matter is that the writer of the note should be made to 
disclose the result with full explanations, under a penalty 
of five years’ penal servitude. 

A High-Tension Switch Gear.—The large switch 
gear for working at 12,000 volts now in use on the 
Chambley transmission plant, referred to in another note, 
is of special interest. All that appears on the face of the 
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board is a small iron frame through which a long wooden 
lever can be moved, through about 120deg. A small iron 
cylinder is placed over this and unlocked with it. This 
latter is connected by means of a lever on the back of the 
switchboard to two valves, each placed in an air duct, 
into which air is pumped from a fan blower. These air 
ducts are two wooden boxes running the entire length of 
the switchboard, and are situated so that when the valve 
is open a jet of air impinges on the contacts of the high- 
tension switch, thus destroying the are. The iron handle 
directly above the high-tension switch cannot be opened 
until the valve in the air duct is also opened, thus always 
ensuring an air blast on the breaking contacts. For the 
switch itself, the moving lever on the face of the board 
is directly connected to a rocking lever which moves to 
and fro a trolley containing the dead side of the switch. 
This trolley moves forward and engages with one set of 
contacts connected to the upper ’bus bars, or backwards to 
the lower ’bus bars, according as the lever is moved to the 
right or left of the centre. The contacts of the two sets 
of bus bars are 9ft. apart, and though the off position 
of the trolley is midway between the two, a break of 6ft. 
may be produced by moving the lever slightly past the 
centre. There are two of these switches for each generator 
and line panel. To prevent arcs from jumping from one 


switch to another, they are separated by marble barriers 
2ft. high. 


Manufacturing Systems.—The presidential address 
of Mr. Henry Hodgson to the Manchester Association of 
Engineers is given in abstract elsewhere in this issue. In 
this thd vexed question of the relations between capital and 
labour is again taken up, and the review of the situation 
may be of some service. The president’s statements with 
respect to the working on piece prices scarcely represent, we 
believe, the view held of these by the various trade unions. 
He did not, however, point out one side of the question, 
which is, that having a given piece price, the workmen so 
adjust their rate of production that the money earned 
should not induce a reduction in the price for a given 
quantity of work. In this way the men receive no 
encouragement to increase the earning capacity of a given 
quantity of plant. A more equitable system of working 
piece prices is that of fixing the price slightly higher, and 
then dividing the excess earned by the workman over his 
time wage into two parts, half going to the employé and 
half to the firm. In this way, while the workman by 
individual effort can increase his own earning capacity, he 
yet at the same time decreases the cost of the work to the 
firm, and also the indirect cost due to the capital charges 
on the machinery employed. The system often employed 
in the United States carries this principle still further, in 
that the price per piece is increased with the increased pro- 
duction. In this case the man receives every encouragement 
to work as many machine tools as he can, with the 
result that for simple repetition work the United States are 
able to easily outbid any of our English manufacturers. 
While we agree in part with the president’s conclusion, no 
solution which avoids the giving of a differential wage in 
proportion to a man’s capabilities can again give England 
the lead in certain work. 

Electrolytic Gases.-—The following is an abstract of 
a paper by Mr. W. Kösters which appeared in the Ann. 
Phys. Chem. The abstract appears in the January number 
of the Journal of the Chemical Society, and reads as 
follows: The author confirms Townsend’s results, who 
showed that gases obtained by electrolysis have a positive 
or negative charge according to the nature of the gas and 


the electrolyte employed, but rejecta the theory that the 
phenomenon is to be explained by the escape of undis- 


15 


charged ions from the electrolyte. A connection is rather 
suggested with the observation of Lenard, that air is 
negatively electrified when falling drops of water encounter 
an obstacle, and with the closely allied phenomenon of a 
gas being electrified by its passage through water. Gases 
rendered non-electric and freed from dust particles by 
filtration through a tube connected to earth and filled with 
moist cotton-wool, were bubbled through various electro- 
lytes. A comparison of the electrification produced with 
that obtained in electrolytic gases showed that the charges 
in the two cases generally agreed in sign, but were not at 
all proportional~in quantity. Further, the ratio of the 
charge to the volume of gas was much greater in the case 
of the electrolytic gases, but experiment showed that this 
might be due to the presence of fine particles of the elec- 
trolyte. When hydrogen is bubbled through pure water, 
the former acquires a considerable negative charge; this 


action, however, is prevented by very small quantities of 


any dissolved substance. For a number of inorganic acids 


and salts the electrifying action is found to vary with the 


concentration in a similar manner. In concentrated solu- 
tions the action either is nil or approaches that value. The 
electrification of hydrogen bubbled through sulphuric acid 
of specific gravity 1:3 is independent of the temperature. 
Absorption of the gas by the liquid slightly diminishes 
the electrification produced. 

Rotary Converters. — The first number of the 
Electrical World for the New Year contains an article on 
the rotary-phase converter by the late Prof. R. W. Quick. 
We regret the decease of such an eminent writer on this 
subject. In the article in question the heating of the arma- 
ture when used to convert from one number of phases to 


another is most carefully gone into mathematically. From 


the first investigation Prof. Quick found that, in order to 


get the average rate of heat produced in the whole arma- 


ture, it was necessary to get expressions for that rate in 


each portion of the armature between successive leads to 
collecting rings. The heat for the whole armature is then 
obtained by taking the average of these rates. On further 
investigation he found that the heating was also affected 
by the position of these leads.“ For instance, when con- 


verting in whatever way, from one-phase to three-phase or 
from two-phase to three-phase, etc., it is always more 
economical to have one lead of one phase coincident with 
one lead of the other phase, not only because the average 
rate of heat production is less, but because the maximum 
heat loss in any conductor is less. From a table showing 
the maximum, minimum, and average heat losses when a 
certain rotary converter was used to convert from single- 
phase to three-phase, from single-phase to two-phase, and 
from three-phase to two-phase, this point is clearly shown, 
as is also the fact that in the last transformation the heat 
loss is less than when the machine is used as a continuous- 
current generator. Prof. Quick proceeds to deal with the 
effect of a lag in current on the heat loss, and to extend 
his calculations to the conversion from M phase to N phase. 
The armature reactions are also dealt with. With respect 
to the lag in the current the author found that with a given 
lag of, say, 30deg. in the output current, the heat loss was 
greater when converting from a greater number of phases to 
a less number than when converting in the reverse way. 


Patent Royalties.—A new Bill has recently been 
introduced into the United States Congress by Mr. R. W. 
Reeves, the chairman of the House Committee on patents, 
which is intended to enable the Patent Office to intervene 
between inventors and manufacturers. The Bill provides 
that royalties on patented articles, which should be at least 
equivalent to 1 per cent., but not more than 10 per cent. 
on the assumed cost of manufacture, shall be paid to the 
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Commissioner of Patents on behalf of the owner of the 
said patents. When these royalties have been received 
the articles in question will be stamped, and until this has 
been done they will not be allowed to leave the hands of 
the manufacturer. In order to facilitate the system of 
royalties, the owner of the patent will have to file a 
sworn statement of his estimate of the cost of manu- 
facturing the article, and on this estimate the royalty 
will be based. The estimate can, however, be 
revised on behalf of the manufacturer every two 
years. The idea of the Bill seems to us to 
contemplate undue interference between private persons 
by the Government office, and we are sure that it 
would be exceedingly difficult to work the system should 
the Bill pass. Also, it would not interfere with the 
unfair practice by which a manufacturer having obtained 
the sole right for supplying patented articles under royalty, 
prefers to keep the same off the market, and in this way 
prevents the owner of the patent receiving the advantage 
due to him for his invention, Another change, which is 
much more likely to do good, which is contemplated during 
the present session of Congress, is the establishment of a 
high court of patente, trade marks, and copyrights. This 
court would consist of one chief justice and six associate 
justices, and would be a court of record, with appellate 
jurisdiction, to review by appeal or writ of error final 
decisions in the United States distriet courts and the 
existing circuit courts in all cases arising under the patent 
and copyright laws, and in all cases involving the owner- 
ship, violation, and construction of trade marks and the 
question of unfair competition in trade. 


A Large Induetor Machine —Mr. E. M. Archibald, 
writing on “Canadian Water-Power Electric Plants” in 
the Electrical World, treats in a recent issue of the Chambley 
transmission plant, which is situated on the Richlieu River 
about 15 miles from Montreal. The company owning 
these works have taken over the steam plant of the Royal 
Electric Company, which previously lighted Montreal. It 
was found after careful calculation when these works 
required extension that the actual cost of water and steam 
power for an additional 8,000 h.p. was almost equal, but 
that if the power increased, water power became cheaper. 
In the equipment of this water-power plant, four 2,000-kw. 
two-phase inductor alternators have been employed. These 
machines run at 153 revolutions per minute and generate 
at 12,000 volta direct, with a frequency of 66 cycles per 
second. Using the inductor type, all the electrical circuits 
are, of course, stationary, and hence the insulation troubles 
become less. Great care was taken in making the joints in 
the armature coils, which are all former-wound. An india- 
rubber-covered joint was adopted which was vulcanised 
by being soaked in boiling paraffin wax. Some idea of the 
size of these machines can be obtained from the statement 
that the base-plate of them consists of a hollow rectangular 
frame 17ft. long by 11ft. wide. The armature is 15ft. in 
diameter and 6ft. 6in. wide. The single field coil, resting 
on the armature in a slot especially prepared for it, has a 
slightly smaller diameter than the armature, and is wound, 
not of wire, but of bare copper strip insulated with japan 
and impregnated linen. The joints in this strip are butted 
together and soldered with a special solder, thus producing 
a joint, no thicker than the copper strip, which possesses a 
greater tensile strength besides an equal conductivity. The 
inductor, built of laminated iron, and weighing 30 tons, is the 
only revolving element in the wholeconstruction, and is built 
up very solidly, the poles each being securely bolted to the 
spider. The air-gap between the inductorand armature is tin. 
The field excitation is very small, being only three-fourths 
of 1 per cent. of the total output of the maehine. The 
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shaft to which the spider containing the inductor is attached 
is 12in. in diameter, and is coupled directly to the turbines. 
It is interesting to note that the cables connecting this 
large machinery to the switchboard are indiarubber-covored. 


Liverpool Engineering Society.—On Thursday 
last week the annual dinner of the Liverpool Engineering 
Society was held at the Adelphi Hotel, Liverpool, the 
president, Mr. A. Bromley Holmes, in the chair. The 
Lord Mayor was present, and, in reply to the toast of his 
health, made sore interesting remarks on the growth of 
Liverpool, which, he said, was due to a very large extent 
to their engineers in perfecting the Mersey Docks and 
removing the bar at the mouth of the river. He also 
spoke highly of the overhead electric railway, which had 
done such good work, and which now was to be eompeted 
with by the municipal trams. He suggested, however, 
that an extension of the overhead railway right round the 
sity would enable it to hold its own. He also referred to 
the proposed lightning express between Liverpool and 
Manchester in hopeful terms. He proceeded to compliment 
Liverpool on the able staff of engineers they had at their 
command, and the work of Mr. A. Bromley Holmes both 
with respect to the electric light undertaking and to the 
tramways was suitably acknowledged. The Hon. J. Boyle, 


in proposing “The Liverpool Engineering Society,” said 


that he considered the true test of civilisation was 
the quantity and quality of mechanical devices made 
and operated, and the amount of engineering genius 
of a people. In reply to this toast, the President 
spoke of the growth of the society from 51 members in 
1876 to practically 600 members in 1900. He alluded to 
the fact that the society was a branch of the Institution ef 
Civil Engineers, and to the help which they had received 
from the parent society. At the conclusion of his speech 
Mr. Holmes regretted that we were losing our position in 
the world’s markets as the leading manufacturers of. 
machinery. In analysing the causes of this, he alluded to 
our manufacturers being unable to compete in certain 
markets, mentioned our labour troubles, and stated that 
while contentions of labour were quite legal and right 
when properly used, they were exceedingly harmful when 
employed to limit the freedom of others, or to prevent 
the full use and development of the machinery and resources 
of the country. A combined effort on the part of both 
employers and employed was needed to enable the English 
nation to resume its position as head. of the world’s 
machinery markets. 


Lectures on Polyphase Machinery.—On Monday 
last Mr. A. C. Eborall delivered the first of a series of 
lectures on polyphase machinery at the works of Messrs. 
Crompton and Co., of Chelmsford. The course of lectures 
will be continued every Monday evening until Feb. 26. 
The syllabus of the first lecture was as follows: First, 
single-phase circuits (inductive and non-inductive), with the 
work done in each case and its estimation. A graphical repre- 
sentation of alternating currents and E.M.F., and the 
explanation of the various terms peculiar to all alternating- 
current circuits, such as frequency, power factor, idle 
current, etc. The general effects of inductance were 
shown, together with the production of single and poly- 
phase currents and a comparison of single-phase and poly- 
phase generators. The other lectures will treat of the 
following subjects: Thus Lecture II. will treat of polyphase 
generators (inner and outer pole types), armature windings, 
with the relative arrangements of armature coils and field 
poles, and the usual proportions in practice. The shape of 
E. M. F. waves will also be touched on, and the effect of coil 
and pole width on these, following which will come the 
comparison and discussion of wave forms and the rating 
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of generators for power work. Lecture III. will deal with 
polyphase circuit (two and three phase), and the relations 
between current, pressure, and power in the various phases. 
The various arrangements of circuits, lamps, and motors, 
with two-phase and three-phase installations, will be shown, 
and also the construction of polyphase motors. These latter 
machines will occupy the whole of Lecture IV., when the 
principles underlying the working of them will be explained, 
and also the performance, running, and testing of polyphase 
motors. In Lecture V. faults in polyphase. motors and 
their treatment will be explained, together with the trans- 
forming of polyphase currents, and the construction of and 
principles underlying polyphase transformers. Polyphase 
awitchboards will also be explained. Polyphase machinery 
is again met with in Lecture VI., the subjects being the 
regulating and running polyphase power plants, and the 
general principles underlying the laying-out of such plants. 
The chotee of a system and the caleulation of conductors 
and line material are also to be gone into in this lecture. 
The seventh and final lecture, which takes place on Monday, 
Feb. 26, will be devoted to the construction and use of 
rotary converters and motor-generators for polyphase 
cireuits, and also starting, running, and rogulating these 
machines. 


Large Steam-Engines.—Mr. C. A. Hague continues, 
in the January number of the Engineering Magazine, his 
series of articles on the Steam-Engine for the Electric 
Power-House.” The article in question is devoted to the 
design and erection of the large units which are now 
commonly employed for such work, extending up to 
engines capable of dealing with emergency loads of 
7,000 h.p. While the author writes principally about 
American practice, he also describes engines which have 
been used on the Continent. He states that in America the 
system of condensing with these large plents has yet to be 
perfected, as although surface condensers are generally used, 
in very few cases is the condensed water returned to the 
boilers. He explains in detail one of the largest engines 
for driving electrical machinery which as yet been made. 
This engine is capable of developing 5,000 h.p. with steam 
at 165lb. pressure. The engine consists of two tandem 
compound engines coupled in a four-cylinder cross-com- 
pounded by means of a common shaft. This shaft is of 
forged steel, 27in. in diameter, between the bearings which 
carry the dynamo. The valves in this case are of the grid- 
iron type, while the cut-off is controlled by a shaft governor. 
The author pointe out the extreme severity of traction 
work, as a breakdown between these large engines gives a 
great interference with the traffic in a large town, whereas 
the stopping of a marine engine for a few hours has, as a 
rule, no disastrous effect. He then proceeds to describe in 
detail the construction of some of these large machines, and 
pays special attention to the forging of the crankshaft and 
cranks. He points out that the erection of such huge 
engines away from the shop and with only temporary 
facilities presents tasks of serious moment. In a recent 
case of the kind a rather novel but entirely successful 
method was employed in the use of hydraulic jacks 
applied through the medium of an electrical pressure 
pump for forcing into place upon the shaft the 
spider of the generator and the cranks. The fluid 
employed was oil, under a pressure of a little less than 
10, O000lb. per square inch, requiring about 11 hp. to do 
the work. The time required to do all of the forcing was 
only a few hours when once the apparatus was ready for 
work. The shaft weighed 68,000lb., the 16ft. diameter 
spider 35, O00lb., and the cranks 26, 000lb. each. The fiual 
assembling of the parte of the flywheel, and the securing 
together of the same by cold riveting under pressure of a 


hydraulic jack riveting apparatus capable of exerting a 
pressure of more than 450 tons, is another expedient 
brought about by the exigencies of the situation. This 
system of cast-iron hub, arms, and a central portion of 
rim with plate-steel laminations secured to the outer 
surfaces of the sides of the rim, is beginning to be regular 
practice for the large heavy wheels of these great high- 
powered engines, suggested, no doubt, by the danger of 
using cast iron alone where strains of such magnitude 
oceur in the attempted acceleration and retardation upon 
so enormous a scale. 


Phesphorescence.—Mr. H. Jackson, on Wednesday, 


Jan. 10, delivered his second and final juvenile lecture on 


“ Phosphorescence at the Society of Arte. An abstract is 
given of the lecture in the Journal of the Society of Arts, and 
which reads as follows: In this lecture, Mr. Jackson dealt 
principally with phosphorescence produced by means of 
the electric discharge in tubes exhausted to a very low 
pressure. The lecture commenced with an illustration of 
the passage of an electric current through gases. Air, 
hydrogen, argon, and helium were shown, and their 
different spectra referred to. It was suggested that the 
light in these gases could be considered as closely related 


to that given out by solids made to phosphoresce under 


electrical excitation. The attraction of pith balls towards 
a piece of electrified sealing-wax, and their subsequent 
repulsion after touching the wax, was shown as a rough 
illustration of the idea that the particles of a gas might 
be considered to be first attracted to, and then repelled 
from, an electrode at high potential. Such particles might 
be thought of as rapidly traversing the space in a partial 
vacuum between the electrode and the phosphorescent 
substance in a state of statical charge. When they 
reached the substance they were discharged, and the oscilla- 
tions set up at such a moment gave rise to rapid 
movements in the particles of the solid to which the 
phosphorescence could be ascribed. Examples of such 
phosphorescence in high vacua were then shown, and 
the nature of the phosphorescent light itself was next 
considered. The spectra of calcium and strontium, either 
from their salts in a flame or in the electric are, were 
described and shown, and then specimens of phosphorescent 
lime and strontium compounds were exhibited to illustrate 
the idea that the glow from them was closely related to 
their spectral colours. In some the red part predominated, 
while in others the orange, green, or blue were most 
marked, the result being that some specimens of lime 
gave red, some orange, some green, and some blue phos- 
phorescence, and apparently in equally pure specimens. 
It was then shown that the phosphorescence induced in 
such specimens was the same, whether light or electricity 
were used as the exciting cause. This was done by 
exposing them to the light of a jar spark and intensifying 
the glow by heat. Thus lime, which gave an orange glow 
when excited electrically, yielded a similar colour when 
dusted over a hot plate after exposure to actinic light. So 
also for green and blue glowing limes. The response of 
barium platinocyanide to X-rays was shown, and the effect 
of sudden discharge, which might, perhaps, be considered 
to give rise to pulses rather than periodic undulations, was 
illustrated by two globes, each containing only one internal 
electrode. In one the external electrode was an acid 
solution of quinine, which phosphoresced more brilliantly 
when a spark was allowed to pass, so as to afford a path 
for the discharge of the whole system as a Leyden jar. 
In the other, the outside electrode was tinfoil, and sticks 
of lime were inside the globe. These sticks were shown to 
glow brightly as soon as a path was made for the oscillations 
of the globe as a jar. 
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ACCUMULATOR TRIALS. 


The preliminary report of the cemmittee appointed to 
conduct the tests of electrical accumulators for the Auto- 
mobile Club of France has been published in L Electricien, 
being signed by Mr. E. Hospitalier, the recorder to the 
committee. We have in previous issues referred to the 
conditions of this trial, which was commenced in April, 
1899. The tests were particularly conducted to determine 
the durability of the batteries submitted, and the com- 
mercial efficiency of the same for a considerable period. 
Arrangements were also made to subject the batteries to 
mechanical shocks while under trial, but owing to defects 
in the apparatus for this purpose the jolting was only given 
to the accumulators during some 122 hours of the whole 
time of test. This corresponds to about one-fifth of the 
whole period of the trial. Each battery consisted of five cells, 
and was subjected to a charge and discharge every day. 
The 55 of these charges and discharges will be 
found in our issue of Nov. 24. Eighteen sets of accumulators 
were presented for trial, but a good number of these were 
soon found to be unable to fulfil the rigorous conditions as 
to the drop of pressure after a given discharge had been 
taken from them. The accumulators in question were 
finally reduced to eight, and the results obtained for 
these eight are given in the report in tabular form, 
which we reproduce. We have in every case converted 
French units of length and weight into English, and have 
in certain cases omitted columns which seemed to us to 
be somewhat redundant. The first cell in the list, No. 1, was 
made by the Société Anonyme pour le Travail Electrique des 
Métaux of Paris, and had its positive plates of the Planté 
type and the negative plates of the Faure type. The 
second cell was manufactured by the Compagnie Générale 
Electrique of Nancy, with plates of the Pollak type which 
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Details of construction and working. 
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Battery. 
Weight, in pounds, with containing bon 230 243 
* 2 without $ F | 220 242 
Dimensions of the containing box, length ...... 2ft. 54in. 2ft. 10sin 
a 1 i „  breadth...... Szin. 9zin. 
* * 7 „ height ...... lft. lft. 2in 
Volume in cubic fees e. 2 . 17 2˙73 
Number of official charges and discharges 
during the life of batten . 82 82 
Number of actual charges 82 82 
s * en ede 7 77 
Number of complete dischar ges 61 | 61 
* artial E 10 15 
Total energy absorbed, in kilowatt-hours .. 136 05 133 75 
i „ given out a rae A 76 4 79°55 
Energy given out during complete discharges} 665 658 
1 a „ partial RE 99 13:75 
Average charge, in kilowatt-hours.................. 1'66 1:63 
10 discharge * . 0°93 0 97 
Elements, 
Weight of electrolyte, in pounds 9°9 vd 
55 containing vessel 4'2 3 35 
* Plates. . . er eee FFF 27 2 34 4 
jä complete cell ready to work 42 48 
Total number of plates q 15 13 
,,, · md Sin. 7in. 
FU A ² A das 4 Sin. 6 7in 
Thickness of positive plate . 0 Zlin. O Ain 
* e eee ene 0. 16in O 2in 
Weight of positive plate, in pounds 2:44 | 275 
= negative „ „ l'l 2 53 
Total energy given to babtery in kilowatt-houre 3] 2-67 
i Total weight in pounds g 
Total energy in discharges in kilowatt-hours 176 16 
Total weight in pounds | 
Average energy in watt-hours per charge 38 32˙5 
Weight in pounds 
Average energy in watt-hours per discharge 21•3 19-2 
Weight in pounds | 
Energy Efficiencies, per cent, 
Maximum efficiency per week. sss 76:5 68'5 
1 ý mond eerst TA 73 65 
Minimum efficiency per week ꝗ 18 42 
£ 3 month ese eee 36:5 43 
Moan efficieneỹ .. . . . 6 .. *.. 56 56 5 


| Métaux. | Pollak, 


are made on the Faure system. The accumulators for 
which the figures are given in the third column were of 
the Tudor type with Planté positive plates and Faure 
negative plates. The figures in the fourth column relate to 
an accumulator made by the Società Italiana di Elettricità 
gia à Cruto, and here again Faure plates of the Pescetto type 
were used.. The fifth column contains figures for a cell 
manufactured by the pr aaa des Accumulateurs Blot of 
Paris, and had plates of the Blot-Fulmen type. The Société 
de l’Accumulateur Fulmen presented the cell in the 
sixth column, and in the seventh column the figures relate 
to a battery by the Société d'Etudes des Accumulateurs 
Phenix. The eighth and final column represents the results 
obtained by a cell sent in by Messrs. W. Pope and Son, 
and which had plates of the Sherrin type. The total number 
of official charges and discharges e in connection with 
the trials was 153, spread over 26 weeks. The theoretical 
duration of these 153 charges and discharges would be 
765 hours for each of the operations, made up as follows: 
26 discharges without jolting, corresponding to 130 hours, 
and 127 discharges with jolting, being equal to 635 hours. 
According to the rulea, all the batteries were submitted 
every Saturday to a steady discharge of 24 amperes, 
after which the voltage was tested to see if it had 
fallen below 8'5. When it had come short of this for 
four times, the accumulatora were definitely struck out 
of the trial. The full list is given in the report of the dates 
at which the various batteries failed to fulfil the above 
conditions, but the notes on the cause of their failure is 
reserved to a fuller report. It is seen from the list that a 
certain number of the batteries were not from the first able 
to withstand the conditions of test, and the committee will 
not report on any of these batteries which have not 
iven at least 60 complete discharges before their 
ailure. The eight batteries of which we give details 
are thus the only ones which will be definitely reported 
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3 7 10 11 | 12 22 
Tudor. | Pescetto. | piot | Fulmen, | Phenix. | Pope. 
— — — + = — a. 
276 282 241 169 225 242 
237 234 216 149 203 | 220 
3ft. 24in, | 3ft. Odin. 2fr. 43in Ife. llłin.| 2ft. lin. |2ft. IIzin. 
Thin. 84in. gin. Sin. | 6in | 10in. 
lft. lin. | lf, 2in. | Ifo. 2in. | lfe. lin. Ift. 113zin.] lit. Zin. 
2-28 3:17 21 14 2 08 3:18 
141 141 135 100 103 135 
139 141 135 100 103 135 
135 128 132 98 102 135 
105 68 112 56 99 132 
30 60 20 42 3 3 
226 65 228 8 210'85 | 1547 180-9 220 75 
135 85 130 6 143 9 101 9 118 85 155 5 
110 95 75 8 124 0 64:1 116 35 152 55 
24:9 548 19 9 78 2-5 2°95 
1°6 1°62 1 56 1:55 1:75 1 63 
0 96 0 93 1:06 1 02 U15 115 
6 6 8'8 66 48 106 5'5 
44 44 2˙5 3˙75 2˙64 2˙8 
35° 32 4 32-7 205 | 264 33°6 
47 46 5 43 29 7 40 5 44 
11 15 17 21 | 1,080 17 
Jin. 6·Ain. 7 Sin 7 Ain. 2-75in Sin. 
6 Ain 5 Gin. 4‘9in 4in 23in 4‘5in 
0 24in 0 24in O Zlin 0˙16in. 0-24in 0 5in 
O Zlin 0•22in O J6in 0'l6in 0'24in 0'2in 
4 2:11 2°46 0 98 0:26 2°47 
| 254 2 28 132 0˙97 0 26 1°32 
46 4°75 4 27 5 | 43 4°75 
2:78 2-7 2-92 3˙34 2 82 3°41 
32°7 33 7 31 6 50 42 36 
19 6 19°2 216 33 27 ˙5 21˙2 
67 67˙5 76 77 7: 74 
66 60:5 74 76 70 73 
28 47 31 49 | 335 62˙5 
49 5 48 30 55 51 625 
60 57 [ 68 66 66 70 
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on. One factor in this table requires explanation. 
The interval of time elapsing between the first charge of 
a certain battery and the time when it gave ite last 
discharge is called the official life of the battery. Darin 
this official life the whole of the batteries have 8 vod 
a certain number of charges and an equal number of 
discharges which the given battery ought to have taken 
part in. It is this number of operations which the com- 
mittee have designated in the tables by the official number 
of charges and discharges during the life of the battery. 
This is the maximum Ñimit to which the actual charges 
and discharges approach as nearly as the accumulators 
will allow, and it will be seen that in the table only 
one of the eight survivors missed a charge, while a 
good number of them did not give the same number 
of discharges. We are further promised a complete 
report by the committee which will be of great interest 
to accumulator manufacturers. We believe this is the firat 
time that so many different types of accumulators have 
been tested under similar conditions over such a length of 
time, and we are pleased to note that an energy efficiency 
as high as 70 per cent. has been obtained. It is, of course, 
gratifying to know that an English maker heads the list 
in this respect, and that the accumulators so tried, even in 
their least efficient week, did not give less than 62°65 per 
cent. of the energy put into them. The figures for the 
energy in watt-hours per discharge per pound of plate show 
wonderful accord, while, of course, the columns devoted to 
the total charge and discharge in kilowatt-hours per pound 
of accumulator vary much more owing to the different life 
of the cells. The equality of the first- mentioned figures 
tend to confirm the belief that the maximum weight 
efficiency of the lead accumulator is practically known, 
and that it is only towards securing durability with this 
weight efficiency that we have to look in the future for 
success in electrically-driven motor vehicles propelled with 
lead accumulators. 


TWIN-CARBON ARC LAMPS. 


Several of our German contemporaries describe a type 
of twin-carbon arc lamp, recently introduced by Messrs. 
Körting and Mathiesen, which aa already found some 
favour on the German market. As Mr. W. Mathiesen, the 
writer of the description, remarks, many endeavours have 
been made by inventors to produce a satisfactory arc lamp 
having two ares in series. The advantage offered by 
such a lamp would be, of course, that it might be 
connected singly across a 110-volt circuit. 

A few years back there appeared on the market 
an enclosed type of arc lamp which so far met 
this requirement in that it took about double the 
normal pressure sufficing for an open arc—that is to 
say, about 80 volte, and could, therefore, be connected 
to a 110-volt circuit — the lamp, however, failed to 
is na solve the problem pertaining to high-potential 
arc lamps, since the well-known hissing of the enclosed 
light does not permit of the long-burning arc being always 
employed, besides which the low efficiency of the arc 
constitutes a farther obstacle to its use. These disadvan- 

es can only in a comparatively few cases be neglected. 

he lamp introduced by the above-mentioned firm, and 
which is designed to overcome these difficulties, is shown 
in Figs. 1 and 2. It may be described as a combination of 
two indapendent regulating devices which are attached to a 
common base-plate. The regulating mechanism belongs to 
the well-known type in which a magnet provided with a 
hinged armature actuates the regulating clockwork. The 
arrangement is apparent from the accompanying sketches, 
which clearly show almost every detail. This regulating 
mechanism consists of the shunt-wound magnet, a, and the 
clockwork, b, which latter is connected with the magneto 
armature, m, by the tongue, o. The necessary opposing 
force to the magnet is afforded by the spiral spring, n. 
The corresponding parts of the second regulating apparatus, 
so far as they are visible in the sketch, are denoted by 
similar letters, with the addition of the number 1—for 
instance, aj, b, and aq on, The escape wheel, p, of the 


clockwork, ö, is governed by a catch attached to the 
tongue, G, which in turn is carried by the two-armed 
lever, v, and this, together with the second tongue, Gi, is 
subjected to the common influence of the heat compen- 
sator, K, which, according to the temperature attained by 
the lamp mechanism with constant regulating tension, 
compensates. the backward movement of the pivoted 
armature, m, by pushing back the lever arm, thereby main- 
taining the regulating tension of the spring approximately 
constant. 

The variation in weight of the carbon-rods is rendered 
a negligible quantity by the method used of pivoting the 
clockwork, so that the regulating tension is not influenced 
thereby. In order to prevent the jerky movement of the 
clockwork, air pistons or dash-pots, T, are provided. The 
potential to the arcs may be regulated by adjusting the 
screw, 3, whereby the pull of the spiral spring, n, is con- 
trolled. The advantage which this type of lamp offers is 
that it may be connected singly acroes a 110-volt circuit, 
as mentioned above, or in pairs across a 220-volt circuit, 
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This advantage is very apparent where tbe latter pressure ` 
is in question, since it is not every consumer who can 
employ four to six of the ordinary type of, lamp. The 
twin-arc type of lamp, like the Nernst lamp, therefore 
facilitates the general endeavour to increase thé, pressure ‘of 
current supplied to the consumer. It certainly offers a 
disadvantage with regard to W cost, which is 
greater in the case of twin- are lamps than. with 
single arcs, since instead of one pair of carbons it 
requires two, which, though of somewhat less diameter, 
cost more for the two pairs. Further, the intensity of 
light given by the two arcs is not so great as that of one 
are consuming an equal amount of energy, for the efficiency 
of arc lamps increases under normal conditions with the 
enrrent strength. The enclosed arc type of lamp, com- 
pared with the twin-arc type as regards intensity of light, 
is still considerably its superior. But even if the working 
costs of the twin-arc lamp are higher than those of the 
single-arc lamp, argues the writer, the advantage offered by 
the first type is still so great as to make it of considerable 
importance in connection with central stations supplying at 
220 volts, „ He te a 8 
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AN AMERICAN PACIFIC CABLE.* 
BY GEORGE OWEN SQUIER. 
(Continued from page 23.) 


ELECTRICITY THE IDEAL MEDIUM FoR TRANSMITTING 
INTELLIGENCE. 

The triumphs of science in the last half century have 
been nowhere more exemplified than in the enormous 
strides made in the facility of ‘transmitting intelligence. 
The mails, the telegraph, and the telephone are civilising 
the world. Perfect as is the mail system of to-day, a 
monument to organisation, yet its swiftest messenger, 
steam, is so far outstripped either on land or sea by the 
practically instantaneous electric current, that the tendency 
year by year is to put more of the world’s business upon 
the wire.” The time is fast approaching, let us hope, when 
a telegraph and cable letter service at rates comparable 
with presans postage rates will be realised throughout the 
world, with its consequent revolutions in business and social 
methods. Time has an international money value. The 
fastest mail express, or the swiftest ocean mail ship, are as 
naught com with the velocity of the electrical impulse 
which practically annihilates any terrestrial dimension. As 
the distance increases, electricity surpasses ateam in a con- 
tinuously increasing ratio. In the case of a message to 
be sent acroes the street, probably there is no more efficient 
and satisfactory method than by a mail delivery measenger, 
but if this message is to be sent half-way around the earth, 
the minutes required by the telegraph run into weeks and 
months by the slow process of the mails. Steam time is 
directly a function of the distance to be traversed, and from 
the nature of things must require twice as long to go two 
miles as one. If, then, the cable saves six days between 
Europe and America, it will save more than twice this 
time between America and the East, and is from this point 
of view e important and necessary. Since 
electricity so far outstrips any other known vehicle for 
transmitting intelligence, it must eventually carry all the 
important information, and practically take from the present 
mails more and more of the most urgent letters. 

CONTINUOUS USE OF THE CABLE PROPOSED. 

With a Pacific cable in operation, and possessing such 
immeasurable advantages over the mail, bow can any 
management be entertained which does not aim at the 
use of the cable continuously to ite fullest capacity ? 
Cable property is peculiar in that it does not, like 
mechanical machinery possessing moving parte, deteriorate 
with use, and its life is not therefore dependent upon 
the amount of traffic transmitted. The ordinary manu- 
facturing plant is usually not operated continuously, 
because the coal consumption, the wear and tear of 
machinery, and the extra expense of employés—com- 
bined with the state of orders received—do not present 
a sufficiently attractive economical proposition. But a 
large cable property presents unique conditions from a 
purely business standpoint, The bulk of the capital 
invested is buried under the sea, and much the largest 
item to be earned is the interest on the capital. A 
2,000-mile line requires but two operating stations, and 
the annual expense of a few clerks who actually operate 
the plant forms a comparatively insignificant part of the 
total annual expense. 

In the estimate of Mr. Alexander Siemens upon the 
British. Pacific cable in a paper at Ottawa in 1894, but 
12 per cent. of the total annual expense was for operating 
staff proper, and this also provided for more than double 
the usual wages, in consideration of the isolated positions 
of the mid-ocean stations. Add to this the fact that 
what ordinarily corresponds to coal consumption, here 
consists of a few electric batteries, and is therefore 
practically nil, and also the fact that using the plant 
causes n deterioration, and the logical business con- 
clusion is reached that ocean cables should be kept busy 
continuously. Every hour they remain idle is so much 
service absolutely lost. Present cable tariffs are so high 
as to force to idleness for a considerable portion of each 

* Paper read at the one hundred and thirty-eighth meeting of 
the American Institute of Electrical Engineers, New York and 
Chicago, Doo. 27, 1899. 
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24 hours all of the long cables of the world. In addition, 
the Atlantic cables are practically silent one day in seven. 

In defence of the present management, too often unjustly 
criticised, it is submitted that cable property, on the whole, 
has been particularly hazardous and uncertain, repairs 
often most expensive, and a prudent 5 has 
required large sinking funds and reserves. Furthermore, 
the necessary traffic arrangements required with co- 
operating or competing companies establish ents 
and form obligations not easy to suddenly change. The 
whole of cable history does not yet oover 50 years, but 
the skill and experience of the large cable manufacturers 
in England have brought this industry to such a state of 
perfection that the laying of a 2,000-mile ocean cable, or 
ite repair, in 3,000 fathoms, is no longer considered a par- 
ticularly hazardous undertaking. In fact, in the beginning, 
cable rates had to be high, and although there has been 
a steady decrease in rates to the present, as the tech- 
nical side of the business has become more stable and 
certain, yet it is believed that the time bas now arrived 
when a more extensive classification and reduction can be 
ee with advantage both to patrons and to revenues 
earned. 

As a practieal means for operating the cable continuously, 
it is a natural su ion to classify the traffic offered and 
establish differential rates therefor, as is now universally 
done on land lines. The same causes which have estab- 
lished night rates on land are much more potent in case of 
ocean telegraphy, where the time gained and the capital 
invested per mile is enormously ter. It is simply a 
matter of paying for time. The Stock Exchange message, 
where minutes are valuable, should be charged the highest 
rate, while the Press and less urgent business 
should be classified and paid for according to the time 
limit called for in delivery. Since the only other com- 
petitor in the Pacific is the mail steamships, where the 
minimum time is over two weeks, it should be easy both 
to create new busiress and to drawfrom the mails as desired. 
In handling certain classes of messages it can be distinctly 
agreed to deliver only within a certain number of hours or 
a week or even establish a low Sunday rate for certain 
classes of matter, and still arrive much ahead of letters 
sent by mail. If we have no less than four classes of 
matter in the present mail system by steam train, why not 
a classified service for an ocean cable postal system, where 
the reasons for it are more potent ? 

For the fiscal year ending June 30, 1898, the amount of 
mail matters, letters proper, excluding all other forms of 
mailable material, carried in mail steamers from the United 
States acrosa the Pacific Ocean for Japan, Hong Kong, 
Shanghai, Manila, Singapore, Cochin China, Java, and 
Siam was about 10,948,651 „ representing about 
1,156,176 letters. From the United States for Hawail 
3,495,442 grm., representing about 369,072 letters. This 
reveals the appreciable proportion of the Pacific traffic 
which stops at the Hawaiian Islands, being, from the above 
figures, about 25 per cent. of the entire traffic which in 
1898 left the United States for these countries. These 
figures are instructive as indicating that in considering 
the through trans-Pacific cable the Hawaiian traffic is not 
entirely to be ignored, and that of the entire length of the 
cable, the span between California and Hawaii will con- 
tinuously be required to carry a materially greater portion, 
and will therefore be the first span requiring duplication. 

Assuming, as above, that the carrying capacity of the 

roposed cable be equal to that of the best Atlantic cables 

or corresponding lengths, it is of interest to obtain in a 
general way the amount of traffic which can be handled 
across the Pacific under a management which ensures the 
cable being used continuously. The proposed cable should 
possess a carrying capacity each way per annum of about 
5,900,000 code words of eight letters, and this allows 
30 per cent. of the entire amount as waste, or non-paying 
traffic. This means of the 1,156,176 letters which in 1898 
were transmitted to Japan, Hong Kong, Shanghai, Manila, 
Singapore, Cochin China, Java, and Siam, this entire 
number could bave been transmitted by cable, allowing 
for each communication about five words of eight letters 
each. Since the use of code books for cable m 

so much increased that practically all cabling is now trans- 
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mitted in this manner, we can reasonably take one word 
equivalent to five by their use, so that each communication 
above referred to is equivalent to 25 words of average 
length. 

MEANS FOR DUPLICATION. 


All important submarine cables should be duplicated as 
soon as possible. Cables are always liable to interruption 
from a variety of causes, and the interruption of a single 
line necessarily suspends all communication. The protec- 
tion of the patronage requires duplicate lines if for no 
other reason. An adequate plan for a Pacific cable should 
consider means for the duplication of the line. In this con- 
nection an examination of the Pacific Ocean, and the route, 
of the proposed British Pacific cable from Vancouver to 
Australia, suggests a span of cable of international value. 
Reference is made to the desirability of connecting 
Hawaii and Fanning Island with an Anglo-American 
cable, operated by the Governments concerned, under rules 
mutually acceptable. A common interest should lead to 
the linking together of these two t ocean telegraphic 
routes in the mid-Pacific. With this single span of cable 
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laid, which is but about 950 naatical miles in length, or 
but 13 per cent. of the length of either of the main lines, it 
results that each country has practically ensured its line 
against a total interruption until such duplicate lines can 
be laid as the growth of the business will undoubtedly 
warrant. Thus in case the British cable between Canada 
and the mid-Pacific should be interrupted, it would only 
be necessary to route the British business for Australia, 
arriving at Vancouver, over the United States land lines to 
California to be transmitted over the United States cable 
to Hawaii, thence over the international span to Fanning 
Island, and on to Australia, vid the British line; or in 
caso the American span to Hawaii is interrupted, the 
United States can likewise reach these. islands and the 
East by routing traffic to Vancouver for transmission 
to Fanning Island, and thence to our trans-Hawaiian 
cable, also vid the international cable span. In a 
similar way, in case any section of either through cable 
is interrupted beyond the Hawaii-Fanning span, the urgent 
United States traffic can be routed from Hawaii westward 
vid Australia and thence to the East, or the urgent British 
business can reach Australia via Manila. It is believed 
that such a living and equitable arrangement can be effected 
in the working of these Pacific cable systems as would 


afford security to each and result in mutual traffic advan- 
tages to both enterprises. Thus there is no reason why 
the present Atlantic cable system and the United States 
land systems should not eventually serve as material 
feeders to and from Australasia, and likewise the British 
and Canadian systems supply an appreciable traffic to the 
Philippines and the East. 
CABLE CONNECTION WITH THE SAMOAN ISLANDS. 

The interests of the United States in Samoa will be 
more clearly defined by the acquisition of sovereignty over 
the island of Tutuili now reported probable. In this con- 
nection another branch of cable is suggested, which the 
United States could properly assist. As shown upon the 
5 map, a span of cable but 650 miles in length 
connecting Fiji with Apia, would thus join the Samoan 
group to the main British-Pacific cable route and furnish 
cable connections for the three Governments interested 
viz., England, Germany, and the United States. 


(To be continued. ) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution last week, before the 
discussion on the report of the Swiss Visit Committee, 

The PresipENnT (Prof. S. P. Thompson) said he had a 
rather pleasant announcement to make. A letter had been 
received from Messrs. Binswanger Byng and Hugo Hirst, 
stating that in a copyright action with respect to their 
catalogue they had received the nominal damages of 
100 guineas. A cheque for this sum they enclosed with 
the letter, the money to be devoted to the building fund. 
There had also been arranged to take place on the 18th 
inst. a meeting of the local members in Glasgow with 
respect to the formation of a branch of the Institution, 
He regretted that he himself would be unable to attend 
that meeting, but two of 5 members, Prof. 
Perry and Mr. A. Siemens, decided to go, and any 
other member, associate, or student who went would no 
doubt be welcomed by the Glasgow members. With regard 
to the albums of photographs taken by the members when 
in Switzerland, they would find them in the room below, 
the accepted ones being marked with a red disc. There 
were to be 72 photographs in the album, 12 being of a 
large size (12in. by 10in.), 24 being half of that size, and 
36 smaller still, The price of the whole album would be 
27s., post free, and forms could be obtained to be filled up 
for the book. Mr. Crompton had acted as president of this 
album committee, and Mr. R. Erskine as secretary. 

Mr. R. E. B. CROMPTON then said the Council had 
kindly permitted him to take that opportunity of thanking 
the Institution for the handsome response made by them 
to the circular which he had sent out asking for funds for 
the men of the corps of Electrical Engineers who were going 
to the Cape. The primary object of this corps was to place 
at the disposal of the Government men who were thoroughly 
well up in electrical engineering work, and who had become 
acquainted also with the technical drill, which they had 
learnt during the past three years. The corps was accepted 
provisionally, and they were still waiting for instructions 
from Lord Roberts as to what plant and apparatus would 
be needed. He could not give them any information on 
this subject, and, indeed, he did not know that it would be 
wise to do so, as even in that room they could not be too 
careful. It was necessary for them to develop the bump of 
caution to a much greater extent than they were accus- 
tomed to do in their discussions. The Government would 
no doubt supply the men with all the equipment of a 
definite kind they required, such as dynamos, engines, 
etc, but there was other apparatus which the Govern- 
ment would not supply, and the personal wants of the 
men, and it was for this purpose that funds were asked. 
Up to the time of his coming from home that evening 
over £900 had been given in, and he had hopes of getting 
£1,500. He was amazed at the generosity and public spirit 
displayed by some of the members. The corps was not 
going out as a fighting party, but as a body having for ite 
object the saving of the large waste of life experienced. 
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Thus, work which could only be done in daytime at present 
could be by their aid done at night. The fault so far, he 
thought, had been the depending too much on British 
bulldog pluck rather than on the mechanical talents of 
Englishmen when brought face to face with difficulties. 

r. CROMPTON, in opening the discussion, said that 
he thought the Institution ought to be congratulated, not 
only on the way in which the visit was carried out, but on 
the able report which the committee had prepared on that 
visit. This report would in time to come be very valuable, 
as showirg the state of electricity in Switzerland at the 
present time. Basle being the place of assembly, it was 
there they came across their first electric tramway. Some 
three years ago he had been laid up in a house very close 
to this tramway, and it was then that it was first impressed 
on him what a wonderful thing an electric tramway was. 
It was so very silent, the only noise being the slight 5 
of the contact running on the wire. They next proceede 
from Basle to Rheinfelden, and it was here that their 
individual idiosyncrasies first began to assert themselves. 
Mr. Ferranti led the way across à bridge, which was shown, 
which they called the Bridge of Jeroboam, and took a large 
party the wrong way. When they 
they found the rest of the party sitting outside the power 
station cooling themselves, and they only then could inspect 
the interior. The first thing in which the difference of 
Swiss practice from English practice was noticed was in 
this station, and consisted of coupling dynamos on the 
vertical shaft of the turbine. Swiss engineers were almost 
the first to start using machines with vertical axes, with 
which the English engineers were unaccastomed. A very 
noticeable thing in the Swiss atations was that the Swiss 
engineers were not afraid of a certain rise of temperature 
‘with their machines, which English engineers would not at 
all like. Entering Rheinfelden they noticed that puff of 
warm air which afterwards became quite familiar to them 
on their journey. This rise of temperature they were led 
to believe was the right thing, and he thought that it was 
right practically, as with it the machines were efficient 
enough, and it did not make their insulation faulty. 
After leaving Rheinfelden they went to Zürich, and 
during the time spent there they had an opportunity of 
visiting the various fine electric manufacturing works in 
the district. They visited the works of Messrs. Brown, 
Boveri, and Co. first, but he thought it better to take 
them out of order. One thing, however, which struck 
one in all these works was the energy of the Swies 
electrical engineer, who because coal was dear had made 
use of the water power which was plentiful in Switzer- 
land. As early as 1882 Mr. Sulzer put in a pair of 
dynamo machines at Schaffhausen. This was the first pair 
introduced into the country, and these he had been informed 
had been supplied by him (the speaker). These machines 
had given 65 per cent. net efficiency, and this was con- 
sidered so satisfactory that it was the humble means of 
inducing other firms in Switzerland to take the matter up. 
The electricians at Basle were especially fortunate in having 
alongside them such good mechanical engineers as the 
founders of the Winterthur Locomotive Works, and sspeciall 
Mr. Sulzer, a prince in the mechanical engineering world. 
He also called their attention to the wonderful winding work 
done in Messrs. Brown-Boveri’s shops. Whatever kind of 
winding was to be done, it was all done with the utmost 
care, and the work was beautifully finished off, and must 
have been a revelation to many of the English electrical 
engineers viewing it for the first time. The Swiss work 
was, as a rule, so uniformly good that he always said in his 
own works that if machinery were finished as well as the 
Swies it would do. As regards the finish also, when passing 
through Sulzer’s shops, he was never more astonished than 
to see that large engines which had been some months in 
the shops could be finished without even a scratch. One 
point, however, was that, although the engines were so 
well finished, they were not rapidly produ One great 
disadvantage in England was that everybody wanted a 
machine named after himself, and consequently there were 
very many machines of different standards on the market. 
In Switzerland the engineer was taught to believe that 
the Sulzer engine was the acme of engineering, and in 
consequence these engines were always made up to 


reached Rheinfelden 


the highest standard. Another difference between Swiss 
and English practice was that the Swiss began with 
little lighting work and much power, and in England, 
owing to the fogs and dark weather experienced, lighting 
took the firat place. Thus, while our shops were filled with 
wonderfully high-speed machinery, the majority of the 
Swiss engines were slow-speed. The Swiss engineers had 
quite recognised the value of the three-phase current, with 
the result that they were ahead of England in that par- 
ticular class of work. He, however, did not think they 
were ahead in the usual English type of machinery. During 
the past few days he had seen at chester some 2,500-h.p. 
dynamos, which certainly could not be surpassed in Switzer- 
land. He considered the Swiss engineers had reaped great 
advantage from the condition of things which pressed them 
into high-pressure work, and if electric railways were to 
be eotked: at all it must be by high pressure. It had been 
very easy for them to carry a little further the work already 
done in other countries. One of the greatest features of 
their practice was the simplicity of the electric railways. 
English engineers had always considered that to work an 
electric railway by a double trolley would involve too much 
complication, but this was used at Stansstad, and where 
was the complication? [Slides were then shown of the 
rack electric railway at Stansstad, which in some places 
had a 25 per cent. rise, a rack being employed on 
the grades. Pictures were also shown of the Burgdorf- 
Thun line and switchboards at Burgdorf and Engelberg. | 
With regard to views in the Oerlikon Works, Mr. Crompton 
said that here the good taste of the members was exhibited, 
as, although everything was open to them, they took no 
photographs of special machinery except that which they 
were invited to take pictures of. The heavy cranes (of 
which a slide was shown) made at the Oerlikon Works 
were a very special line, as were also the huge vertical 
standard dynamos for coupling direct to turbines. (Other 
views were shown, including pictures of the ropework used 
at Schaffhausen ) 

Mr. R. HAMMOND said that one might gather from the 
pictures which had been shown that the whole of their 
time had not been occupied in scientific pursuits. This 
was rather an erroneous idea, as they had really worked 
very hard during the tour. They would, however, all feel 
that Mr. Crompton had given them a splendid résumé of 
what they had seen. Truly, as Mr. Crompton had said, 
Switzerland had had before it a good example in the worka 
of Sulzer, and one could not dwell too much on that point 
as showing how such splendid engineering shops influenced 
the whole industry of a nation. In Messrs. Escher, Wyas, and 
Co., also they had before them a firm who had been making 
turbines for generations. In looking through their rooms 
he had seen pictures of turbines of 100 years ago. At 
all events, the machines they were now supplying were the 
outcome of the experience of many generations. He did 
not agree with Mr. Crompton in saying that better machines 
were turned out in Switzerland than in England. In 
England, the temperature rise spoken of was less than in 
the Swiss machines owing to the better design of the 
windings. He himself was not so much impressed with 
the dynamos, although there was great care shown in their 
manufacture. He felt that they were all thankful to the 
gentlemen who inaugurated these visite, and thought they 
had all brought away some new ideas. The big thing was 
undoubtedly the utilisation of water power. At Rhein- 
felden they had seen 16,000 h.p. being distributed, this 
power being entirely obtained from water and some 
of them thought, “Oh! if we only bad this water in 
England.” But if they had not the water, they had the 
coal. Steam could be utilised almost as cheaply ag 
water. He had seen it stated in one of the technical 
papers that in Switzerland they were able to produce 
electricity by water power and sell it at a profit at 
1d. per unit. A thing he had noticed in Switzerland 
was the absence of information as to cost per unit, as in 
England they would have had it thrown at their head 
everywhere. One member on the tour made enquiries as 
to the costs, but could not obtain any information. From 
this he gathered that Swiss engineers concerned thena- 
selves only with engineering. Some of the members also 
had come back with the idea that consulting engineers wore 
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unnecessary, but at the first works that they came to they 
kept a consulting engineer, and, what was more, he resided 
on the premises. The engineer was Dr. Fry, who was one 
of the best kind of consulting engineers, who did his best 
for both the machinery manufacturer and for the buyer, 
and saw that the latter got good value for his money and 
the former for his machinery. Coming back to water 
power, in England they had something which could take 
the place of water, and he thought the coal bill would not 
‘make steam so much more costly than water power. 
Taking Kensington as an example, the total cost per unit 
generated was 3:04d., of which the cost of coal was only 
Ad. Also in substituting water for coal they had something 
which entailed heavy capital expense. The question of the 
use of steam or water power was not so much the substitu- 
tion of water for coal as the distribution of load, which was 
the real element in the relative cost. 

Mr. SWALLow, who was introduced by Prof. Carus- 
Wilson as representing the Swiss engineers, thanked them 
for the great interest they had taken in Swiss engineering. 
He with Mr. Hammond that the most remarkable 
feature of Swiss electrical engineering was the utilisation 
of water power for long-distance transmission. He could 
not give any particular details of distribution of power. 
He was tly interested in comparing the electric railways 
of England with those of Switzerland. He had been 
enabled to look over the Central London Railway, and was 
astonished to find that the three-phase current was not 
used direct to propel the trains. He must confess that he 
thought it fulfilled all the requirements for a railway, even 
when that 5 had a large traffic to cater for. He was 
very sorry he no farther remarks to make, as he had 
been very interested in seeing the English work. 

Prof. CaARUS- WILSON said it must be astonishing to the 
Swiss railway engineer to see on the Central London 
Railway direct-current motors on the locomotives as well 
as three-phase current in transmission. He quite agreed 
that the Bergdorf-Thun Railway was the most remarkable 
thing that they saw on the tour. This was a broad-gauge 
railway connected with ordinary railways. That the pro- 
moters had undertaken to equip this with three-phase 
. motors and generators, was an example of their confidence 
in the three-phase system. The financial success of this 
railway had yet to be demonstrated. The other electric 
railways in Switzerland also afforded them a striking 
example of three-phase work. One of the most interesting 
comparisons was between the locomotives supplied for the 
Jungfrau Railway by the Oerlikon Company and Messrs. 
Brown, Boveri, and Co. There were several points of 
difference between these engines. The Oerlikon motors 
weighed 19 tons as against 13 tons of the Brown type, 
the Brown motors running faster. One difference also 
was the jerking on the Brown type of car, which he 
thought was caused by the resistances of the locomotive 
being coupled in parallel on a single rotor resistance. 
The Oerlikon Company had managed to avoid this by 
having separate rotor resistances. One of the chief objec- 
tions to the polyphase system was the small clearance 
allowed, on the Burgdorf line there being only a clearance of 
14mm. on motors running at 1,600 revolutions per minute. 
As to the question of the overhead conductors with the three- 
: phase work, he would pent out that on the Swiss railways the 
third-rail system could not be used, as all the places where 
the roads were crossed were on the level. If the overhead 
or underground wires were optional, they would soon do 
away with the overhead altogether. The system ased on 
the papel: td line seemed to adapt itself to the running of 
these railways, and the Burgdorf Railway had only a drop 
of 2 per cent, at full load, with perfect regulation of speed. 
By having an efficient rotor resistance the extreme limit of 
speed could be obtained. The Engleberg train, going 
down a 25 per cent. grade, was held only by the return 
current, with only an increased speed of 5 per cent. He 
did not know this at the time, or he should have felt rather 
nervous. 

Mr. L. BIRKS said that the Hageneck power station was a 
good example of Swiss work. This was a small village 
near the Jura Alps, and there was a canal from 8 
Guienne to the river. Two years ago a scheme was formed 
for using this canal water for power, and a weir was thrown 


across, giving a fall of 5m. in 7m. These works were 
almost finished. The power would be generated by five 
turbines of 3,500 h.p. at a speed of 100 revolutions. The 
regulation would be automatic and hand-controlled. The 
plant generated 1,000 kw. at 8,000 volts. The exciters were 
placed under the alternators, and these were excited by 
secondary exciters. There was also separate plant for the 
secondary exciters, which were driven by turbines. 

Mr. MARK ROBINSON said he was pleased at the com- 
pliment which Mr. Crompton had paid to the Swiss work, 
and especially to the Sulzer shops. He himself had been 
there recently, and thought that the highest praise was due 
to these engineers for the admirable accuracy which was 
obtained in their work, more particularly because the con- 
ditions in Switzerland were not so favourable as in this 
country. He was also greatly struck by the amount of 
three-phase work. With regard to a remark by Prof. 
Carus-Wileon on a motor only having 14mm. clearance, 
he thought that was very large. 

Prof. CARUS-WILSON explained that he referred to a 
locomotive motor, which was liable to get dirt, etc., in the 
clearance. 

Mr. J. RAWORTH said they were 5 to have 
Mr. Crompton addressing them again. He would like to 
make one remark apart from the discussion. This referred 
to the Electrical Engineer Corps, and he thought that some 
members had not contributed owing to the fact that they 
thought the contributions were towards the equipment of 
the force, which they thought should be equipped by the 
Government. He would like all to understand that the 
funds were for providing comforts, etc., for the individuals 
of the corps, and not for equipment. As to the Swiss tour, 
when over in Switzerland one would hardly have thought 
they were electrical engineers, as their time was consumed 
in telling their Swiss hosts how pleased they were with all 
their works. If they had the pleasure to invite those 
gentlemen over to this country they would probably be the 
same. In the third paragraph of the TE they had 
omitted one thing, as it did not say that Herr Rathenau 
came all the way from Berlin to give them a very warm 
invitation to go to Berlin. 

The PRESIDENT stated that this invitation had been 
accepted. 

Mr. RAWORTH said there was only one man worthy of 
blame at all, and that was Mr. Hammond, who took a 
squeeze of the actual rail of the rack railway. 

Mr. SWINBURNE said he was one of the few unfortunates 
who were unable to go to Switzerland on the visit, but he 
had seen some of the works there and also some in Germany 
and France. One thing he noticed on the Continent was 
that on going into the engineer's office a pile of technical 
journals met the eye, including usually every journal one 
knew of and a great many one did not. The Continental 
engineer was an enormous reader, and knew 5 
that was going on in all countries with repect to electri 
work. In Eugland, he thought, not much attention was 
paid to reading up in this way. With regard to the 
uniformity of the practice on the Continent, the plant was 
usually known by the name of the firm only, and the engi- 
neers were anxious to have the best machinery ible. 
The originality thus done away with was rep by the 
finding out of other people’s ideas. They were ahead of 
England, in that they sacrificed neatness and efficiency to 
mechanical strength; also, in England the owner of a works 
considered the works as a nasty thing to put in a dirty 
corner of a town. He took no workman’s pride in his 
works, but on the Continent the manager's or owner's 
house was usually on the works, and the whole thing was 
beautifully kept. The same principle was carried out right 
through the works on the Continent, they being perfectly 
clean and orderly. This meant that with clean works 
the men took more interest in the work. Trades unions 
also were not so strong in Switzerland as here. The 
workmen also were widely different from the English, 
being either good mechanics or else very dull, there 
being hardly any intermediate stage. Then as to the 
law of electric lighting here and abroad. Abroad the local 
authorities generally gave concessions, and companies were 
much less hampered than here. In Germany also the 
financial arrangements were different, the banks supplying 


84 
thə capital. This was a sounder means than the ordinary 
company promotion. Various Continental firms had manu- 
facturing places in different countries, and spread out in 
that way. He protested against Prof. Carus-Wilson saying 
he was afraid on going down a gradient only on the 
electric current. It showed, he thought, a great lack of 
confidence in electricity. Surely if the torque was sufficient 
to pull the car up, it would hold it on the much lees strain 
coming down. . 

Mr. SELLON then moved that the discussion should be 
adjourned till Jan. 25. 


{The list of candidates balloted for at this meeting is 
unavoidably held over until next week. — Ep. E. E.] 


S 
ELECTRIC TRANSMISSION OF POWER. 


At a meeting of the Glasgow University Engineering 
Society, held on 11th inst., a paper on “ Electric Power 


Distribution as applied to Factories and Workshops,” was 
read by Mr. G. H. Bowden, of Messrs. D. Selby Bigge and 
Co. The lecturer began by pointing out the advantages 
derived from the use of electric power in large cities, 
which, great as these were, shrank into comparative 
insignificance when compared with the application of elec- 
tricity to industrial purposes. These advantages were due 
to saving in fuel, labour, and repairs. 

The conditions found in many industrial concerns showed 
that the waste due to driving isolated tools and groups of 
machines by small steam-engines and long lengths of 
shafting were very great. A consumption of from 20lb. 
to 30!b. of coal. per horse-power hour was quite a common 


figure, while a well designed electric power plant reduced 
this tu lb. or Alb. A typical instance was given—that of 
a large engineering works on the North-East Coast, where 
expenditure was £8,000, and the annual saving 
exceeded £3,000 per annum. Another example was that 
of Messrs. Furness, Whithy, and Co., where the capacity of 
the electrical plant was double that of the old steam 
Man 

other instances could be cited ; all, however, told the sae 


the capi 


system, yet the power costs were less than before. 


story. 

Works equipped with shafting well lined up and 
efficiently loaded, such as some types of machine shops and 
textile factories, did not present the same inducement for 
their owners to apply electric power. Although such places 
could show some saving by its adoption, that saving was 
not great enough to pay interest on the capital expendi- 
ture. Proceeding, the lecturer dealt with the size of the 
power-house units, and the conditions which determined 
their selection. The size of unit depended on local condi- 
tions, but a good arrangement (for instance, in a works 
requiring, say, 300 h.p.) would be to put down two units, 
one of 200 h.p. and a second unit of 100 b.p. During the 
day the 200-h.p. set would meet the demand ; as the light- 
ing load came on, the 100-h.p. set could be started up and 
put in parallel. For a night shift, which generally affected 
only a few departments, the 100-b.p. set would probably 
prove ample. Thus all unite would generally be run at an 
economical load. Circumstances, of course, modified these 
pointe, and where the plant was very large, units all one 
size were preferable. Asan example, one large plant near 
Middlesbrough had three sets of 750 h.p. each. 

In most cases the generator capacity need not exceed 
60 to 65 per cent. of the motor horse-power installed. At 
Messrs. Furness, Whithy, and Co.’s works the generating 
plant was even smaller, there being 800 h.p. in motors and 
only 450 h.p. of generating plant, yet no signs of over- 
loading had been noticed. For outputs up to 200 h. p. 
the lecturer preferred high-speed engines; over that, and 
especially for units of 400 h. p. to 500 h. p., the preference 
lay with medium- speed engines of the marine type. In 
illustration, Mr. Bowden threw on the screen several slides 
showing the power-houses of various works installations. 
The shipyard of Messrs. Workman, Clark, and Co., Belfast, 
had slow-speed horizontal engines driving multipolar 
dynamos by ropes. The National Small-Arms Factory 
at Liege had slow-speed horizontal engines directly coupled 
to a multipolar dynamo of the flywheel type. Messrs. 
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Furness, Whithy, and Co. had marine-type 8 gr driving 
the dynamos by link belts. The same app ied to Messrs. 
Farness, Wes , and Co., who had almost a duplicate 
plant. Messrs. Soott and Co., Greenock, had their three 
shipbuilding yards recently equipped with electric power. 
In this generating station there were three units, having an 
output of 200 e. h. p. each, coupled to high-speed engines. 
The hydraulic and compreseed-air plant were located in the 
same engine-room, thus saving labour. 

Speaking of methods of distribution, the lectarer advised 
the splitting of works into sections, and suppl these 
from panels on the switchboard. At the en 
feeders distribution boards supplied the varieus lamp and 
motor circuits through fuses placed on these boards. It 
was always best to use bare wire for feeders when possible, 
carrying them on insulators along the shop walls. This 
had been adopted in many cases with success, the insulators 
being N of the double 3 type. 

Proceeding, the lecturer dealt with the chief charac- 
teristics of motors, and the various methods adopted in 
driving from them. Punches, shears, etc., could often be 
easily fitted with an enclosed motor on the driven by 
means of a belt. Where cranes were fitted to the machines 
such a method was of course impossible, and the motor had 
to be placed unde nd. There were many cases where 
a belt drive could be used instead of more costly gearing. 
In driving a number of small machines judicious grouping 
to a small countershaft was best. In this connection it was 
desirable to e the motor so that it would drive on to 
the middle of the shaft and not at either end. If circum- 
stances permitted, all motors should be of one or two 
standard sizes, thereby reducing the number of spare parts 
necessary. For instance, 10-h.p., 15-h.p., and 20-h.p. 
motors might be used instead of several odd sizes. It 
would even be desirable to use only one size if possible, 
a case being cited where 20-h.p. motors only were employed. 
Shunt motors generally gave best resulte, though series and 
compound motors were often rendered necessary by special 
circumstances. It was the lecturer's opinion that current 
should always be left on the shunt coils. Against the 
small amount of energy so used could be p the fact 
that the motor was always kept warm and free from damp, 
while risk of breaking down due to self-inductive E. M. F. 
was avoided. 

Speaking of polyphase machinery, Mr. Bowden said he 
was unfavourable to ite use for local distribution ; the 
chief advan of such motors was the absence of com- 
mutatore, while the disadvantages were many. Applyiag 
them to cranes was difficult, variations of speed were only 
got at great oost in auxiliary apparatus, they could not 
stand overloading, and their power factor was so low when 
starting that he Fad seen a 100-b.p. generator overloaded 
(in current capacity) when starting a 20-h.p. mator. 

After an interesting discussion, Mr. Bowden was awarded 
a very hearty vote of thanks for his paper. 


THE DYNAMICABLES. 

We have to record a meeting of this old seciety at the White- 
hall Club on Wednesday night, Major R. E. Orompton 
occupying the chair. Among those present were Messrs. 
Albright, D’Alton, Belshaw, Biggs, Crawley, Esson, Gorham, 
McFarlane Gray, Heaphy, Ince, Wallis-Jones, Lorrain, 
Thomson-Lyon, Martin, Manville, Meik, Prof. Perry, Pendred, 
S. Rawson, Reeves, Mark Robinson, Raworth, Siemens, 
Holroyd Smith, and S. Sharp. An exceedingly pleasant 
evening was spent, and the club steward is to be congratu- 
lated upon the exoellent dinner provided, as well as upon 
the attendance to the creature comforts of the Dynamicables.”’ 
It was unanimously agreed to recommence the social evenings 
after the long adjournment, the members of the old committee 
being asked to continue their labours, adding to their number 
other names to replace those who have fallen by the way. No 
doubt the committee will soon get to work, and will revivify a 
society whose object is to bring about good-fellowship and 
camaraderie. The feature of the evening was in that it resol ved 
itself into a hearty send-off to Major Crompton and his merry 
men. 


Walsall. —The Board of Trade have renewed the license of the 


South Staffordshino Tramways Company for the use of electricity 
for four years. 
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THE ECONOMICAL GENERATION OF STEAM | steam-jets, which blow under the grate throagh air-tubes 


POWER. xed to the furnace front. The steam-jets can be varied in 
intensity by means of cocks on the furnace front. The 

BY BENIN. A. TAPP. flow of air and steam through the narrow eve (about 
tin.) in the firebars has a cooling tendency, which prevents 
eee from: pags 62,7 he adherence of clinker, etc. "tke general outlines of this 


Messrs. Proctor, Hodgkinson, Meldrum, and others, | furnace will be gathered from Figs. 6 and 7. It should be 
manufacture stokers from which very similar results to the | noted that the actual economy to be obtained in any par- 
ticular instance will depend on the kind of fuel used, etc., 
and the appended tables give some results obtained from 


actual wor 
Cost of 
odl nu (Comal A fuel for 
ype o 0 evapo- 
Place. furnace. fuel. fuel Ua. rated ating 
ton d /d. per lb. 1.000 
| fuel. gallons 
Manchester Ordinary Steam coal 10s. 8 58. 6d. 
an Aiad Meldrum Coke duet 45. 64 28. 9d. 
i ... Meldrum Pan breeze Nil. 3 Nil. 
Blaydon - on- Tyne. Ordinary Steam coal 10s. 8˙9 5s. 
75 n Meldrum Coke dust | 1s. 8d. 5'5 | ls. 4d. 
Birmingham. Ordinary Steam coal 5s. 6d. 75 3s. 3d. 
ve .. (Meldrum Coke dust 4d. 4 5d. 
Leicester q Ordinary Steam coal 9s. 6˙8 55. 11d. 
j we 2. Meldrum Slack 58. 7 38. 2d. 


Fia. 6.—Front View of Boller fitted with Meldrum’s system of Forced Draht. a SHOWING IxchEAsED EFFICIENCY. č 
foregoing have been obtained, and the last-mentioned firm Gallons | Water | In. In: 

has gained considerable note for their system of forced | place. Typeof Kind of rated rated | creased | creased 
draught which they apply in conjunction with their ` |furnace. | fuel. er per lb, | fuel | evapo- 
“Koker” stoker. Meldrum’s forced-draught and waste- hour. | of fuel. effleiency ration. 


Blaenavon Ordinary Small 515 8˙6 — — 
: 6 

* Meldrum Small] 840 8°75 | 1°749 637 

Welsh i f 


6 
Hartlepool Ordinary a 126 7°87 = a 
sma 
i Meldrum Parae 196 8 83 12% 55% 


sm 
Marple. Ordinary Burgy 621 9°75 — — 
„ O.. Meldrum Burgy 844 9°89 14% 35% 


Several other systems of forced draught similar in 
principle to that just described are in operation. We 
might mention the Perfect system, Gosling's patent, the 
“ Loidis system, manufactured by the Horsfall Furnace 
Syndicate, Leeds, etc., and also John Brown and Co.’s 
induced-draught system. The latter merits a description, 
as the author believes it to possess many novel features. 
= i The ae ae with el the author is 5 

Sectic — consists of six marine boilers, every two of which is con- 
. F F nected to a steel chimney about 60ft. high. On reference 
fuel furnace is largely used for burning coal and coke dust | to the diagram it will be seen that a fan is interposed in 
and other cheap and usually non-efficient fuels, which it | the connecting flue between the furnace and chimney ; also 
will do without producing excessive smoke. Boilers thus | that air is drawn through horizontal heating tubes placed 
fitted are capable of meeting sudden demands for steam, | in the smoke box or fiue on the top of boiler, the air 
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such: as frequently occur in electrical installations. The | entering at the back of boiler and passing through the 
arrangement consiste of an airtight ashpit, provision being | tubes and down passages constructed in the smoke-box 
made for drawing the ashes ugh an airtight door. | casing in the front of boiler to inlet valves placed on either 
A current of air is drawn into the ashpit by means of small | side of the furnace door, and being heated considerably 
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S & S 28 32 | facility for forcing a boiler in emergency, and enables it to 
13 ESS Eee le 2. | attain ite full steaming power in a very short space of time. 
J , goon |e | ga . | Appended is a copy of some working tests of a pair of 
8 3 5. 4 5 „ s | these boilers. (See Table E.) 

2 5 8 5 3 888 Before leaving that part of our subject dealing with the 
f- 227 a ig o R~ q | greater efficiency of furnaces, etc., it is necessary to record 
d *. E 23 8 gf 2 23 3 | particulars of an American type of self-stoking furnace, 
g £53 385 2 5 82 | which is practically untried in this country, although it is 
5 828 3.5 L Hot g 553 © | being introdaced by one firm. The “ Murphy” automatic 
FE S5 8 £S g w BE i smokeless boiler furnace can lay claim to some popularity 
8385 ggo i gg“ I £5. | in the States, 170,000 h. p. being installed, one firm alone 
353 KEZ EE ay & | employing furnaces for the 7 of some 23,000 n. h. p. 
34 gas EEE 313 | This furnace is essentially different from all other furnaces, 

84 336 228 Boa i ed bitami 
and is specially adapted for the use of small-sized bituminous 
4 4 BV coal and slack, it having sufficient coking capacity to feed 
42 — — 50lb. of fuel per square foot of grate per hour, slowly, and 

aes = = with smokeless combustion. 

511 | F á The diagrame (Figs. 10, L1, 12) ilustrate tho pooalirities 
s| E8 Z of this furnace, and it will be noted that ite construc- 
5 St tion necessitates some additional brickwork (to receive 
E 325 : the furnace) in front of the ordinary Lancashire or 
3 F $3 i Galloway boiler. The fuel is fed into mah bee at the 

g sides of the combustion chamber, falling through on to 
2 8 coking plates, sgainn the edges of which it will be seen in 
3| 4 r the sectional apam the upper ends of the inclined 
p 8 L. as 2 $ te-bars rest. he lower edges of the grate rest on 
E 3.3 25 J S ring bars, and at the bottom of the V formed by 
8 12 E 5 N 8 the inclined side a clinker breaker grinds up refuse 
S| am 3 * | and deposits it in the ashpit. In connection with the 
| ae e coking plate before mentioned, on to which the coal falls 
a} Ske8 from the magazine, a contrivance is fitted for feeding the 
B | See ME = 8 fuel into the grate. This consists of a “stoker ” box, pro- 
65 3: gs” of of vided with a rack under each end, on to pinions on 
22 5 a shaft worked from the furnace front, and imparting a 
84 to- and-fro motion to the stoker at an adjustable speed, 
= which motion pushes the coal over the edge of the coking 
plate on to the grate. It will be noted that a heated air 
8 supply is introduced over the coking plate to promote 
a 25 8 g complete combustion of the volatile gases emitted by the 
8 454 = 8 coking fuel. By this arrangement it is claimed that the 
a — production of dense smoke is avoided. On the side of a 
i EP * 5 | battery of boilers, an engine with automatic governor and 
5 32 F 8 5 iq | Proper gearing, or a suitable motor and speed-regulating 
z 5 5 $ & | resistances, the motor properly geared, is arranged to 
32 F l! | operate a reciprocating bar across the outside of the entire 
>| Bae ; 
S| fyfa 3 8 b 
A o~ — — é 

E 
El 2. ; 8 
| FE 2 4 ae 
f 965 3 8 2 8 2 
E 2 8 3 L 2 
aj 2733 8 g g 
= 5 2 5 E 2 5 + 8. E 
S382 375 

2, le 3 7 
355 2 £ 5 227 
3 z | a > > SEE 
TE 
FES 3 so age [7 
3 os 22 | meme P| 

53 A Z Z 3 5 f Fic. 11.—8ection of ee Morphy Pet ante Busnes as applied to a 

3 F- 5 8 8 8 8 | front, and to which all the working parts are attached by 

E Jig | S S 1888 links, which may be detached or attached at will. It is 

a San? | claimed that this is the only fully automatic furnace—i.c., 

See | l one that is both fed and cleaned automatically—and Prof. 

e533 2 2 2 2 1 : | Ripper, in reporting on it from tests, gave, as some of his 

2428 8 8 8 5 =~ s | conclusions, that the furnace will burn the cheapest coal 

4.53 A = — * 2 8 38 smokelessly and efficiently ; that the prevention of smoke 

82 8 85 ELE is due to the following special points of construction : 


The length of the opening through which the green coal 
is fed to the furnace is more tban five times that available 
with the usual arrangement of furnace, thereby spreadi 

fresh coal over a large area in a thin layer, The combina- 


before its delivery over the burning fuel assists greatly in 
smokelessly consuming it. 
There is no doubt but that this apparatus allows great 
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tion with the above of a mass of hot brickwork and a hot- 
air supply at the point where the smoke-making gases are 
being distilled off from the green coal, thus securing com- 
plete combustion. The adoption of inclined bars increases 
the effective grate area by 25 per cent. over that of the 
horizontal fire. The automatic removal of clinker, etc., 
minimises Jabour in attendance, and obviates the necessity 
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THE TELEPHONE QUESTION. 


The third monthly dinner of the London Chamber of 
Commerce was held on Wednesday last at the Trocadero 
Restaurant. Mr. F. Faithfull-Begg, M.P., presided, and 
there was a attendance, including Major-General 
Webber, R.E., Messrs. H. Kimber, M.P., A. D. Provand, 
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Fld. 10.—Elevation of Tubular Boilers fitted with the Murphy Automatic Smokeless Furnace, 


of opening the furnace door. The heat storage in the 
brickwork is very great, and the cost of evaporating 
1,000lb. of water with fuel at 3s. 6d. per ton is 2łd., 
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Fia. 12.—Longitudinal Section of the Murphy Automatic Smokeless Furnace 
as applied to a Galloway Boiler. 
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which, allowing 30lb. steam per indicated horse-power hour, 
equals 12 h.p. per hour per 1d. 


(To be continued. ) 


THE INSTITUTION OF ELECTRICAL ENGINEERS’ 
WIRING RULES. 


We have received from the secretary of the Institution 
of Electrical Engineers a copy of a circular, with a list of 
questions, that is now being sent out to all those who 
replied favourably to a notice 5 issued on the 
same subject. We understand that a copy of these 
questions, which we reprint below, will, on application to 
the secretary, be sent to any electrical engineer who may 
be willing to assist the Institution in the attempt to promote 
uniformity in wiring rules. 

Questions. 

1. Do you consider that regulations of some kind are 
necessary to ensure safe and durable wiring 

2. Presuming that you consider that there should be one 
set of standard regulations for ordinary risks for the United 
Kingdom, do you think that those whioh have been issued 
by the Institution cover sufficient ground? If not, in what 
direction do you suggest that they should be added to? 
Please give the suggested additions in the form you con- 
sider they should take. 

3. Do you consider that the Institution regulations 
cover too much ground? If so, which portions should be 
omitted! Please give your reasons for suggesting their 
omission. 

4. Do you agree with the general arrangement of the 
Institution rules! 

5. Do you consider that any one regulation should be 
altered! If so, please say on what ground, and suggest 
in what way it can be improved. 


M.P., C. Charleton, E. C. Williams, and Kenrie B. Murray 
(secretary. 

After “The Queen” had been duly honoured, a dis- 
cussion took place on “The Telephone System of the 
United Kingdom.” 

Mr. F. FAITHFULL-BEGG, in opening this discussion, said 
he preferred to keep his remarks to the end of the evening, 
but he trusted that the points raised in a paper circulated 
by Mr. Murray would be freely discussed. He then called 
on Major-General Webber to give his views on the tele- 


| phone question generally. 


The following were the suggested points for discussion : 
(1) That the London Chamber of Commerce endeavour to 


elicit from the Post Office for public information a descri 


tion of the telephone system which they propose to esta 

lish in London, its areas, rates of charges, whether regional 
or not, and the facilities that will ultimately be provided, 
and wheu it may be expected to be “in full swing.” (2) 
That similarly some information is due to the public as to 
when it may be expected that all head post offices in the 
United Kingdom will contain call offices, so that com- 
munications by previous appointment between persons 
resident in any two places may be provided by means 
of the trunk wires alone. (3) Consideration of the probable 
extent to which municipalities will take advantage of the 
Act of 1899, with any information as to the actual steps 
taken by municipalities in the matter. (4) That the terms 
of the form of telephone license lately issued by tLe Post 
Office under the Act of 1899 may be modified in respect 
to the making it compulsory that all telephone circuits shall 
have metallic returns, and that the existence of a class of sub- 
scribers to exchange systems be recognised who may for the 
lowest rate of subscription be connected with an exchange 
without the right to talk outside the area of that exchange, 
and that an earth return may be allowed with all such 
connections. (5) That the Post Office should be asked if 
they intend to provide facilities, and, if so, when, for all 
telephone exchange subscribers (whether of the Post Office 
or of any license of the Post Office) sending telegrams, 
express letters, etc., by telephone when the local post 
Offices are closed. (6) Whether steps should not be 
taken to diminish the delays which frequently 
occur in switching on from the Telephone Company’s 
lines to the Post Office lines. (7) Whether the Post 
Office intend, and, if so, when, to take advantage of 
the arrangements which they made with the National 
Telephone Company in 1896 and open call offices at all 
their post offices on the exchanges of the company. (8) Is 
the time limited allowed for conversation over the trunk 
lines sufficient? (9) Is there no means of obviating the 
annoyance conatantly caused to subscribers by their being 
cut off in the middle of a conversation? (10) Why should 
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the National Telephone Company enforce a new regulation 
upon their subscribers by which they demand a cash 
deposit from such subscribers before they are allowed to 
make trunk calls ? 

Major-General WEBBER, in opening the discussion, said 
he would try to speak generally, but that it was somewhat 
difficult to do so without knowing the policy of the Post 
Office with respect to the telephone question generally in 
London and the provinces. The Post Office had been 
empowered by the Government to spend £2,000,000 on 
telephone work, and it was not easy to rightly value the 
vast undertaking that they had in hand. For instance, in 
the London area no less than 600 square miles would have 
to be equipped with telephone wires and exchanges. The 
difficulty of the work was enhanced by the fact that 
they were not starting the work de novo, as the National 
Telephone Company were already in the field. He 
hoped that the policy of the Post Office would be to 
start local exchanges first in the outlying districts, and 
by degrees to connect these local exchanges with the 
central areas until a complete system had been obtained. 
In this way they would establish a clientèle not touched 
by the National Compan With opet to the country 
generally, he would urge on the Post Office the importance 
of having a telephone call office in every local post office 
of importance. These post offices being connected together 
by trunk wires it would then be possible for the general 
public to converse over long distances from post office 
to post office, the necessary appointments being made 
by telegram. This would be a very great con- 
venience to the general public, but would not affect 
so much the rural areas. Major-General Webber pro- 
ceeded to describe the system of rural telephones which 
he has advocated for some years, in which single-wire connec- 
tions with earth returns would be carried out at a low cost 
per subscriber, under £30, by which the tariff would 
also be kept as low as from £2. 10s. to £5 per subscriber. 
He believed that if this were done the demand for con- 
nections for purely local services would grow, and when 
subscribers wished to use a trunk line they could go toa call 
office. On the same exchange a higher class of subscriber 
could also be connected who could use the trunk mains, 
paying, of course, more per annum for the privilege. 
Dividing the subscribers thus into two classes would, he 
maintained, simplify matters, and enable a cheap telephone 
service to be given to farmers and others in rural districts. 
He did not think that the difficulty of intercommunication 
over long distances was understood by the general public. 
So many operations had to be made in getting connection, 
that in view of the limited number of trunk wires delay 
was inevitable. 

Mr. CoLIINs, of the Common Council of the Corporation 
of London, strongly advocated that the whole telephone 
system of the country should be under one control. He 
had attended a large number of conferences on the subject, 
and the conclusion had always been arrived at that the 
telephone system throughout the country could only be 
worked effectively if it was a monopoly. He therefore 
advocated that the National Telephone Company should be 
bought out by the Government. If a perfect, prompt, and 
effective service were then given, the cost of the buying 
out of the company would be amply justified. With 
respect to any telephone system, he believed that it could 
be much improved if female operators were replaced by 
male labour. He quite understood that this would entail 
extra cost, but he considered that the present operators 
were responsible for much delay, and that subscribers would 
get what they wanted more quickly if these operators were 
replaced by men. 

r. HENRY KIMBER agreed with the last speaker that 
such a great commercial enyineering undertaking as the 
telephone should be in one strong hand, but it did not 
matter so much who had the actual control. He con- 
sidered the well-abused National Telephone Company to 
be unjustly hampered by difficulties imposed by the very 
authority which had created them. In fact, the history 
of the telephone question in this country showed a great 
amount of blundering on the part of the Government. 
Mr. Kimber proceeded to review the various policies of 
granting licenses since the law courte decided that tele- 
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8 were telegraphs, which had resulted in the National 
elephone Company buying up all the licenses in the 
country with the sanction of the Government. As regards 
the repurchase of the company’s works, he believed that all 
could have been easily arranged on fair and remunerative 
lines when the matter was under discussion last year in 
the House of Commons. The capital of the company was 
about four millions, on which 6 per cent. was earned, the 
shares standing at par. He believed, from a conversation 
with Mr. G. Staats Forbes in the lobby, that the company 
would have taken £110 for each £100 worth of shares. 
The Government could then have issued telephone consols 
at 3 per cent., which would have commanded practically 
face value, so that there would have been an annual 
profit of over 24 per cent. He personally did not believe 
in a competition such as was now to be entered into, in which 
the Post Office would compete with a concern paying them 
royalties, nor in a competition in which maximum and 
minimum prices were fixed beforehand. The system of 
rural exchanges brought forward by Major-General Webber 
had his cordial approval. 

Mr. ALBERT MURRAY suggested that the London 
Chamber of Commerce should receive and tabulate 
complaints as to the faults in the trunk-line connections, so 
that representations to the Post Office could be made as 
which district the messages were most congested for 
want of more trunk lines. Such representations would have 
much more weight than isolated complaints of subscribers. 
He did not agree with Mr. Collins on the labour question, 
as he believed the female operators were more efficient 
than men or boys would be. He did not consider the 
present price of £17 high for business houses, but more 
encouragement was needed to induce private houses to 
come on. 

Mr. DANE SINCLAIR, the engineer of the National Tele- 
phone Company, said he would try to explain a few of the 
points raised from his personal experience, but that he did 
not speak on behalf of the company. He agreed with 
Major-General Webber that increased telephone service 
was needed in rural districts, but he differed with him in 
the way it should be obtained. Starting with cheap instru- 
ments and a single-wire line subscribers would be obtained 
who in a few years would demand extended facilities, and 
then the cheaper instruments would have to be replaced 
and the metallic return provided. This had been the actual 
experience in several places. He believed that the work 
could be thoroughly and well done only as a monopoly, and if 
the commercial men of the country do not demand the best, 
and get it, they should notblamethe National Telephone Com- 
pany. There was nodoubt thatthe commercial businessof the 
country had outgrown the telephone facilities in the shape 
of trunk wires, and, on the other hand, all the permanent 
officials of the Post Office were quite willing to increase 
the number of trunk wires. This was only a question of 
getting the money for the work. As regards the question 
of the deposits asked for trunk-line messages, the 5 per 
cent. allowed the company for collecting the tolls did not 
cover the cost of collecting, and the deposit was found 
necessary from the disputes arising over forgotten calls or 
for calls made by unauthorised servants of the subscribers. 
As regards the complaints of subscribers being cut off, this 
was largely due to the continued alterations necessary with 
the overhead wires in London, which were a disgrace. In 
other large town in England where the company had been 
allowed to put their wires underground, the same com- 
plaints were not received. The lady operator had been 
proved to be best, and this was so in all countries. It 
had been shown that a man was physically incapable of 
working a telephone board. 

Mr. A. D. Provanp, M.P., thought that the girl 
operators were in every way to be preferred to male 
operators. He had noticed in Scandinavia that girls of a 
much higher class socially were employed in the telephone 
exchanges, they being nearly all daughters of professional 
men, and he considered that with higher pay and shorter 
hours the standing of the English telephone girl would be 
raised. He believed in the scheme advocated by Major- 
General Webber, and instanced the rapid progress which 
State telephony had made in Guernsey, where they 
had now 431 subscribers after 18 months’ working, 
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and applications for 100 more connections. The effect 
of establishing the exchange in Guernsey had been to 
reduce the pies charged by the National Telephone 
Company in Jersey from £10 down to £6. He did not 
agree with Mr. Kimber’s statement that the National Tele- 
pe Company’s capital represented assets. More than 

of this capital had gone in promotion and other expenses 
not connected with the equipment of the exchanges. Mr. 
Provand then referred to the work about to be undertaken 
by Glasgow, and promised that the competition with the 

ational Telephone Company should be effective. 

Before the chairman closed the debate, a few speakers 
asked questions of Mr. Sinclair respecting certain points in 
the National Telephone Company’s exchanges in London. 

In reply to these, Mr. SINCLAIR said that the Stock 
Exchange system was worked quite independently of the 
other exchanges, with separate wires to each subscriber, 
and that in consequence of the comparatively small number 
connected an exceedingly efficient service could be given. 
The difficulties always increased with the increase in sub- 
scribers, so that comparisons between London and the Channel 
Islands were absolutely valueless. He defended the lady 
operators Aganit the charge of neglecting subscribers, and 
explained that the reply, Engaged, could refer to either 
the trunk wires or to the subscriber who was being called. 
He also explained that the reason why speech over trunk 
lines to Glasgow was better than when, say, speaking to 
Sevenoaks was because the commercial men of Glasgow 
were provided with the very best instruments, as they 
were likely to speak over long distances. The small local 
exchanges, such as Sevenoaks, were not at present so well 
provided in this respect. l 

Mr. F. FAITHFULL-BEGG, in closing the discussion, said 
that it had been an exceptionally profitable evening, due 
largely to the presence of Mr. Sinclair, who was able to 
To from absolute knowledge. He agreed with Mr. 

imber in his method of estimating the value of the 
National Telephone Company’s undertaking on the revenue 
which it was able to earn. He also thought that the 
residual value of the patents which the company had 
owned, and which had now lapsed, should be taken into 
account. As commercial men they were not so much con- 
cerned with the cheapest system as with obtaining a good 
and efficient service for their business intercommunications. 

The meeting closed with a vote of thanks to the chairman. 
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ST. MARYLEBONE LIGHTING. 


On Wednesday afternoon last Mr. Ritchie, President of the 
Board of Trade, received at his offices a deputation from the 
inhabitants of St. Marylebone parish to complain of the failure 
of the Metropolitan Electric Supply Company to supply them 
efficiently with current. A joint memorial on the subject, 
signed by about 600 persons, had previously been sent to the 
right hon. gentleman. 

Dr. FLETCHER LITTLE introduced the deputation, and stated 
that the object of the deputation was to inform the Board of 
Trade of the many failures experienced in the electric lighting 
of Marylebone recently. These had been constantly taking place 
for a considerable time past, but lately were greatly increased. 
Another danger was the enforcement of the higher voltage 
on consumers. Although these failures were so many, the 
company were yet applying to the Vestry for permission to 
extend its mains in the parish in order that it might supply 
other outside districts. They more especially felt themselves 
badly treated from the fact that they were paying a very high 
price for their light, much more so than in Shoreditch, Hammer- 
smith, and other parishes, where a good supply was given. The 
Vestry had not appointed inspectors and fixed meters accord- 
ing to their agreement. The Vestry was very apathetic about 
the case, but recently, under pressure, took out a summons 
against the company for breach of contract, the result of which 
was standing over. Even, however, if damages were awarded, 
it would not recompense them for the loss they had suffered. 
Damages, also, would not probably be nted, as, although 
the Act provided for damages being obtained by public bodies, 
none could be claimed by private persons. Thus he would 
ask the Board of Trade to place in the provisional order or 
Bill of the company a clause placing the company in the same 
position as other trading companies, and giving the public the 
right to claim damages against the company for breach of 
contract. 

Dr. E. A. Farpon, of the Middlesex Hospital, said the number 
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of lights in the hospital amounted to about 2,000, and they were 
therefore large consumers. They had been put to serious 
inconvenience during the past 12 months owing to the light 
being bad in quality, and, a much more serious thing, owing 
to its frequent total extinction. Owing to the bad quality, they 
had been obliged to use a much larger number of lamps in 
order to obtain the same light as at frat. Total failure was a 
very serious thing in a hospital, and on more than one occasion 
the light had gone out in the middle of an operation. The 
grave danger to the person being operated on under these 
circumstances could easily be imagined. They had always 
notified the company of these failures, and had always received 
apologies and explanations, but the occasions were now 80 
frequent as to make one think that sufficient care was not 
taken to avoid them. 

Mr. RITCHIE asked if the light had failed since Dec. 15, and 
Dr. Farpon replied that it had on separate occasions—viz., 
Dec. 20 and 23 and on Jan. 7. 

Mr. T. W. BAKER, consulting electrical engineer, said that in 
his capacity as consulting engineer he had heard many com- 

laints as to the bad quality of the light and as to its failure. 
n one case a voltmeter was fixed, and this often registered as 
low as 92 volts and sometimes went up to 110 volts. 

Mr. Paxton and Mr. J. Lewis also spoke as to failures in 
the light on various dates, these, however, being before Dec. 15. 

Mr. Ritcuiez then said that the members of the deputation 
were fully justified in the complaints they had made, both as 
to the inequality of the supply and the frequency of its failures. 
Many other complaints of a similar nature had reached the 
Board of Trade, who had communicated with the company more 
than once. The company replied that since Dec. 15, when the 
extension of their works at Willesden had been completed, 
there had been no ground for complaint. In spite of this 
letter, however, he had just heard from Dr. Fardon that 
the light went out on Dec. 20 and 25 and Jan. 7. Mr. Baker 
had spoken of interruptions on the 8th and 9th inst., and of 
one on Tuesday. There were also complaints of the quality of 
the electric light down to a late date. According to admissions 
made by the company, they were greatly to blame for not having 
foreseen the development of their business. Inadequate light 
brought the company as much revenue as a proper supply would, 
and therefore the consumers had reason to complain. The 
company had incurred great expense in their new works, but 
it would be his duty to communicate with them respecting the 
deputation’s contradiction of their statement that the supply 
had been satisfactory since their completion. Dr. Little had 
asked the Government to propose a Bill making electric lightin 
companies liable to damages fur breach of contract, but suc 
companies were already as liable as any other trading associa- 
tion. With regard to excessive charges a remedy existed. If 
complaint were made by a local authority, the Board of 
Trade could reduce such charges if it saw fit. The Board’s 
regulations required a constant supply, and if it was not given 
any aggrieved person might take action. Summonses against 
the Metropolitan Company had been taken out by the Vestry 
and the Guardians, the cases having been adjourned for three 
months in order that the company might have time to provide 
remedies. The Board had not power to compel the com pany to 
take a particular course, except as regarded excessive charges 
The only real remedy for faults in quality, quantity, regularity, 
and even price of electricity, was competition. It was never 
intended that an electric supply company should have a 
monopoly. Competition might be established either by another 
company or the Vestry. He was aware that a proposal by 
the St. Marylebone Vestry to compete with the present company 
had been rejected in Parliament, but he believed that such 
complaints as this deputation made were not laid before the 
committee. Had the facts now known been presented the 
result would probably have been different. At the present time 
there was an application to the Board for a provisional order to 
authorise the formation of another electric supply company in 
Marylebone, but the Vestry objected on the ground that the 
space under the streets was already sufficiently occupied with 
pipes, mains, and sewers. 

Dr. FLETCHER LITTLE explained that the real object of the 
Vestry was to take the electric supply in its own hands, buying 
out only one company instead of two. The letter to which 
Mr. Ritchie referred did not correctly represent the Vestry’s 
objection. 

r. S. OmıcK, however, said the majority of the Vestry 
wanted competition. 

Mr. Rrrcure remarked that, whatever might be the true 
position of the Vestry, this deputation would have done some 
good by showing how burdensome was the existing state of 
things, and how necessary it was to find a remedy. 


Calvert’s Mechanics’ Almanack.—The thirty-seventh issue of 
this almanack is no way behind ite predecessors in value—in fact, 
each year it increases in usefulness. The daily and monthly notes 
are instructive and interesting, as are also the various essays, 
tables, and notes on technical matters. 
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TO THE FRONT. 


Truly we are a Berserk nation. It is in the 
blood, and the depth of the country’s extremity is 
the height of her sons’ opportunity. If we were to 
give an opinion of England’s greatest need at the 
present moment, it would be that we require a 
militant poet, also a militant statesman. We 
want speakers whose words will stir the 
hearts and strengthen the spirits—jubilant, fire- 
eating words, if you like, but naught that is 
of the croaking or lamely explanatory or excusing 
nature. So far as inspiring strains from poet or 
statesman are concerned, all we have had might 
be calcined in the furnace so far as rousing the 
national spirit is concerned. The present position 
is due solely to the temperament of the Anglo- 
Saxon, and that the country sounds with warlike 
din is because of the characteristic delight 
in battle that belongs to the race, and not from 
any action or word of leaders. The sinew of the 
country comes forward in the crisis and offers 
its services—nay, compels its services, though 
administrative efficiency at the War Office is 
unknown, nor is that effete establishment able to 
arm or control the masses of raw material at its 
command. This is left to private enterprise, to 
private organisation, and mostly to private purses. 
However, something more is wanted than mere 
heads and hands, and at length the officials 
have accepted the proffered aid of hands con- 
trolled by educated brains. If any of the 
volunteers of the country can claim to be suff- 
ciently educated and capable of utilising the sciences 
of the century in the interests of the nation, surely 
the corps is that of the Electrical Engineers. We 
therefore congratulate the country in that a first 
detachment of fifty men and five officers have been 
accepted for the front, and leave as soon as the two 
sets of apparatus, including signalling and search- 
light, are complete. The apparatus is specially 
designed, and will include all and the best of 
everything that can be of service. Major Crompton 
is also to be congratulated at the fine body of 
scientifically-trained men he will have under his 
command; and now a word for these men, who are 
leaving home and business to serve their country. 
They will do all that men can do; and may they be 
successful in their undertakings, returning safely 
and with credit to us who are left behind, and who 
have no greater delight than to be able to call them 
friends. 


OPEN DISCUSSION. 


The after-dinner debate on the telephone ques- 
tion at the London Chamber of Commerce dinner 
on Wednesday last was a great success, and this 
success was mainly due to the fact that grievances 
were discussed openly with the engineer of the 
National Telephone Company. What was needed 
to make the discussion more complete was a repre- 
sentative engineer from the Post Office, who could 
have been cross-examined as to the schemes which 
have been promised since the middle of last year and 
since kept in the background. We also missed any 
reference to the supervision by the Post Office of 
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the equipment of municipal exchanges. This super- 
vision is practically enforced by the second section 
of the repurchase clause, No. 29, in the model 
license. This reads: No plant shall in any case 
be considered suitable for the requirements of the 
telephonic service of the Post Office which has been 
brought into use without the sanction, in writing, 
of the Postmaster - General.” Subject to such 
sanction, in writing, of the various parts, the Post 
Office authorities are obliged to buy up all the 
municipal exchanges at the expiration of the 
licenses. The model regulations as to apparatus 
to be used have as yet not been publicly 
issued, but at Glasgow considerable friction has 
been caused by them. Returning to the dinner, 
the most unanimous decision was the acquittal of 
the telephone young lady from the charge brought 
against her of being less efficient than a man would 
be. On most other points speakers agreed to differ, 
but all agreed as to the need of more trunk wires 
throughout the kingdom. The cry for cheaper 
telephones in London was shown to be subservient 
to good service, as the subscribers to the model and 
private telephone station at the Stock Exchange 
readily pay higher rates than is charged on the 
larger exchanges. We believe that lower rates are 
possible with efficient service, but shall strongly 
Oppose any attempt to keep down the first cost by 
using cheap instruments and a single-wire system. 
With the extensions of electric tramways and light 
railways, such a practice cannot be too strongly 
condemned. 


FORTHCOMING EVENTS. 


Fripay, Jan. 19. 

North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.30 p.m., at Newcastle. Presentation of awards for the 
fifteenth session; Mr. F. W. Jennings’s reply to discussion on 
his „popor on The Working Stress of Materials used in 
Bri Locomotive Construction ” ; discussion on Mr. C. H. 
Innes’s pa on Screw Fans”; and paper on Receiver 
Drop in Multiple- Expansion Engines,” by Prof. R. L, 
Weighton, M.A. 

Monpay, JAN. 22. 

Society of Arts. — At 8 p. m., Cantor lecture, The Nature and 
Yield of Metalliferous Deposits,” by Mr. Bennetd H. Brough. 

Tuxspay, JAN. 23. 

Institution of Civil s.—Abt 8 p.m., ordi meeting. 
Paper on Swingbridges over the River eaver ab 
Northwich,” by Mr. J. A. Saner, M. I. C. E. 

THURSDAY, JAN. 25. 

Institutien of Electrical Engineers.—Abt 8 p.m., further dis- 
cussion of Report on Institution's Visit to Switzerland ” ; 
and, time rene: a paper on ‘‘ An Electrolytic Centrifugal 
Process for the Production of Copper Tubes,” by Mr. Sherard 
Cowper-Coles. 

FRIDAY, JAN. 26.. 


Institution of Civil Engineers.—At 8 p.m., studente’ meeting. 
Paper on The Simplon Tunnel, by Mr. C. B. Fox. 
Royal Institution.—Ab 9 p.m., lecture on Motive Power 
High Spoed Navigation—Steam-Turbines,” by the Hon. C. H. 
arsons. 


Institution of Mechanical Engineers.—At 8 p.m., annual 
meeting. Paper on Water-Meters of tho Present Day,” by 
Mr, W. Schonheyder. 

Physical Scciety.—Ab 5 p.m., rs on Some Developments 
in the use of Price’s Guard’ Wire in Insulation Teste,” by 
Prof. Ayrton and Mr. Mather ; ‘‘ Reflection and Transmission 
of Electric Waves along Wiree,” by Dr. E. Barton and Mr. 
L. Lownds ; and ‘‘ The Frequency of the Transverse Vibra- 
tions of a Stretched Indiarubber Cord,” by Mr. T. J. Barker. 

Electro - Harmonie Society. — At the Café Monico, Smoking 
Concert. 

SATURDAY, JAN. 27. 
‘Glasgow and West of Scotiand Technical College Scientific 
Ab 7.30 p.m., ad Glasgow, paper on Dynamo 
Testing and the Care of Dynamos,” by Mr. N. C. Woodfin, 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

nestion has ap We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

237. Give the result of actual tests showing the relative fusing 
currents of copper and tin wire in air and in insulating oil. 

238. How would you proceed to work out the area of the 
cables for a three-phase traction plant, say, for a line 
14 miles long, power-house Srail situated, and a sub- 
station with rotary transformers two miles from each 
terminus. Provide for a four minutes’ headway of eight-ton 
cars on average gradients of 1 in 50.—Maener. 

ANSWERS. 

Question No. 231.—State the causes of injectors refusing to work 
properly, and the points to be considered in selecting the 
proper size. 

Best Answer to No. 231 (awarded 10s.).—In replying to 
this question it will be better to take the latter portion first— 
viz., the points to be considered in selecting an injector and 
185 of a suitable size. Having settled this point, we 
will deal with their erection and connection, and finally 
discuss probable causes. of failure and how these may be 
avoided. 

Size of an Injector and Fittings.—The injectors must be 
of such a size as to ensure the requisite quantity of water 
being delivered to the boilers under any unfavourable con- 
ditions, and therefore must not be selected indiscriminately 
from a maker’s price-list as delivering so many gallons per 
hour at such and such a steam pressure, but due considera- 
tion must be -Hibs to any unfavourable circumstances under 
which this delivery has to be maintained. For instance, in 
one case the water supply may be obtained from a tank 
situated at some considerable height above the injectors, 
whereas in another case the feed may have to be lifted from 
a depth some feet below the injectors. It is quite clear that 
a size whicb would answer admirably in the first case would 
pive, to say the least, but indifferent results in the second. 

e effect that having to lift as well as deliver the water 
has upon the delivery of an injector, may be seen from 
the following figures. An injector delivering a certain 
number of gallons per hour when working non-lifting, or 
with only a very small lift, would have ite delivery 
reduced about as follows: fora lift of 6ft., 10 per cent. 
reduction; for a lift of 12ft., 25 per cent. reduction ; for 
a lift of 18ft., 55 per cent. reduction. Warm feed will 
considerably reduce the delivery of an injector, as will 
also the use of wet steam. It is thus evident that the 
condition under which an injector is working will affect 
to a great extent ite ultimate delivery, and in increasing 
ite size to provide for unfavourable conditions, the size 
of fittings and pipes must also be increased and care 
taken to make the latter as short and direct as possible. 

Having settled upon the size of fittings, the number 
required is the next item. The valves for operating the 
injector are usually self-contained with it, and sometimes, 
as in the case of the Sirius injector, only one handle is 
used, which not only turns on steam and water, but also 
regulates the supply for any pressure. It is advisable to 
have stop valves in the steam and water supply pipes. 
These are essential when several injectors are working 
from common steam or water pipes. A back-pressure valve 
must be placed on the boiler side of the injector, and a 
stop valve is also desirable in case of failure of Las sig 
sure valve or removal of injector. When working lifting 
a foot valve should be employed, as the injector will not 


i then have to lift its water every time it starte, as the 
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suction pipe will always be full. A strainer should be 
placed at the end of the suction pipe when the water is at 
all gritty. These are the fittings generally required, but 
some of these may be dispensed with or others required as 
special circumatances demand. 

Erection —Perhaps the most important point is to select 
thesourceof steam supply. This should always betaken direct 
from the boiler, for, as stated above, wet steam has a most 
prejudicial effect on the work of an injector. The con- 
necting pipes must be as short and direct as ible, 
so that the steam may reach the injector at full boiler 
pressure. All valves, pipes, etc., should be carefully 
examined to see that they are clear from obstruc- 
tions, and they should be blown through with steam 
to remove all grit, scale, etc., before being finally con- 
nected up. All joints must be absolutely airtight, and 
care must be taken in the use of red lead, as if used too 
generously it is liable to protrude in the inside of the pipe, 
there causing an obstruction. Care should also be taken to 
zee that washers, etc., do not overlap the passages. The 
suction pipes, as with the steam-pipes, should be as free 
from bends and sharp elbows as circumstance will permit. 
The overflow pipe should be short, so as to allow the over- 
flow to escape freely, although this is not necessary, except- 
ing in the case of high lifts or wet steam. Fig. 1 is a 
suggestion for connecting up an injector. Of course, these 
connections must not always be made in the manner shown, 


l SUPPLY FROM 
TSS (A) 
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t 
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Fre. 1. 


the sketch being merely intended as a rough diagram illus- 
trating the necessary valves, etc. In the sketch D is a 
distance piece, which may be placed under the safety valve 
at front end of boiler or other convenient position, thus 
ensuring a dry steam supply. S is the steam-pipe ; W, the 
water-supply pipe, which may be connected, as shown, to 
& common pipe supplied from an overhead tank, or as 
Wa, algo supplied from an overhead tank, or as WB, when 
lifting from a tank underground. O is the overflow pipe, 
which may be connected as shown, or taken straight down 
into the pipe, trench, diain, or other position. The advantage 
of using a short pipe and a funnel as shown is that not only 
is there a free escape for the overflow, but the boiler atten- 
dant is able to see when any overflow is taking place. BP 
is a back-pressure valve; V, V., C V are steam, water, and 
boiler check valve. 

Causes of Fatlure.—(1) The injector may refuse to work 
when first connected up, when the reason may be that it 
has been wrongly connected up, or there is some obstruc- 
tion in the pipes, or it is not of sufficient size for the work 
it has to do; (2) the injectors may stop after working 

e time—one most probable cause, especially if the 
injector has been working any length of time, is the 
Accumulation of sediment on the cones. Should this be 
the case, on no account must the sediment be removed by 
means of emery or a file,as considerable damage may be done 
to the cones in this way. The sediment should be first of 
all softened (a solution of muriatic acid will accomplish 
this) and then removed by a piece of wood. Another 
cause of failure is due to particles contained in the feed 
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water getting into the suction pipes, and possibly into the 
injector itself. As stated above, when there is any sign of 
this a strainer should be used in the tank. The strainer 
itself sometimes gets stopped up; it may be cleaned out 
by sending steam through the suction pipe. A leak will 
sometimes cause trouble; this can be detected by closing 
the suction and overflow pipes and turning on steam. 
The foregoing, which are the principal causes of failure, 
apply equally well to exhaust as well as live-steam 
injectors. —F. 

Answer to No. 231 (awarded 68.).—Of the various faults 
which occur in injectors, some are common to all types, 
whilst others are peculiar to the paa class of apparatus 
used. The faults to which all injectors are liable are: 
pitting and choking of nozzles, due to bad water ; stoppage 
of cones, through ge of scale or grit along with 
the water or steam; throttling of steam, due to badly 
arranged pipe connections or insufficient opening of valves ; 
steam supplied to the injector too wet; or temperature of 
feed water too high. Closing the delivery and water 
valves, and opening steam and overflow valves, thus 
blowing steam through the apparatus, will usually get rid 
of any obstruction in the cones or passages of the injector. 


© STARTING 


\LEVER A 
“| 


: | 
OVERFLOW 


If the feed water is too hot, the steam-jet will not be con- 
densed, and steam will blow through the overflow, the 
injector knocking off. 

Lifting Injectors —Lifting injectors —that is, injectors 
which bave to suck the feed water—will refuse to start if 
the steam and check valves are not tight, as the continual 
leakage of steam so heats up the apparatus that when 
steam is turned on the jet cannot create the necessary 
vacuum to lift the water. If the injector should knock off 
at any time, steam will blow down the suction pipe and 
heat up the water lying there. Provision should, therefore, 
be made for discharging such water, or this may be another 
cause for the apparatus refusing to start. 

Automatic Restarting Injeciors.— These will occasionally 
knock off if the flap valve (if they are of the flap nozzle 
type) should stick. 

Double Tube Injectors.—These apparatus are virtually two 
separate injectors in series, with the nozzles, cones, and 
valves placed for convenience in one body, as shown in the 
diagrammatic sketch. This type of apparatus is made 
both lifting and non-lifting. The non-lifting type is 
simpler, as the steam-valves, a and ô (see sketch), are not 
required. The lifting type is liable to all the before- 
mentioned troubles, and the steam-valves and overflow 
valve, o, which are all simultaneously controlled by the 
starting lever, may not meve in their proper sequence ; 
but this is a question of adjustment only which depends 
on the make of injector. When the apparatus is once 
properly at work, the overflow is permanently closed, and 
no air passes from this to the boiler, a point of some 
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importance, as injectors with open overflows have been 
known to pass such quantities of air along to the boiler as 
to vitiate the vacuum on a condensing engine worked off 
that particular boiler. 

Exhaust Steam Injeciors.— These have no special faults 
except where a supplementary live-steam injector is used, 
where the introduction of moving parts renders them 
liable to troubles of the nature of those previously 
described. 

As regards the second part of the question, the selection 
of size is an easy matter, as if the boiler evaporation is 
known, or can be calculated, reference to any maker's list 
will indicate the size to take, Most makers recommend 
the adoption of injectors of such capacity as to leave ample 
margin, to the extent of one and a-half to twice the maximum 
evaporation of the boiler. In deciding on the size, the 
question of type is of some importance, and this depends 
on the working conditions. The chief points are: required 
capacity of apparatus ; working steam pressure ; tempera- 
ture of feed water; height of suction, if any. the 
temperature of the feed water is high—say, 150deg. F.— 
the water must enter the ap tus with a slight head, and 
a double-cone injector should be used. With a temperature 
of from 130deg. to 140deg. F., an injector of this class will, 
with a suction of 6ft., work satisfactorily. If the height 
of suction is greater than 6ft. the temperature must be 
proportionately lower, and a good injector will suck up to 
24ft., but the water must then be cold. For locomotive 
or traction engine work an automatic restarting injector 
should be b as if the action of this apparatus is 
stopped through jolting it immediately starts again, whereas 
a non-automatic injector would require manipulation to 
restart.— H. H. H. 

Answer to No. 231 (awarded 5s.).—Injectors may be 
divided into two classes—those that work by live steam, 
and those that work with exhaust steam. Live-steam 
injectors are of two types—viz., (1) adjusting injectors, 
in which the cones themselves can be regulated ; and (2) 
non- adjusting injectors, in which the cones are fixed, and 
the regulation done by external cocks. There is also a 
self-acting injector which lifts its feed water from depths 
varying from 4ft. to 18ft. according to the steam pressure 
and temperature of the water; this class of injector is 
sometimes termed automatic—they are also made auto- 
matic on the lines of the original Giffard type. This last 
type of injector will only lift their feed if specially made 
to do so, and are generally found to be provided with a 
steam spindle. Exhaust injectors may be used in the 
place of the feed heater, but great care must be exercised 
to prevent any oil or greasy matter from the engine 
cylinders being carried into the boiler. If the back 
pressure of the exhaust is greater than the atmosphere— 
such as in express locomotive work—an oil separator is 
necessary between the exhaust pipe and the injector, but 
if the back pressure is not greater than the atmosphere 
the separator is not necessary. In fixing injectors, it is 

imperative that the different Pipes shall not be less in 
diameter than that specified by the makers, and easy 
bends should be use whenever possible. The steam 
should be as dry as possible to give the best results, 
and if the steam-pipe is long, it should be protected 
against radiation. 

Great care should be given to ensure that the cocks and 
valves are tight, as leakage into the injector is sure to 
cause a deposit of sediment in the cones, which very quickly 
chokes up the channels. This is hastened by a steam 
leakage, as the heat from the steam evaporates the water, 
and the deposition of sediment goes on at a much more 
rapid rate. A few weeks of leakage will often completely 
choke up the cones. Another important point to be con- 
sidered is the overflow channel, which should be periodically 
examined and cleaned out if necessary. Should these 
channels become choked, as they are liable to do with bad 
water, the injector will not start. The delivery pipe some- 
times gets choked up with incrustation when the feed 
waters are impregnated with salts of lime and magnesia, as 
boiler feed waters frequently are. Injectors are often 
returned to the makers when the only fault is that the 
delivery pipe requires cleaning. When the feed waters 
are very sedimentary, it ia desirable to have injectors 


fitted with nozzles that can be easily removed for facility 
in cleaning. The cones should be taken off periodically— 
internally—but on no account should the metal be removed 
or the cones filed or dented in any way. A good plan is 
to soak the nozzles in a solution of one part of muriatio 
acid to ten parts of water. 7 

If the injector has to lift its water supply, care should be 
taken to make all joints abcde airtight. Inattention to 
this is a frequent source of trouble, as the leakage of air 
destroys the vacuum, and interferes a great deal with the 
lifting powers of the injector. All injectors work best and 
give their highest efficiencies when supplied with cold 
water, though the best injectors will take their feed water 
up to 150deg. F., according to the steam pressure. Ordinary 
or non-automatic injectors cease to work if the water supply 
be momentarily interrupted or broken, in which case the 
steam and water supply require to be shut off and the 
injector readjusted by hand. In the automatic type no 
readjustment is necessary, as they commence working with 
full steam on; they therefore require less attention than 
the ordinary injector. 

In selecting a size for an injector it is always desirable 
to have it large enough ; it is better to have it too large 
than too small, as occasions occur when it is required to 
fill a boiler up quickly. Relatively a large injector does not 
require more steam than a small one; in other words, 
it is as economical at a lower rate of discharge as a small 
injector. If a large variation in the quantity of feed is 
desired, an adjusting injector should be employed ; non- 
adjusting injectors can only be relied to give the delivery 
quoted at the particular ateam pressure for which they are 
made. All injectors fixed to lift their feed give a less 
delivery according to the height of the lift; a slight lift, 
such as 3ft., makes very little difference, but with higher 
lifts the reduction is as follows: a lift of 6ft. reduces the 
delivery about 10 per cent.; a lift of 12ft. reduces the 


delivery about 25 per cent.; a lift of 18ft. reduces the 


delivery about 35 per cent. 

It is good policy to fit up two injectors, as the range of 
any injector is small compared to that of a feed pump, the 
object being to use one of them only during light and 
steady work, and both when filling up quickly. This 
arrangement also provides a stand-by. ith pressure 
below 25lb. there should be no lift, and at low pressures 
the pipes—steam especially—should be short and free from 
bends, and of full area throughout. It is well in such cases 
to describe when ordering. If it is desired to work the 
injector with exhaust steam from an engine, in order to get 
the size required first find the quantity of exhaust steam 
given off by the engine in cubic feet per minute. This is 
obtained by multiplying the area of the piston in square 
feet by the piston speed in feet per minute; next refer to 
the table of quantities of steam required by exhaust 
injectors—given in text-book—find the size of injector 
that requires not more than three quarters of the steam 
given. This will be the largest size cf injector that should 
be worked by the engine in question. The quantities 
given in the text-book tables giving the maximum delivery 
in gallona per hour are only calculated to give that quan- 
tity when not lifting; when lifting, correction must be 
made according to the height of the lift. After the 
required number of gallons per hour delivered by the 
injector has been found, refer to the tables, and under the 
column of the steam pressure you require find the nearest 
number of gallons to that in question, opposite to which is 
marked the size of injector and fittings —J. H. J. 


Question No. 252.—In a shop where drum armatures (with 
bars and end connections) are often brought in for overhaul 
and repair—maybe rewinding—what is the best method, 
or methods, for localising defects, particularly that of short- 
circuited coils or of wrong connecting, before opening up ? 

Best Answer to No. 232 (awarded 10s.).—Commenci 
with the faults of most likely occurrence, we should subject 

such an armature to the following tests: test for (1) 

insulation breakdown ; (2) short-circuit ; (3) loose or badly- 

connected jointe (especial attention should be paid to this 
when armatures have butterfly type end connections) ; 

(4) broken circuit; (5) cross couplings ; (6) unequal con- 

ductivity of copper. Passing on to the question of how 

to carry out these tests ;—(1) Insulation breakdown: with 
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double the running volts of armature, either direct or | when leads are shifted the resulte will be different, thus 


alternating, test first from commutator to spindle, then 
from each armature band to commutator; 2, 3, 4, 5, and 6 
can be dealt with together. Pass a direct current through 
the armature under test from side to side (as shown in 
Fig. 1) with variable resistance in series, measure dro 
across adjacent (if single-circuit winding) segments with 
a high-resistance low-reading galvanometer. The necessary 
current through armature isdependent on the sensitiveness of 
galvanometer and resistance of armature ; if a Weston milli- 


Fie. 1. 
voltmeter is used, a very few amperes will suffice to give a 


good deflection. The drop across the adjacent segments 
will give all information required about faults (2), (3), (4). 
If majority of coils give a deflection of, say, six or seven 
divisions on scale of galvanometer, while one or two others 
show none, or one or two, these coils, by reason of their 
having no appreciable drop, have no appreciable resistance, 
which means they are short-circuited. If, on the other 
hand, certain coils give mach higher deflections than others, 
it points to loosely-connected end connections, or badly- 
sweated joints. There is another fault which should be 
mentioned here, however, which causes trouble in large 
armatures where stranded or made-up conductors are used. 
These bara sometimes vary in their relative resistances, and 
when being tested by the method under discussion show a 
variation in galvanometer deflection of perhaps only 1 or 
2 per cent. This is often put down to bad sweating, which is 
not the case; so in a large armature of this type, when 
a fault of this kind is found it is advisable to attach the 
galvanometer leads to a pair of sharp-pointed awls, which 
can be pressed through the insulation of the bars at each 
end without doing any damage, while the relative drop 
across each bar can thus be taken independent of end 
connections. 

In the case of a broken circuit the current will pass 
round one side of the armature, but not the other; also, if 
by miechance the coil with bruken circuit was attached to 
the segments first bridged by galvanometer, the full volts 
of the circuit would be put across instrument, and if the 

recaution of having a light fuse attached to galvanometer 
bad not been taken the instrument would probably have 
been damaged. Wrong couplings in certain cases can be 


Fie. 2 


found by this method. Such a case is shown in Fig. 2, which 
gives the coupling of a drum armature spread out flat—with 
wrong coupling up shown by dotted lines. It is not possible 
to deal here with all the effects (which may show them- 
selves on the galvanometer) due to wrong connections, 
especially in a drum armature. In Fig. 2 current enters 
at 2 and leaves at 6 (commutator segments). The 
resulte of wrong connections as shown can best be observed 
by noticing the deflections that would be given across 
various segments of the commutator. Notice, also, that 


making it difficult for operator to spot the points of wrong 
connection. When the fault consiste of a simple cross 


coupling, as shown in Fig. 3, it cannot be located by this 
method, and a bottle of giyoerine and iron filings must be 
resorted to, which, if laid along each conductor while 
carrying current, will show the direction of flow. 

ith regard to double-circuit armatures and patent 
windings, the potential drop method described is usually 
the best for fault location. In the case of a el 
winding, where the insulation between the two has broken 
down in one or more places, the results on the galvano- 
meter readings are many and varied. The above gives the 
general lines on which the tests are carried out, however, 
and the rest must be left to the operator. Finally, one 
point ought to be mentioned about the galvanometer. 
This should be of a very high resistance, so that the ratio 
of the contact resistance (necessarily variable) to the whole 
should be small; othcrwise the accuracy of the readings 
will be greatly redueed. 

Passing on now to the last item, sometimes an armature 
is sent in for repairs, and there is no field in which it can 
be ran before sending it out again. In such a case it is 

ible that this armature may pass the galvanometer test, 
ut break down the first time it is run owing to insufficient 
insulation between conductors. This difficulty is easily 
overcome by the following method: Pass a low-tension 
alternating current through the armature with variable 
resistance in series. The armature will act as a sort of 
choking coil, and if a suitable current is put through, and 
it is not designed for a machine of excessively high speed, 
it can be made to choke back the terminal pressure for 
which it is designed, which is equivalent to running it in 
its own field, for if its insulation breaks down from the 
pressure induced in it a short will occur, which will 
warm up the coil or coils, which can then be marked and 
repaired.—L, M. 

Answer to No. 232 (awarded 5s.).—When an armature 
is sent to be repaired it is often accompanied by only 
the scantiest description of the fault, and the first thing 
to do is to find out exactly what is wrong. If a suitable 
field is obtainable, the best plan is to run the armature for 
a short time at no load and fully excited, and note whether 
there is any sparking, and whether any particular sections 
beat up more than the rest. Also, by making intermittent 
contact from first one and then the other brush to the 
frame, see if a serious earth existe. Failing a suitable 
field, the following test will serve the same end. Passa 
current, approximately eqnal to the full-load current, through 
the armature from one neutral point on the commutator to 
the other. Then note the deflections given on an ordinary 
galvanometer connected across every pair of adjacent com- 
mutator plates in turn. If there is no short-circuit (or partial 
short-circuit) all the deflections will be very nearly equal 
(provided the current is maintained constant during the 
test), but a short-circuited section will be at once detected 
by the greatly reduced throw obtained across it. Another 
simple method of discovering short-circuits is to pass an 
alternating current (of about the same voltage as that for 
which the armature is wound) through the winding from 
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brush to brush for a few minutes. The alternating flux 
passing through the core will very soon heat up any 
short-circuited sections sufficiently to make them noticeable 
by hand. The General Electric Company of America 
obtain the same result by means of a special laminated 
magnet excited by alternating current. The poles of the 
magnet are placed close against the arm«ture winding, at 
positions at which the magnets would occur when running 
90 its own field, and an alternating flux is passed through 
the core. 


far 


Y 


None of the above tests will disclose a “ cross-coupled ” 
section. To discover such a fault, if it existe, pass the 
full-load current (continuous) roaga the winding, as in 
the first test above ; then pass a small compass needle (or, 
better still, a glase bottle containing some iron filings held 
in suspension in glycerine) slowly round the armature 
over the conductors. The needle will point in one con- 
stant direction while passing over the conductors 
lying between one neutral point and the next, and will 
then reverse and remain reversed over all the conductors 
lying between the next two neutral pointe. Should a cross- 


coupled section exist, the needle will also reverse when | 


over that seotion, and thus serve to detect it. 

The above tests will be found explained in more detail 
in the answers to Question 188 in the Electrical Engineer 
for Aug. 18, 1899, p. 215. If an “earth” (or connection 
from the winding to the core) is found to exist, it can be 
located before opening anything up by passing a small 
continuous current from some external source from any 
point on the commutator through the fault to the core or 
spindle of the armature, and taking the deflections over 
each section with a galvanometer, as in the above first- 
mentioned test. The deflections will reverse after the 
point at which the earth occurs has been passed. (See the 


figure.) — O. 


TELEPHONE LICENSE. 


MODEL FORM. 


The following is the full text of the general form on 
which all telephone licenses to local authorities will be 


granted : 

This indenture, made the ...........sccccccccessssccscencs „ between 
the Most Noble Henry, Duke of Norfolk, Earl Marshal and 
Hereditary Marshal of England, K.G., her Majesty's Post- 
master-General (who and whose successors in the office of her 
Majesty’s Postmaster-General for the time being are intended 
to be hereinafter included in the term ‘‘the Postmaster- 
General”) on behalf of her Majesty of the one part, and 
AS E E C (who and whose successors 
or the time being are intended to be hereinafter included in 
the term the local authority ) of the other part. 

Whereas the local authority are desirous of carrying on the 
business of constructing, manufacturing, maintaining, working, 
and using within the area defined in the schedule hereto (which 
area is hereinafter referred to as the ‘licensed area ), tele- 
graphs, the transmitting and receiving instrumenta of which 
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consist of telephones, and of letting on hire such telegraphs as 
aforesaid for the purposes of such working and user as aforesaid 
(which business is hereinafter refe to as ‘‘ telephonic 
business ”). 

And whereas by reason of the provisions of the Telegraph 
Acts, 1863 to 1897, such part of the telephonic business as is 
intended to be hereby licensed cannot carried on without 
the license or sanction of the Postmaster-General : 

And whereas, at the request of the local authority, and in 
order to enable them to carry on telephonic business in manner 
hereinafter authorised, the Postmaster-General has to 
grant to the local authority the licenses, powers, and autho- 
rities hereinafter expressed and contained for the period upon 
the terms and subject to the stipulations and conditions herein- 
after appearing : 

Now this indenture witnesseth that in consideration of the 
premises and of the matters hereinafter appearing, it is hereby 
agreed and declared between and by the parties hereto and the 
local authority (as to the covenants and agreements hereinafter 
contained on their part) do hereby covenant and agree with the 
Postmaster-General and the Postmaster-General (as to the 
covenants and agreements hereinafter contained on his part) in 
exercise of all powers and authorities enabling him in this 
behalf doth hereby covenant and agree with the local authority 
in manner following—that is to say : 

1. In these presents the following words and expressions 
shall have the several meanings hereinafter assigned to them, 
unless there be something either in the subject or context 
repugnant to such construction—that is to say : 

The word telephone means and includes any telegraphio 
transmitting or receiving instrument used or intended to be 
used at any office for the purpose of transmitting or receiving 
spoken messages or communications by means of electricity. 

The expression ‘‘telephonic message” means a spoken 
message or communication transmitted by telephone. 

The word ‘‘ office” means and inoludes any building or part 
of a building or any place which is telegraphically connected or 
intended to be connected either permanently or temporarily by 
a telegraph wire or telegraph wires with some other build- 
ing, part of a building, or place (whether such buildings, 
parts of buildings, or places respectively be occupied or used 
by any person solely or jointly with any other person), and in 
which telephones are, or are intended, to be used for the 
purpose of enabling any person, to transmit from and receive 
at such building, part of a building, or place such telephonic 
messager as are hereinafter authorised. 

The word exchange means and includes any building 
telegraphically connected or intended to be so connected with 


two or more offices by telegraph wires and used, or intended to 


be used, for the purpose of enabling telephonic messages to be 


transmitted direct between such offices by means of, or with 


the aid of, such wires and by appliances placed in the exchange. 

The expression exchange subscriber” means any person 
with whom the local authority, the Postmaster-General, or any 
other person working an exchange has entered into an 
ment for the purpose of enabling such person to communicate 
: with other persons through the medium of an exchange. 

The expression exchange system means an exchange or 
group of exchanges worked by the Postmaster-General, or 
‘situate within an area within which the Postmaster-General 
' has licensed telephonic communication to be carried on by some 

other person, together with the lines connecting any such 
exchange with the offices of subscribers or call offices, or in 
.the case of a group of exchanges connecting such 
with each other. 
The expression exchange area used in connection with 
ithe National Telephone Company, Limited, means an exchange 
area as defined by an indenture dated March 25, 1896, and 
made between the Postmaster-General on behalf of her 
“Majesty of the one part, and the National Telephone Company, 
‘Limited, of the other part. 

The expression trunk wire means a telegraph wire used 
ifor telephonic communication and connecting the exchange 
(system of tho local authority with another exchange system, no 
‘part of which is within the licensed area. 

The expression trunk line means and includes a trunk wire 
and all posts, cables, tubes, or other works supporting or con- 
itaining such wire. 

The expression ‘‘call office” means an office open to the 
‘public for the purpose of the transmission therefrom of tele- 
‘phonic messages over an exchange system or over trunk lines. 
The expression establish telephonic communication” 
‘between two offices means to connect such offices with each 
ſother by telegraph wires, and the telephones connected there- 
with, in such manner that telephonic messages may be trans- 
‘mitted from one of such offices to the other, and such expres- 
ssion includes the maintenance of such communication where it 
already exists. 
` The expression on an exchange when used in relation to 
jan office, means that such office is telegraphically connected 
with such exchange for the pu of enabling telephonic 
‘messages to be transmitted direct between auch office and other 


96 


THE ELECTRICAL ENGINEER, JANUARY 19, 1900. 


offices similarlyf[oconnected with such exchange, or with any 
other exchange in the same exchange system. 

The vord plant includes works, materials, and plant. 

The word person includes the local authority and alse any 
other corporation and any joint-stock company and any other 
association or aggregate of individual persons. 

2. (1) Subject to the provisions of this indenture, the local 
authority shall during the term or period commencing on the 
. day of ............ and terminating on the ............ day 
have license and permission from the Postmaster- 
General (subject as hereinafter provided) to work and use within 
the licensed area telegraphs of which the transmitting and 
receiving instruments shall be telephones (but no other kind or 
description of telegraphs) for the purpose of enabling any person 
to transmit direct from and receive at any office to and from 
any other person at any other office telephonic m es (but 
no other description of telegrams) relating to the business or 
private affairs cf real panona respectively or one of them, and 
the local authority shall (subject to the provisions of this inden- 
ture) have license and permission to receive from all such 
persons for or in reapect of the purchase or hire or maintenance 
or working or use of the said telegraphs or any part or parts 
thereof for the purpose aforesaid or for or in respect of 
the right or permission to transmit or receive, or otherwise 
in respect of the transmission or receipt cf such telephonic 
messages as aforesaid by means of the said telegraphs, such 
sums of money or other valuable considerations as shall 
agreed upon between the local authority and the said persons 
respectively. (2) The term business used in this article 
shall not be eonstrued or held to mean or include the business 
of collecting, receiving, or delivering messages or other oom- 
munications transmitted, or intended for transmission, by tele- 
graph or any other business of a like kind. (3) All telegraphs 
saad for the transmission of telephonic messages under this 
indenture shall consist of complete metallic circuits, and shall 
be of such character and so constructed in all respects as the 
Postmaster-General may from time to time direct or approve. 
(4) The local authority may establish telephonic communication 
between an exchange of the local authority within the licensed 
area and an exchange subscriber’s office situate outside that 
area, provided that such office is, in the opinion of the Post- 
master-General, situate within a reasonable distance of the 
licensed area. (5) The local authority shall not establish any 
exchange, or, save as provided in the sub-clause immediately 
preceding, transact any other kind of telephonic business outside 
the licensed area. 

S. (1) Neither any office, whether in the occupation of the 
local authority, or of any other person, nor any such telegraphs 
as aforesaid, nor any part thereof, shall be used by the local 
authority, or by any other person either on their behalf, or by 
their permission, for the transmission or receipt of telegrams 
of any kind, except such telephonic messages as are herein- 
before expressly authorised. (2) No office, or part of any office, 
in the occupation of the local authority, either solely or jointly 
with any other person, shall be ased by the local authority, 
or any other person, or be permitted or suffered by the local 
authority to be used by any other person for the purpose of 
making any copy, transcript, memorandum, or note of any 
telephonic message, or of the contents, substance, purport, or 
effect of any such message received at such office by means of 
the said telegraphs, or any part thereof—it being the express 
intention of these presents, and of the license and permission 
hereby given that no written messages or communication, or 
any written copy, memorandum, or note of any message or 
communication, or of the contents, substance, purport, or effect 
of any message or communication transmitted to any such 
office as aforesaid by means of the said telegraphs shall be 
made or taken at, or conveyed from, any such office by any 
person whomsosver for any purpose whatsoever. (5) The local 
authority shall make due provision and take all necessary and 
proper precautions for the observance of the conditions con- 
tained in this article by each and every person who may be 
from time to time or at any time entitled or permitted to use 
any office in the occupation of the local authority or any part 
thereof, or the said telegraphs or any part thereof. (4) Nothing 
in this article contained shall prevent either the sender or 
receiver of any telephonic message from making a note or 
memorandum of the purport of such message for the purposes 
of the business or private affairs of such ander or receiver. 

4. (1) No office, whether in the occupation of the local autho- 
rity or of any other person, shall be used by the local authority 
or any other person for the collection or delivery of telegrams 
of any kind. (2) No written message or communication, or 
written copy, memorandum, or note of any message or com- 
munication, or of the contents, substance, purport, or effect of 
any message or communication transmitted to any office by 
means of the said telegraphs, shall be delivered from such office 
or any other office. (3) Subject to the provisions of this inden- 
ture no money or other valuable consideration shall, in respect 
of the transmission or receipt of any telegram by means of the 
said telegraphs or any part thereof, be or be promised to be paid 
or given to any person (other than the local authority) entitled 


or permitted to use the said telegraphs by any other person 
whomsoever. (4) The local authority shall take all necessary 
and proper precautions for the observance uf the conditions 
stated in this article, and shall, in entering into every contract 
or agreement with any person or persons in relation to the 
aforesaid business of the local authority, make due provision 
for the summary determination by the local authority of such 
contract or agreement on breach of any of such conditions by 
any such person or persons. 

5. Where the oha for the establishment of telephonic 
communication with the office of any exchange subscriber are 
made with reference to the number of messages transmitted, 
such subscriber may (notwithstanding anything contained in this 
indenture) allow the telephones supplied to him to be used by 
any other person, and may charge for the use of such telephones. 

6. In case any person or persons with whom the local autho- 
rity may make any contract or ment in relation to tele- 

honic 1 or who may be for the time being permitted 

y the local authority to use at any office the said telegraphs or 
any part thereof for the purposes hereinbefore authorised, shall 
at any time during the continuance of these presents use any 
office or the said telegraphs or any part thereof respectively for 
any purpose or by any means or in any manner other than 
as hereinbefore expressly authorised and acoording to the 
conditions hereinbefore declared, the following provisions 
shall apply : (1) the local authority shall forthwith deter- 
mine any such contract or agreement with or withdraw 
such permission from any and every such person so 
using such office or the said telegraphs or any part thereof; 
(2) if such office belong to or be occupied by such person either 
solely or jointly with any other person or persons, the local 
authority shall forthwith disconnect such office from any other 
office which ia or may be telegraphically connected therewith by 
means of their aforesaid telegraphs ; (3) the local authority shall 
give notice forthwith to the Postmaster-General of such deter- 
mination of contract or agreement or withdrawal of permission 
as the case may be, together with full iculars of the reasons 
for the same; and (4) the local authority shall not without 
the special license and authority of the Postmaster-General 
re-establish telephonic communication between such office and 
any other office or enter into any other contract or agreement 
with such person in relation to telephonic business or permit 
him to use the said telegraphs at any other office. 

7. (1) The local authority shall not at any time use or permit 
or suffer to be used for any of the purposes of these presents 
or any of the licenses, powers, or authorities hereby granted 
any telegraph of the kind or description hereby licensed, or any 

rt of any such telegraph (a) which has been supplied to, or 

come into the possession of any person otherwise than by 
purchase, hire, or loan from the local authority; or (b) in 
respect of which, or of the purchase, or hire, or maintenance, 
or working, or user, or right of user of, or permission to use, 
which any money or other valuable consideration has been 
given or agreed to be given to the local authority before such 
telegraph or part of such telegraph as aforesaid was telegraphi- 
cally connected with the aforesaid telegraphs of the local 
authority, or has been given or agreed to bé given to any 
person other than the local authority either before or after the 
execution of these presents, unless and until the local authority 
shall have given notice in writing to the Postmaster-General of 
their desire to use such tel or part of such telegraph as 
aforesaid three clear days at least before the user thereof. (2) 
Until such notice has been given, no such telegraph or part 
of such telegraph shall be deemed to be within the license and 
permission granted by these pee and from and after the 
expiration of such notice the local authority may work and use 
such telegraph or part of such telegraph as aforesaid in the 
same manner as any other telegraph or part of any telegraph 
hereby licensed, subject on the part of the local authority to 
the payment of the royalty hereinafter mentioned in respect 
thereof, and to the observance and performance of the several 
covenants and conditions herein contained affecting the same. 

8. (1) Unless unable (after exercising all powers in that behalf 
vested in them) to execute and maintain the nece works in 
that behalf, the local authority shall at any time and from time to 
time at the request of the Postmaster-General and at the cost 
and expense of the local authority establish telephonio com- 
munication between any exchange of the local authority and 
any post office (situate within a radius of one mile from such 
exchange) which the Postmaster-General may from time to time 
specify in that behalf (which post office is hereinafter referred 
to as a ‘‘ prescribed post office) and shall maintain such com- 
munication until otherwise requested bythe Postmaster-General. 
(2) The number of telegraph wires and of telephones necessary 
to establish telephonic communication under the preceding sub- 
clause of this article shall be such and telephonic communica- 
tion shall be established in such manner as the Postmaster- 
General may from time to time prescribe. (3) The Postmaster- 
General may at any prescribed post office establish a call office 
on any exchange of the local authority, provided that the use 
of such call office for communications to subscribers to the 
exchange of the local authority shall be subject to such charges 
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as are for the time being made at other call offices of the local 
authority. 

9. (1) Where and so long as telephonic communication is 
established between an exchange and a prescribed post office 
the Postmaster-General and the local authority shall respectiv 
do all such acts and things as may be necessary to enable tele- 
phonic messages to be transmitted—(a) between any two offices 
on such exchange; and (b) by means of the trunk wires of the 
-Postmaster-General between any office on such exchange and 
any office on any other exchange system (whether belonging to 
the Postmaster-General, to the local authority, or to any other 
licensee of the Postmaster-General). (2) Where and so long 
as telephonic communication is established between an exchange 
and a preseribed post office, the Postmaster-General will receive 
a telephonic message from any office on such exchange: (i.) at 
the prescribed office for any of the following purposes— 
that is to say (a) for transmission over the postal telegraphs 
and delivery as a ; or (b) for delivery as an express 
letter ; or (c) for conveyance and delivery as an ordinary letter ; 


and (ii.) at any post office with which the prescribed post office 


is telephonically connected for delivery as an express letter. 
And the losal authority and the Postmaster-General will 
‘respectively do all such acta and things as may be neoces- 
sary to enable such telephonic es to be received at 
aueh post offices as aforesaid, and to so transmitted, con- 
veyed, and delivered as aforesaid. (3) Where and so long as 
telephonic communication is established between an exchange 
and a prescribed post office, the Postmaster-General will receive 
at ‘such post offioe any message from an exchange subscriber 
calling for the service of a Post Office express messenger, and 
the'loeal authority and the Postmaster-General will respectively 
do all such acts and things as may be necessary to enable such 
messages to be eswe and to comply with such requests 
respectively. (4) Where and so long as telephonic communica- 
tien is established between an exchange and a i post 
office, the local authority shall, if and when required by the 
Postmaster-General, and om such conditions as may from time 
to time be prescribed by him, do all such acts and things as 
may be necessary to enable telegrams received at the prescribed 
post office over the postal telegraphs, and addressed to an 
exchange subscriber to be telephonically transmitted (in lieu 
of delivery by messenger) through the medium of the exchange 
to the office of such subscriber provided such subsoriber desire 
such transmission, but the Postmaster-General shall not be 
bound to transmit any such telegrams in manner aforesaid. 

10. The transmission of all telephonic messages over trunk 
wires or exc systems of the Postmaster-General, or over 
any other postal telegraphs, the receipt of telephonic messages 
at post offices in accordance with the provisions of this indenture 
for the pu therein specified, the transmission and delivery 
of telephonic m (whether as telegrams or as letters) and 
the supply of Post Office express m in compliance with 
telephonic messages in that behalf, ll be subject in all 
respects, both as to charges and otherwise, to the regulations 

by the Postmaater-General with the oonsent of the 
Treasury and in force for the time being in res to the 
several matters aforesaid, and in such other rules and conditions 
not inconsistent with such regulations as the Poetmaster-General 
may from time to time prescribe. 

11. The prices to be charged by the local authority for the 
services hereinafter in this article mentioned shall not exceed 
the maximum sums or fall below the minimum sums hereinafter 
mentioned with respect to such services respectively (that is 


to : 
7 Maximum Minimum 
charge. charge. 


SERVICE. 


For the establishment of telephonic com- 


munication between any ex and 
the office of any exchange subsori oes 
For the transmission of messages of the 


subsoriber to office on an exchange 
in the scehange” system of the local 


authority— 
For the firse messages a 
For every subeequent message 


For the transmission of a message from a 

w 1 any ee office = = 

exchange © ex system 2 

local N 5 S A 
Provided always that the local authority may with the consent 
in writing of the Postmaster-General charge other prices than 
those specified in this article. 

12. If the local authority at any time under the powers 
conferred by the Telegraph Act, 1899, and the order of the 
Postmaster-General made thereunder with the approval of the 
Treasury, and dated Sept. 26, 1809, requests the National 
Telephone Company, Limited, to afford facilities for the trans- 
mission of messages between persons using the system of the 
local authority and persons using the syatem of the company in 
the licensed area, or between using the system of the 
local authority and persons using the system of the company in 
the whole of the company’s area, of which the licensed 
area is part (as the case may be), then (a) the local authority 
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‘shall afford similar facilities for such transmission ; and (b) the 
local authority may make such terminal charges where the 
3 originates on an exchange of the company as aro pre- 
scribed by the aforesaid order of the Postmaster-General, but 
shall not make any higher charges. | 

13. In case the Postmaster-General should hereafter establish 
an exchange system within any part of the licensed area, and 
the Postmaster-General should request the local authority to 
afford facilities for the transmission of messages between persons 
using the system of the local 1 and persons using the 
system uf the Postmaster- General, the local authority shall 
afford such facilities on such terms and conditions as may in 
case of difference be settled by arbitration. 

14. (1) Where a telephonic message is transmitted over the 
trunk wires of the Postmaster-General between an office on an 
exchange of the local authority and an office on an exchange of 
the National Telephone Company, Limited, such message shall 
be subject to the following charges (hereinafter called terminal 
charges’ ), in addition to the Postmaster-General’s charge for 
the use of trunk wires—viz.: (a) where the m e 
originates on the exchange of the local authority to suc 


ame ¢ any) as the company may from time to time fix ; 


and (b) where the message originates on the exchange of the 
oompany to such charges (if any) as the local authority may 
from time to time fix : ided that the charges fixed by the 
local authority shall in no case exceed the following charges— 
that is to say: where the Postmaster-General’s charge for the 
use of a trunk wire does not exceed 1s. 6d.,achargeof 5d.; where the 
Postmaster-General’s charge for the use of a trunk wire exceeds 
ls. 6d., but does not exceed ðs., a cha of 4d.; where the 
Postmaster-General’s charge for the use of a trunk wire exceeds 
3e., a charge of 6d. And provided that if at any time the 
National Telephone Company, Limited, abstain from makin 
terminal charges on messages originating on the exchanges o 
the local authority, the loeal authority shall so long as such 
abstention continues make no terminal charges on m e8 
originating on the exchanges of the company. (2) Where a 
telephonic message is transmitted over the trunk wires of the 
Postmaster-General between an office on an exchange of the 
local authority and an office on an exchange of the Postmaster- 
General, no terminal ch shall be made by the local autho- 
rity or by the Postmaster-General in respect of such transmission. 
(5) Where a telephonic message is transmitted over the trunk 
wires of the Postmaster-General between an office on an 
exchange of the local authority and an office on an exchange of 
some licensee of the Postmaster-General other than the 
authority or the National Telephone Company, Limited, no 
terminal charge shall be made by the local authority in respect 
of such transmiasion. 

15. (1) Where, in 1 telephonic communication 
between an exc e of the authority and a prescribed 
post office, the l authority have erected any wires upon or 
supplied any wires or apparatus for use within such post office, 
all such wires and apparatus shall be under the sole care and 
management of the Postmaster-General, but the local authori 
shall reimburse the Postmaster-General the expense of all suc 
repairs of such wires and apparatus as he in his discretion may 
think from time to time, and the local authority shall 
at the request of the Postmaster-General from time to time renew 
such apparatus. (2) The Postmaster-General shall make no 

to the local authority for working the wires and apparatus 
of local authority placed in prescribed post offices for the 
parpose of establishing telephonic communication with exchanges 
of local authority. 

16. (1) Exoept where such sums as hereinafter mentioned are 
in the instance paid at a prescribed post office, the local 
authority shall pay to the Postmaster-General all sums due 
to him in respect of telephonic messages transmitted through 
an exchange belonging to the local authority to a office 
and thence transmitted, conveyed, or delivered as te ms or 
letters and in respect of the use of the Postmaster-Creneral’s 
trunk lines, and of communications with any subscriber on an 
exchange of the Postmaster-General, and of the services of Post 
Office express messengers rendered in pursuance of any such 
— and shall also pay to the Postmaster-Genoral all 
sums due to any licensee of the Postmaster-General other than 
the local authority in respect of telephonic messages trans- 
mitted from an office on an exchange belonging to the local 
authority. (2) The Postmaster-General shall oollect and 
account to the focal authority for all charges payable at any call 
office established at a prescribed post office so far as sueh 
charges relate to communications with subscribers to the 
exchange of the local authority, and the Postmaster-General 
shall also collect and account to the local authority for all sums 
payable by aay subscriber on an exchange of the Postmaster- 

eneral, or by any licensee of the Postmaster-General other 
than the local authority, in respect of telephonic messages 
transmitted from an office on an exchange of the Postmaster- 
General, er of such licensee to an office on an exchange 
of the local authority, but the Postmaster-General sh 
not be ible for such charges or sums as 
aforesaid which he is unable to collect. (3) The Postmaster- 
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General shall allow to the local authority and the local 
authority shall allow to the Postmaster-General (as the case 
may be) a commission of 5 per cent. upon all sums paid by the 
local authority to the Postmaster-General or collected by the 
Postmaster-General on behalf of the local authority respeo- 
tively as provided by this article. (4) Any such sum of 5 per 
cent. may be deducted either by the Postmaster-General or by 
the local authority from any sums payable to the local authority 
or to the Postmaster-General as the case may be. (5) In 
reckoning the commission payable to the local authority every 
telephonic message transmitted as a foreign telegram shall be 
reckoned as though it were an inland te m not exceeding 
12 words in length, and the sum upon which commission is 
allowed to the local authority in the case of a telephonic 
message transmitted to any place abroad shall be the sum to 
which the Postmaster-General is entitled in respect of such 
message in account with any foreign government. (6) All 
accounts between the Postmaster-General and the local autho- 


at the expiration of the first calendar month after the. 
OGY kr and shall include the whole period which 
has ela from that day until the end of such month. 


resents, the 
the follow- 
ing moneys, hereinafter called royalties (that is to say): (1) 
The local authority shall pay to the Postmaster-General a 
royalty equal to 10 per cent. of the gross amount of every sum 
of money paid or payable by any paon to or on behalf of the 
local authority for or in respect of any telegraph of the kind or 
description hereby licensed, or for or in respect of any office 
ornp by the local authority or otherwise in respect of tele- 
graphic messages transmitted by means of any such telegraph 
or otherwise howsoever in relation to any such telegraph, 
and whether such sum of money be a gross sum or be payable 
riodically or by instalments, and every such royalty shall 
bocama due so soon as the sum of money in respect of which 
it is payable or by the amount of which it is lated shall 
be paid or shall by virtue of any express or implied contract 
or otherwise be payable whichever event shall first happen. 
(2) (a) In case any person should give to or confer upon the 
local authority any valuable consideration or benefit (not being 
money, or a contract solely for the a, of money) for or 
in respect of any such telegraph, or for or in respect of any 
office occupied by the local authority, either solely or jointly, 
or otherwise in respect of telegraphic messages transmitted or 
received by means of any such telegraph, or otherwise how- 
soever in relation to any such telegraph, the local authority 
shall pay to the Postmaster-General a royalty equal to 10 per 
cent. of the value in money of such consideration or benefit ; 
(b) for the purpose of estimating the amount of such last- 
mentioned royalty, the value in money of such consideration 
or benefit shall be determined by the certificate of such officer 
of the Post Office as the Postmaster-General shall appoint 
for that purpose, or in case of dispute by arbitration, 
as hereinafter provided ; (c) such royalty shall be payable 
and paid at such time or times, and by such instal- 
ments, and generally in such manner as the Postmaster- 
General shall appoint, and shall be payable, in addition to 
such royalty or royalties (if any) as sha payable in respect 
of such person under the stipulations hereinbefore contained. 
(3) In case any sum of money be paid or payable to or other 
valuable consideration or benefit be given to or conferred upon 
the local authority by any person or persons for or in respect 
of any telegraph maintained or used solely for the transmission 
of e which are by law excepted from the exclusive 
priviloges of the Postmaster-General (hereinafter for brevity 
styled a private telegraph ”), in addition to any sum of money 
id or payable or other valuable consideration given to or con- 
erred upon the local authority by the same persón or persons 
fororin reapect of any telegraph of the kind or description hereb 
licensed, the Poatmaster-General may at his option apportion auch 
sums or other valuable considerations respectively either in 
whole or in part between the said private telegraph and such other 
telegraph as aforesaid in such manner or in such proportions as he 
may deem fitand proper, and thereupon such sumsor other valuable 
considerations respectively ashe shall apportion accordingly shall, 
as between the local authorityand the Postmaster General forthe 
purposes of these presents, be deemed to be the sums or valuable 
` considerations respectively paid or given by such persons as 
aforesaid in relation to such private telegraph and such other 
telegraph as aforesaid respectively in lieu of the sums or 
valuable considerations actually paid or given by such persons 
in relation to such telegraphs respectively. (4) In case the 
local authority shall, as hereinbefore proide, use or permit or 
` suffer to be used for any of the purposes of these presents or 
any of the licenses, powers, or authorities hereby granted any 
telegraph of the kind or description hereby licensed or any part 
of any such telegraph (a) which has been supplied to or has 
_ come into the possession of any person otherwise than by pur- 
chase, hire, or loan from the local authority, or (b) in respect of 
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which any money or other valuable consideration has been 


given or agreed to be given to the local authority before 
such telegraph or part of such telegraph as aforesaid was 
telegraphically connected with the aforesaid telegraphs of the 
local authority, or has been given or agreed to be given to any 
n other than the local authority either before or after the 
execution of these presents, the local authority shall pay to the 
Postmaster-General such a royalty in respect thereof as under 
all the circumstances of the case shall be fair and reasonable, 
and the amount thereof shall be determined by the certificate 
of such officer of the Pust Office as the Postmaster-General 
shall appoint for that purpose, or in case of dispute by arbitra- 
tion as hereinafter provided, and shall be payable and paid at 
such time or times and by such instalments and generally in such 
manner as the Postmaster-General shall appoint. (5) Nothing 
herein contained shall entitle the Postmaster-General to receive 
any royalties from the local authority on any money or other 
uable consideration received by the local authority on the 
sale of any telegraph which the local authority after such sale 
do not work or use under this indenture, it being the intention 
of these presents that all royalties payable to the Postmaster- 
General in respect of any such telegraph shall be paid by the 
person working or using the same : provided always that the 
ocal authority shall seven days, at least, before any such 
sale of any such telegraph as last aforesaid deliver a notice 
in writing of such intended sale at the General Post Office 
in London, and such notice shall contain the name, address, 
and occupation of the intended purchaser or purchasers 
of such telegraph and also full particulars of the offices 
intended to be connected by means thereof. (6) In this 
article payments made or considerations or benefits given ‘‘ for 
or in respect of any telegraph ” mean and include payments 
made or considerations or benefits given for or in respect of the 
purchase, or hire, or maintenance, or working, or user, or right 
of user of, or permission to use, any such telegraph or any part 
thereof ; and parmin made or considerations or benefits given 
in respect of an office ” mean and include payments made or 
considerations or benefits given in respect of the user, or right 
of user of, or permission to use any such office or any part of 


such office. 
(To be continued.) 


COMPANIES’ MEETINGS AND REPORTS. 


BLACKPOOL, LYTHAM, AND ST. ANNES TRAMWAYS. 


An extraordinary meeting of shareholders was held on the 16th 
inet. in Manchester, for the purpose of approving a Bill now 
pending in Parliament, the objecte of which are to authorise the 
Company to construct tramways in substitution for the existing 
tramways, and for other purposes. 

Mr. A. W. Carrington, who presided, said it was intended to 
obtain parliamentary powers to double the existing line throughout 
the whole length from the boundary of the borough at Blackpool 
to the termination of the line at Lytham, and to increase the rate 
of speed from eight to twelve miles per hour, or any medium rate 
that might be sanctioned by Parliament; further, to make 
arrangements with the Blackpool Corporation for running powers 
over the Corporation lines up to the present terminus at North 
Shore; also to obtain powers to substitute the present motive 
power with any other power the directors might think fit. It was 
not anticipated that the cost would be great, and as to the 
desirability of obtaining powers to carry out the scheme he thought 
there could be no two opinions. 

Mr. J. C. Walker, solicitor to the Company, in reply to ques- 
tions, said opposition from the Corporation was anticipated, bub 
the Company hoped to be able to overcome it. No notice of 
opposition had yet been deposited, bub ample time yet remained. 
It was nob intended to lay any other lines in the borough of Black- 
pool ; they only pro to lay double lines outside the borough. 

On the motion of the Chairman, seconded by Mr. Higginbottom, 
a resolution was adopted unanimously consenting to the promotion 
of the Bill in Parliament.—Leeds Mercury. 


SALFORD TRAMWAYS, 


The Tramways Committee of the Salford Town Council 
are pushing forward as quickly as possible a scheme for a 
service of electrical tramways on the present horse tram- 
ways, and also for necessary extensions. Mr. E. Hatton, 
of Liverpool, has been appointed tramways engineer, and 
has prepared a report, which appears in the Salford 
Chronicle as follows : 

In accordance with the resolution of your committee of Dec. 5, 
I have, after due and careful considération, prepared the following 
estimate of coste for extending and reconstructing the present 
tramway routes and electrically equipping same, such electric 
equipment terminating at the section boxes. 


~ 
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Estimate of Oapital Outlay.—Cost of Track Construction per mile. 


160 tons of 102lb. girder rails ab £7. 108. per ton... £1,200 0 0 
234 jointe, including fish and sole plates and bolts, 
at 13s. 3d. ett : 155 0 8 
528 tie - bars at 28. 14d. eacc h.... . 56 2 0 
ey? copper bonds eee e 5 98 15 0 
Fixi LN e E TEET EE E 88 . 2210 0 
Bending, cutting, and drilling rails, eto 100 0 0 
Laying, lighting, watching charges, and use of 
rr 307 12 6 
Cosb per ls £1,940 0 0 
34'4 miles of single track ab £1,940 per mile £66,736 0 0 
Special work — i. e., points and crossings for the 
whole route.. .... / 7,000 0 0 
Special work — i. e., built diamond and square 
crossings for the whole route . 0 2,750 0 0 
Cost of shed at rail depôb, inclusive of tools 2,700 0 0 
Three miles of macadam roads replaced with 
paving— i. e., excavation and foundations 3,390 0 0 
Paving (new sett sh) ͤ . ã . 7,800 0 0 
31°4 miles of existing paving taken up, redressed, 
and relaid with new setta where n F 
including new foundations—+.c., excavation and 
5 3 55 5 3100 0 Pi 
paving, etc., with new sette w necessary ... A 
567 miles setting back kerbstones, and flagging, 
otc., as per borough engineer’s estimate, £800 
mile % 8 4,560 0 0 
ow for cost of temporary tramways and other 
eff sosceseasinndcusstesthevecsbeceasee 4000 0 0 
£179,006 0 0 
Add for contingencies, 71 per ent.. . . . 13,425 0 0 
£192,431 0 0 
Credit value of old material 2 . . 500 0 0 
To summary (No. 1). Et . £187,361 0 0 
500 centre poles and brackets with provision for 
electric light, ab 1G Et . 0 0 
900 side poles for span wires or side arms at £14... 12.600 0 0 
Fixing 1, 400 polos..... .....cccccccscscsssceese q . 2,800 0 0 
Span wires, insulators, trolley wires, guard wires, 
pull - offs, junctions, sections, connéstions, etc., 
erected complete tt ãẽ 6,500 0 0 
Add for contingencies, 74 per cent ESOT 2,992 0 0 
To summary (No. 2) e . 2 . £42,892 0 0 
100 motorcars 5 at £540 per car.. £54,000 0 0 
50 motorcars, at K60ů9GV 4 230,000 0 0 
Six rail-cleaning and watering cars adapted to be 
used for snow-ploughs, if necessary, at £350 ... 2,100 0 0 
Two ladder and crane cars for overhead repairs, 
J0ſiſ¶h EE PE EA 300 0 0 
One breakdown car, with fittingg e... 250 0 0 
£86,650 0 0 
Add for contingencies ....... 7 8.665 0 0 
To summary (No. 3) t £95,315 0 0 
Land for central depot, and for shed at Weaste, 
oo, caseebeessensesues 6,300 0 0 
Land for extensions, 5,000 yard. 2 . 2,500 0 0 
Land for worksbops at central depdt, 3, 000 yards.. 1,500 0 0 
Land for rounding off corners ..............sessecseees ea 4,000 0 0 
Car-shed, to accommodate 180 cars . 40,000 0 0 
Workshope at central 94 80 FCC 9,000 0 0 
Tools and fittings in workshops. . 2. 6.250 0 0 
Waiting - rooms, offices, and iness room .. 6,250 0 0 
£75,800 0 0 
Contingencies, etc., 10 per cent. .......... 8 7,580 0 0 
To summary (No. 4) . . £83,380 0 0 
Summary. 
No. 1. 34°4 miles of tramways, as herein seb forth. £187,361 0 0 
No. 2. Poles, span wires, eto. RO 42,892 0 0 
No. 3. P ĩ⁵ðV[/ 95,000 0 0 
No. 4. Land and buildings........... . . 2 „380 0 0 
408,948 0 0 
No. 5. Legal and professional expenses 5,805 0 0 
Total amount o n £414,753 0 0 


ERRNEET HArrox, Tramways Engineer. 


A supplementary report has also been drawn up by the 
chairman of the Tramways Committee (Alderman Linsley), 
and is as follows: 

The above estimates have been carefully considered and approved 
your committee, and are now recommended to the Council for 
ption. The item No. 1l in the summary, £187,361, isa of 

the sum of £250,000 already authorised to be borrowed the 
Corporation by Section 82 of the Salford Corporation Act, 1899, 
‘ for and in relation to the construction of the tramways,” without 
the sanction of the Board of Trade being applied for. The items 


Nos. 2, 3, 4, and 5 in the summary, amounting to £227,392, form 
a portion of the moneys authorised to be borrowed under the same 
section with the sanction of the Board of Trade, and the Council 
are therefore recommended to direct an application to be made for 
sanction accordingly.— HENRY LinsLey, Chairman. 

It may be mentioned that there are among the contracts 
entered into one for the supply of 100 cars, each containing 
two 25-h. p. electric motors from the Westinghouse Elec- 
trical Company, and one for the supply of 5,000 tons of 
steel rails, to be delivered monthly, from the Leeds Steel 
Company. The Tramways Committee have asked for the 
delivery of six cars for the Cross-lane route by the end of 


‘June next, by which time it is hoped that the trams on this 


route will be ready for running. Negotiations are proceed- 
ing with the Manchester Corporation with reference to the 
terminus in Deansgate, and the necessary running of the 
Salford trams in that portion of the city, and it is believed 
that an amicable and satisfactory arrangement will be made 


in this respect. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Sunderiand.—The Corporation invite tenders for tramways 
switchboard. Tenders by Jan 26. 

Wood Green.—The Urban District Council invite tenders for 
the construction of refuse destructor celle or furnaces. Tenders 
by Feb. 8. 

Beohi (Province Castellon, Spain).—The Municipality invite 
tenders for the electric lighting of the borough for aix years. 
Tenders by Jan. 25. 

Tunbridge Wells. —The Corporation invite tenders for a 400-kw. 
steam alternator. Tenders by Jan. 25. Full particulars in our 
advertisement columns. 

Aspeitia (Province Guipozcos, Spain).—The Municipality 
invite tenders for the electric lighting of the borough for five 


years. Tenders by Jan. 25. 
Tynemouth. —The Corporation invite tenders for the supply and 
delivery of electricity meters. Tenders by Jan. 31. ull par- 


ticulars in our advertising columns. 

Belfast.—The Electric Committee invite tenders for the supply 
and erection of 400-kw. ynamos, Tenders by Feb. 8. 
Particulars in our advertising columns. 

Glasgow.—The Corporation invite tenders for the supply and 
fitting-up of a hydraulic or electric lift. Tenders by 29th inst. 
Full particulars in our advertising columns. 

Tunbridge Wells.—The Corporation invite tenders for two 
Lancashire boilers for their electricity works. Tenders by Feb. 5. 
Fall particulars in our advertisement columns, 

Glasgew.— The Corporation invite tenders for the supply and 
erection of two overhead electric travelling cranes. Tenders by 
Feb. 5. Full particulars in our advertising columns. 

Monforte (Province Alicante, Zpain).— The Municipality invite 
tenders for the electric ohne of the borough for 10 years. Par- 
ticulars may be seen at this office. Tenders by Jan. 23. 

Stoke-upon-Trent.—The Guardians invite tenders for the pro- 
possa electric lighting of a portion of the workhouse premises. 

enders by Feb. 15. Fall particulars in our advertisement 
columns. 

Aberdeen.—The Electric Lighting Committee invite tenders for 
the supply of one 420-kw. direct-coupled continuous-current 
dynamo. Tenders by 22nd inst. Particulars in our advertise- 
menp columns. 

Bradford.—The Tramways Committee invite tenders for the 
complete electrical overhead eqa pment of about eight miles of 
tramway. Tenders by Feb. 3. Full particulars in our adver- 
tising columns. 

Hull.— The Electric Lighting Committee invite tenders for the 
supply and erection of 30 cast-iron street section pillars, each 
containing eight switch fuses, etc. Tenders by Jan. 24. Par- 
ticulars in our advertising columns, 

Great Warmouth.—The Corporation invite tenders for the 
supply and erection of two water-tube boilers (Section A); three 
200-kw. continuous-current steam dynamos (B) Tenders by 
Feb. 15. Fall particulars in our advertisement columns. 

Morecambe.—The Urban District Council invite tenders for the 
construction of a four-cell refuse destructor, to be erected adjoin- 
ing the electric light generating station. Particulars can be 
obtained from the Council’s Surveyor. Tenders by Jan. 23. 

Barking Town.—The Urban District Council invite tenders for 
the supply and erection of two continuous - current transformers 
and switch gear and underground cables and roadwork. Tenders 
by Jan. 23. Full pa:ticulars appear in our advertising columns. 

Yarmouth.—The Town Council invite tenders for the supply of 
about 800 tons, or thereabouts, of steel girder tramway rails, of 
from 80lb. to 90lb. per yard, deliveries to commence not later than 
June l, and the whole to be delivered on or before Sept. 1, 1900. 
Tenders by Jan. 30, 

Pertsmouth,—-The Corporation invite tenders for 12 months’ 
supply of electrical goods, etoc., from April 1 next. Tenders are to 


Siemene Bros., Woolwich, Kent“ 
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de endorsed Stores Tender,” and to be forwarded to the Su - 
tendent, Electric Light Station, Gunwharf. road, Portemouth, not 
later than Feb. 10. 

West Hartiepool.—The Corporation invite tenders for wiring 
and fitting-up the public ea! for electric light. Plans, eto., 
may be obtained from Mr. H. F. Friedrichs, borough electrical 
engineer, Electric Light Station, Burn-road, West Hartlepool. 
Tenders by 23rd inst. 

Newoastle-upon-Tyne.—The Corporation invite tenders for the 
laying down in Newcastle of about 11 miles of double-line tramway, 
the rails and fastenings and the poles being supplied by the Corpora- 
tion. Specifications, ete., may be obtained from the City Engineer, 
Town Hall, Newcastle. Tenders by Jan. 24. 

Keighley.—The Corporation invite tenders for the supply and 
erection of two Lancashire boilers, with mechanical stokers, 
economisers, feed pumpe, etc.; and 120-kw. and 200-kw. high- 
, direct coupled steam dynamos for continuous current. 

enders by Feb. 13 Full particulars in our advertisement 
columne. 

Sunderland.—The Corporation invite tenders for the supply of 
tramways switchboard. Specifications and forms of tender can 
be obtained of Mr. J. F. C. Snell, borough electrical engineer, at 
his office, Dunning-street, Sunderland, on payment of two guineas. 
Tenders to Mr. Fras. M. Bowey, town clerk, by 12 noon on 26th 
inst. Details in advertisement columns. 

West Ham.—The Guardlans of West Ham Union invite tenders 
for (1) supply and erection of the plant, etc., for the electric 
lighting of the workhouse and school premises at Union-road, 
Leytonstone, Essex, (2) erection of the engine and battery house 
for same. Plane and specifications may be inspected at the 
Clerk’s Office. Tenders by 4 p.m. on Feb. 7. 

Glasgow.—Tenders are invited by the Corporation for supply- 
ing and erecting electric motors and shafting for laundry 
machinery, as electric motors and shafting for mechanical 
stokers, elevator, and conveyor required at Ruchill Fever Hospital. 
= sarees a etc., may be obtained at the Offices of Public 

orks, City Chambers, 64, Cochrane-street. Tenders by Jan. 24. 

Middleton (Lanos.).—The Corporation invite tenders for the 
building of electricity worke, in accordance with plans and speci- 
fications prepared by Messers. Lacey, Clirehugb, and Sillar, 
electrical engineers to the Corporation, 2, Queen Anne’s-gate, 
Westminster, and 78, King-street, Manchester. Plans, eto., may 
be obtained from Mr. Frederick Entwistle, town clerk, Town 
Hall, Middleton. Tenders by Feb. 14. 


Plymouth.—The Plymouth Corporation is pre to receive 
tenders for 500 kw. high-s steam dynamo and motor-gene- 
rator; 500-kw. high-s steam alternator (disc armature) ; 
200 accumulator cells for 1,680 ampere-hours capacity ; four Lanca- 
shire boilers, with mechanical stokers, piping, ejector condensers 
valves, economiser ; high and low pressure paper-insulated a 
lead-covered mains, etc. Tenders by Jan. 31. Full particulars 
in our advertisement columns. 

Beira ese East Africa).—The Companhia de Mocam- 
bique invite tenders for laying down the necessary plant for 
lighting and supplying with electricity the town of Beira (Portu- 
guese Kast Africa), including the monopoly for the working of 
same for a period of 25 years from the date of the signing of the 
contract. Full particulars with regard to terms, etc., may be 
obtained ab the offices of the Company, 12, Aastinfriars, London, 
45, Rua do Alecrim, Lisbon, and 7, Rue Lafayette, Paris. 


Melbourne (Victoria). —The Corporation invite tenders for the 


supply and delivery of the necessary plant, and the superin- 


tendence of ita erection, and of the carrying out of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (1) boilers (dry - back or water-tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster 
and switchboard ; (3) feeders, mains, and arc light leads, with all 
bitumen or insulating material; (4) accumulators. Specifica- 
tions, etc., can be obtained from the Agent-General for Victoria, 
15, Victoria-street, Westminster, London, S.W., on and after the 
28th instant, on payment of Kl. ls. for each specification, to be 
returmed on receipt by the Corporation of a bona fide tender. 
The specifications and drawings may be seen at (bub nob obtained 
from) the office of Dr. Alex. B. W. Kennedy, 17, Victoria-street, 
Westminster, London, S.W. Tenders by Maroh 1. Full par- 
ticulars appear in our advertising columns. 


RESULTS OF TENDERS. 


Walsall.—Tho following tenders have been accepted : Messrs. 
Bumated and Chandler, for supplying an additional engine for the 
electric lighting works, £980; Messrs. Thomas Parker, Limited, 
for supplying a new dynamo, £924. 

London.—The Metropolitan Asylums Board have received the 
following tenders : 

Electricity meters. 


General Electric Company, 69-71, Queen Victoria- 

street, E. CCG. FCC e Š 

Nalder Bros. and Thompson, Limited, 34, Queen- 

S G. ch vass 
Engineer’s approximate estimate, £40. 


: Electrical wall-plug covers. 
Hayward Tyler and Co., 90.92, Whitecross-atreet, E.C.” 10 18 10 
Tylor and Sons, 2, Newgate.street, E.C............ . 17 
A. P. Lundberg, Bradbury-street, Kingsland, N.......... 
Engineer’s approximate estimate, £15. 
* Recommended for acceptance. 


Mammersmith.—The Vestry have received the following tenders 
re installing the electric light at Ravenseourtd P Pablic 
rary : 


T. L. Hellyar (acosptedß: i t . £126 0 0 
Russell pe! Roswell 2 : E E E E E E T - 148 0 0 
Spagnoletti and Crookee eee t.. 149 0 0 
NN %/ô«ö;Ou m T 150 0 0 
S ³ð A 3 168 5 0 
n... a 172 10 0 
Selden and % „„ 199 18 0 
Gloucester.—The City Council have received the followi 
tenders for the plant required for the extension of the munici 
electricity works : 
Section A.— Boiler · house plant. 
E. Danke and Co. (Oldbury), Limite. £940 0 0 
R. Taylor and Son: (kk 950 0 0 
Tinkers, Limited (acoepted)))))ůj . 955 0 0 
E. Chester and Co., Limite Hz 959 0 0 
Dutilh Smith, McMillan, and Co. u ences 959 10 0 
Yates and Ton e 7 1,010 0 0 
Dees . ðiĩ]ĩſ ⁵ĩðVi 8 „040 0 0 
G. K. Stothert and (o 1.256 0 0 
Section B.— Eugine- house plant. 
Dutilh Smith, MoMillan, and Co. (Paxman engine) 3, 140 0 0 
E. Scott and Mountain, Limited (own) .................. ,750 0 0 
Ashton, Frost, and Co., Limited (Willanss ) 3,985 0 0 
Mather and Platt, Limited (Willans) (accepted) ...... 3,988 0 0 
Easton, Anderson, and Goolden, Limited (own) 4,028 0 0 
India Rubber, Gutta Percha, and Telegraph Works 
Company, Limited (Willaneꝶ . . 4,110 0 0 
Johnson and Phillips (Willane)ʒ) ) . 4,130 0 0 
Ind ia Rubber, Gutta Percha, and Telegraph Works 
Company, Limited (Bellisssgasv 99. ⁊ . 4,250 0 0 
Crompton and Co., Limited (Willans) N 4.353 0 0 
Mather and Platt, Limited (Belliss))))) ) 4434 0 0 
Electric Conetruction Company, Limited (Willans)... 4,508 0 0 
Crompton and Co., Limited (Belliss) ..................006 4,740 0 0 
Electric Construction Company, Limited (Bellies) .. 4,752 0 0 
E. Chester and Co., Limited (own) ) ) . 4912 0 0 
Brash Electrical Engineering Company, Limited 
% ⁵² ² ¶ꝗ¶ſꝗ vi secdevsuntods 5,002 0 0 
Section C.—Switchboard extension. | 
Electrical Transmission Company, Limite 210 0 0 
Crompton and Co., Limited (ac ted) ꝗ . 251 0 0 
Electric Construction Company, Limited ............... 270 0 0 
Edwards Electrical Company .... dd ~ 20 0 0 
Section D.—Condensing plant. 
E. Chester and Co., Limited (accepted) . 493 0 0 
Klein Engineering Company, Limite. 536 0 0 
Dutilh Smith, McMillan, and Co 3 538 0 0 
Blake and Knowle’s Steam Pump Works, Limited... 552 0 0 
Ashton, Frost, and Co., Limite Ä3%'t 590 0 0 
Worthington Pamping Engine Company g.... 618 0 0 
Mirrleee, Watson, and Yaryan Company, Limited... 660 0 0 
Middleton Engineering Company, Limited ............ 759 1 7 


BUSINESS NOTES. 


TRACTION. 


Norfolk.—The County Council have expressed their general 

approval of the proposed Mid-Anglian Light Railway. 
Ferrers.—The Town Council have given their formal 

consent to the Wellingborough and district tramways scheme. 

Cleetherpes.—The Council are urging the tramways com 
to make a start. Id appears that there is a difficulty in ob 
rails ab present. 

Tynemouth.—Particulars of the routes with respect to the con- 
struction of the line in Borough-road for the new eleotric trams 
have now been settled. 


--The Commissioners bave decided not to approve 


ng 


of Mr. Murphy’s scheme for a tramway from Whiteinch 
Clydebank Dumbarton to Balloch. 


Farsley.— The Farsley District Council have accepted a draft 

ogromen between the Bradford Corporation and the District 
— as to the proposed branch tramway along Farsley Towa- 
8 t. 

Aberdare.—The Light Railway Commissioners have declined to 
consent to the application by the British Electric Traction Com- 
pany, Limited, for powers to construct a light railway in the 
district. 

Worcester.—Ab a meeting of the inhabitantes on Monday a 
resolution was passed favouring the introduction into the city of 
electric trams and the provision of light railways in the surround- 
ing districts. 

Christchurch. — The Christchurch Town Council and 
Winton Urban District Council have decided to support the Pa 
Christchurch, Winton, and Bournemouth Company's Electric 
Tramways Bill. 

Hove.—The Council will oppose the Brigh 
and also decline to accede to the Telephone 
permission to lay underground tubes 
roads of the town. 


Banger.—A letter from the Eaglish Industrials, Li i 
for the assistance of the Council 2 obtain a 3 9 


ton Tramways Bill, 
mpany’s request for 
or wires in moat of the main 
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of the City Co 


Holborn.—A report on the London County Council Bills for the 
laying down of tramways along Rosebery-avenue and St. Jobn- 
street-road is being considered by the Parliamentary Committee of 
the Board of Works. 


Wellingborough. —The Urban District Council bave given their 
formal consent to the Bill being promoted by the British Electric 
Traction Company, Limited, for the construction of a tramway 
through Wellingborough and district. 

Blaekpeol and Lytham Tramway Co.—By the Blackpool, Sb. 
Annes, and Lytham Tramways 3 Bi 


the laying of tramways in Bangor and district is before a committee 
ty Council. 


Cape Hlectrie Tramways.—The directors announce an interim 
dividend of 4 per cent., free of income tax, payable to shareholders 
registered at 12 p.m. on 20th inst. The dividend will be payable 
after the receipt of tranefer returns from South Afrioa. 

Hull.—A start has been made with the laying of the electric 
tramway over the North Bridge on the Holderness-road route. 
The ee on the Spring-bank and Prospeet- street route will be 

as soon as the Spring- bank section is finished. 


Dundee.—The erection of conductors and standards for 
electric current for the tramways will soon be proceeded with, an 
a sub-committee is preparing a report as to the stylo of standards 
80 as to equip them for both tramway and lighting purposes. 


Tramway acress the Ribble.—In the Bill of the Southport 
snd Lytham Tramroad Company, for constructing a tramway 
across the Ribble, the estimated cost of the works is given as 
£183,500, of which £53,154 is put down for a conveyor bridge. 


Whitehaven.— Abd the last meeting of the Town Council it was 
decided to consent to the application of the English Indestrials 
Company, Limited, of Manchester, for a provisional order autho- 
rising them to run electrio trams from Cleator Moor through 
Whitehaven to the boundary of Workington. 

Seuthpert.—In connection with the laying of about six miles of 
electric tramways within the borough, the work has commenced 
in Ash-street, St. Luke’s-road, and High Park-road, where electric 
standards have been erected. The estimated cost of the con- 
struction of the tramways is fixed at £19,668 in the Corporation’s 
new Bill. 

Norwich.—At a public meeting held on ese evening a 
resolution was heartily soppor ag the proposal to promote 
a railway to serve thie district under the Light Railway Act of 
1896. A committee is to be appointed ab once to co-o with 
the rest of the district and the promoters in formulating a satia- 
factory echeme. 

Cheltenham. —The Light Railway Commissioners have held an 

wa into the application of Mr. Thomas Nevins for an order 
authorising him to construct an electric tramway through the 
streeta of the borough. As the Corporation and Mr. Nevins bad 
plac come to an agreement, the enquiry was merely of a 
ormal character. 


Hammersmith.—An agreement has been prepared with refer- 
ence to the Vestry’s consent to the overhead trolley system of 
traction for the tramways in Goldhawk and Uxbridge 8s. With 


regard to the carrying out of the works by thé tramway company, 
a sub-committee is to be formed to supervise the work and report 
direct to the Vestry from time to time. 

Bremley.— Ata recent special meeting of the Urban District 
Council a discussion took place as to what course the Council 
should adopt with regard to the proposal of the South-Eastern 
Metropolitan Tramways Company to extend their tramway from 
Lewis along the London-road and into Bromley parish as far 
T Koay College. The opinions of the members were equally 

ivided. 

Stockport.—By the Corporation’s Tramways Bill, 1900, power 
is eought to construct a large number of tramways for goods and 
passenger traffic in conjunction with the existing tramways now in 
the borough. Mr. Atkinson, the borough engineer, estimates the 
cost of construction of the new permanent way at £90,855, and 
the prospective revenue is given by Mr. Hyde, the town olerk, at 
£24,745 per annum. 

Bristel.—The Sanitary Committee have granted an application 
from the Bristol Tramways and Carriage Company, who had been 
required by the committee to place centre poles at that part of 
West-street lying between Cannon-street and Albert-road, asking 
to be relieved from the engagement and allowed to substitute span 
wires, as in three cases oub of five centre poles would come on top 
of a large water-main. 

Coatbridge.—Abt a recent meeting of the Town Council, a 
discussion took place as to the Airdrie and Coatbridge Tramway 
Bill, as promoted by the New General Traction Company, Limited, 
and supported by the Airdrie Town Council, having passed the 
Standing Orders of the House of Commons without representation 
from Coatbridge. Eventually it was agreed to consult parlia- 
mentary counsel as to the further progress of the Bill, to which 
Coatbridge Council is opposed. 

Greenock.—At a meeting of the Law and Finance Committee 
of the Police Board on Wednesday the offers for leasing the 
tramway lines were under consideration. They are three in 
number, and are made by the Greenock and Port-Glasgow Tram- 
ways Company, the Drake and Gorham Electric Power aud 
Traction Company, Limited, London, and Mr. Murphy, London 
and Dublin. After some discussion, it was resolved to print the 
tenders and call another meeting next week. 


An experimental electric car has been run by Mr. 
Bellamy, the tramways mana for the Corporation, over the 
Cabbage Hall and Oakfield- and Walton route. The Beard of 
Trade has been asked to give the necessary permit for the new 
electric line from Cabbage Hall without delay, and prior, if neces- 
sary, to the formal inspection. It is considered that by October 
next the electric service of the city will be nearly complete, A 
beginning will be made next week with the Brunswick-road and 
Islington lines. 


Malifax.— Representatives of the Sowerby Bridge District 
Council on Thursday last week waited upon the Tramways Com- 
mittee with regard to the tramway facilities pro to be 
provided by the Corporation for Sowerby Bridge district. The 
deputation asked that the King Croes line should be extended to 
Rishworth, also thet a loop line should be constructed round b 
the back of Crow Wood to connect with the intended Rishwort 
line at Bolton Brow Board Sehool. The Tramways Committee 
35 before giving an answer on these matters, to view the 

Leeds. — On Tuesday a deputation of the Corporation Tramways 
Committee visited Sheffield for the purpose of inspectin © 
electrio system. The deputation was meb by Alderman 
(chairman of the Sheffield Tramways Cemmittee), Mr. L. C. Tell 
(electrical engineer), and some members of the City Council. After 
luncheon, to which they were enterteined by Alderman Clegg, the 
visitors were eee over ta of the new tramway system, 
visiting Walkley, the oar-shed at Tinsley, and the power station 
on Kelham , and much information as te the working of the 
system was given. 

TFaunten.—At the last meeting of the Town Council a joint com- 
mittee of the Streete and Highways Committee and the Electric 
ra fe Committee reported that they had gone through the draft 
order which the Taunton and Somerset Electric Railways and 
Tramways Company had lodged with the Board of Trade for the 

romotion of trame within the borough, and, subject to a satis. 

tory arrangement being come to with the promoters upon the 
several questions, the committee recommended the Council to 
approve of the scheme for the introduction of trams into the 
borough, This was agreed to. 

Kiogswinford.—A committee a ted to consider the by-laws 
and regulations proposed to be made by the Board of Trade with 
respect to the use of electric traction on the Dadley and Stour- 
bridge tramways, reported at the meeting of the Rural District 
Council that they had ordered the clerk to make certain recom- 
mendations and observations as to speed at certain pointe of the 
route between Dudley and Kingewinford, and that the cars should 
not be overcrowded. The clerk was instructed to write to the 
British Electric Traction Company pressing them to take steps to 
get the line from Dudley to Kingswiuford completed. 

Finehley.— At the annnal business meeting of the East Finchley 
Ward Ratepayers’ Association last week the following resolution 
was adopted: That this meeting is of opinion that any light 
railways constructed in the parish of Finchley should be ander the 
control of the local road authority, and any revenue therefrom 
should be applied to improving and maintaining the highways 
and reducing the local rates. Further, that the sec 
instructed to forward a strong protest to the Light Railwa m- 
sioners against the proposed combination of the Middlesex nb 
Council with the Metropolitan Tramways and Omnibus Company. 


Farnborough. —Ab bbe last meeting of the Council a letter was 
read from the Light Railway Commission, with a copy of the order 
which had been submitted to the Board of Trade authorising the 
construction of the Aldershot and Farnborough light railway. The 
Commissioners, referring to a letter from the Council of Nov. 27 
last, were of opinion that the company should not be prohibited 
from using the railway for goods traffic, and suggested that any 
inconvenience might beavoided by regulating the bours of such traffic. 
The clerk was instructed to reply to the Commissioners stating 
that the Council only gave consent to the 5 on the com- 
pany promising to leave out the clause referring to the carriage of 
mineral or koodi traffic. 

Eocles,—At a recent meeting of representatives from the local 
autkorities at Eccles, Worsley, Little Lever, Urmston. Little Hulton, 
Farnworth, Whitefield, and Barton Rural held at the Town Hall, 
Eccles, to consider the pro ed suburban tramway scheme, ib 
was resolved to support the South Lancashire scheme now before 
Parliament, subject to the insertion of a clause in the company’s 
Bill undertaking to construct the line proposed by the United 
Kingdom Tramways Syndicate, if the latter do not obtain their 
powers in the session of 1901. It was also decided that a further 
clause should be inserted in the above company’s Bill giving local 
authorities the power to run, or give running powers over the lines 
where the schemes are coterminous. . 

Folkestene.—A deputation representing the Sandgate and 
Hythe Electric Company, Limited, consisting of Mr. L. J. D. 
Brockman and Mr. Devonshire (a director of the company), waited 
upon the Folkestone Chamber of Commerce, at their monthly 
meeting, for the purpose of giving information as to the proposals 
of the company with regard to the projected Folkestone-Hythe 


tramway. r. Devonshire explained, with the aid of a large map 
showing the proposed line of route, how they could have a joint 
working of the tramway by the company and the Corporation, 


The feeling of the meeting was apparently in favour of the pro- 
posals of the company, but the matter is to be further considered 
at a future meeting of the Chamber. 


Dewsbury.—At the last meeting of the Town Council, sitting 
as the General Pu Committee, a sub-committee reported that 
the scheme of the 


tley Corporation for the provision of tramways 
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within the borough would, in one small portion near the western 
boundary, as devised, prevent the ing oub of the Ravens- 
thorpe, Dewsbury, and Spen Valley tramway, sanctioned by the 
Light Railways Commissioners at the late enquiry in Dewsbury. 
Under these circumstances it was thought n to lodge a 
formal opposition to the Batley echeme, doing so with no unfriendly 
feeling towards the sister borough, it being the belief of the sub- 
committee that the difficulty can be easily adjusted. The action 
of the Tramways Sub- Committee was unanimously approved. 


Hythe. —The Town Council will assent under seal to the Folke- 
stone, Sandgate, and Hythe tramways when euch tective 
clauses as may be agreed upon between the Council and the 
company have been inserted in the Bill. To an application of 
the solicitor of the Cinque Porte light railway asking the 

uncil to state their objections, the Council have replied that, 
having assented to two schemes, they had no room for any others. 
Id is suggested that, having given their assent to two Bills, they 
might find themselves in a very awkward position if both the 
companies elected to come down Market-street, unless the 
companies came to some agreement between themselves, as the 
width of the roadway will not permit two lines of metals. 


Cardiff.—A special meeting of the Tramways Committee of the 
Cardiff Corporation waa held an Tuesday to consider the report of 
the sub-committee as to electric tramway traction Ab the outeet 
of the discussion it became evident that the main point of cən- 
tention would be as to the adoption of a combined generating 
station for lighting and traction, or a separate station for traction 
only. The sub.committes have visited towns where both systems 
were being worked, and with considerable success in each case. 
After considerable discussion, a resolution was paseed recommend- 
ing the whole oommittee to visit Glasgow, Liverpool, Hull, and 
Bradford, and, after deciding the principle of generating stations, 
appoint an engineer ab a salary of £500 per annum. 


Huddersfield.—The time for the deposit of the memorials com- 
plaining.of non-compliance with the Standing Orders in regard to 
the second hundred private Bills in the general list expired on 
Tuesday. There was no opposition to the Huddersfield Corpora- 
tion Tramways Bill, which will accordingly be allowed to proceed 
in due gourse to the first reading stage. The Town Council on 
Wednesday confirmed the decision of the Electricity Committee 
to oppose the following Bills: Midland Electric Power Distribu- 
tion and Lighting, the County and City of Dublin Electric Light- 
ing, the Tyneside Electric Power, South Wales Electric Power 
Distribution Company, and the Lanpashire Electric Power Bills. 
The Parliamentary Committee advised the Council to strike out 
from the parliamentary Bill the proposed double line of rails for 
the tramways along New-street and Buxton - road. 

. Seuthampton.—Thbe Board of Trade have transmitted to the 
Town Council a copy of Mr. A. P. Trotter’s report of his inspection 
of the Shirley route of the Corporation tramways, together with 
an order approving of the use of electrical powers thereon. Mr. 
Trotter in bis report says: The overhead trolley system is used 
with swivel trolleys, but with a practically centre- running trolley 
wire. A temporary generator and engine had been provided, but 
the bearings of the generator gave trouble on the day before the 
inspection, and two dynamos intended for lighting were coupled 
together temporarily. Provision is being made for extension of 
the generating plant and for a large battery. The electrical 
equipment of the line is satisfactory. The engineer agreed, 
pending further inspection, to a 8 of six miles an hour east 
of Albert-road, and eight miles an hour to the weet of Albert- 

Bolton.—The cars on the whole of the 10 routes were stopped 
on Thursday last week for three bours. Tbe public had, to a 
certain extent, been prepared for a more irregular service, but a 
complete stoppage was unlooked for, and considerable disappoint- 
ment was experienced. According to a local paper, the stoppage 
was owing to a breakdown of the 1,000-h.p. dynamo, and, as ill- 
luck would bave it, a spare dynamo was at the time dismantled, 
and in the hands of the makers, Messrs, Mather and Platt, Man- 
chester, who were grinding the commutator. The firm were at 
once communicated with, and the stand - by was as quickly as 
possible put in a state of repair. By a quarter to 11 the genera- 
tion of electricity was resumed, and the cars, which bad been 
waiting for the motive power to proceed, were enabled to com- 
mence their journeys on the whole of the routes. It is hoped that 
more cars will shortly arrive, and that an improved service will 
then be supplied. 

Bradford.—A moeting of a sub-committee of the Bradford 
a arte Committee was held on Tuesday to consider the 
advisability of the immediate acquisition of the existing leases of 
tbe tramways now being worked by the Bradford Tramways and 
Omnibus Company, Limited, and the Bradford and Shelf Tramway 
Company, Limited. The Bradfurd Observer understands that 
there was on the part of the Bradford Tramways and Omnibus 
Company no distinot offer stating a particular sum for which they 
would part with their undertaking, bat on behalf of the Bradford 
and Shelf Tramway Company an offer was made to part with their 
lease on the payman to the company of a sum representing three 

ears’ profits of a similar amount to the profit shown by the last 

alance-sheet, with interest, but with nothing for compulsory 

purchase, the Corporation to take over the rolling-stock on a 
valuation fixed by arbitration. The subject was discussed, bub 
was adjourned, no decision being come to. 

Sedgley.—At the last meeting of the District Council the 
Tramways Committee reported the receipt of the following letter 
from the Board of Trade: With reference to your letter stating 
dhe nature of the objections of your Council to the use of whin- 


atone cette in the paving of the tramways, I am directed by the 
Board of Trade to state that the views of the Council have received 
careful consideration, but on the information at present before 
them, the Board did not feel able to pat an absolute prohibition on 
the use of whinstone setts. They appreciate, however, the force 
of the Council’s objections based on the tendency to wear smooth, 
thus giving rise to the slipping of horses on arp gradients, and 
the Board proposed to require the use of granite setts on the 
inclines of a certain gradient. Before deciding what the gradient 
should be the Board would be glad to be favoured with any 
suggestion the District Council may have to offer on the subject. 
The clerk was instructed to inform the Board that the Coancil 
objected to whinstone sette being used where a gradienb was more 
than | in 50, 

Lee.—At last week’s meeting of the District Board of Works, 
the General Purposes Committee reported that they had considered 
the proposal of the London County Council to construct a light 
railway through portions of the Board’s district, together with a 
report by the clerk and several memorials from residente objecting 
to the scheme. The committee recommended that such light 
railways are not desirable, and, if allowed, the roads should 
be widened and underground electric traction alone authorised. 
They further recommended that the seal of the Board be affixed 
to the objections drawn up by the clerk and delivered to the Light 
Railway Commissioners, aud that copies be sent to the County 
Council, the Lewisham and Greenwich Boards of Works, and other 
persons interested, and urging the Lewisham and Greenwich Boards 
to join in opposition to the light railways; and that the clerk be 
authorised to oppose the granting of both of the light railway 
orders relating to this district, and to instruct counsel and secure 
evidence for any evquiry to be held by the Commissioners. The 
committee a resommendations wero agreed to. 

Warwick.—As already reported. the Council have adopted a 
resolution to the effect that the present. undertaking of the tram- 
way company should, on 3 of the present lease in the 
course of the present year, be purchased in pursuance of powers 
given by the Aos in conjunction with the Leamington Corpora- 
tion; and a further resolution was adopted by the Council that, 
under certain conditions, negotiations should be opened with the 
company for a new lease. Subsequently the company applied for 
the sanction of the Council to the provisional order which they are 
promoting. This consent will be given provided that power is 
received to deal hereafter with special clauses therein, and that 
such acquiescence should be considered asin no way derogating 
from any powers of purchase given by existing Acts. In case the 
order is obtained, this shall not be taken into account in any way 
in the valuation which would be made on purchase of the existing 
undertaking, and the Cor; oration is to have the right to call upon 
the company to transfer the order, if obtained, to them or their 
nominees on payment of the costs of obtaining the esme. The 
members of the Tramway Sub-Committee (the Mayor, Aldermen 
Stanton and Kemp, Councillors Mellor, Brown, and Carter) have 
been reappointed. 


Darlington.—The Darlington and Stockton Times, in a leader 
on the Darlington tramways, says: Extraordinary rumours have 
had currency erince the las» meeting of the sub-committee of the 
Tramways Committee of the Darlington Town Council. One is 
to the effect that certain members of the committee are anxious to 
arrange u compromise with the Imperial Tramways Company ; 
another is that the tramways company were in negotiation and 
practically came to some arrangement with the North-Eastern 
Railway Company for modifications of their original plane, about 
which the Town Council were never informed. The first rumdur 
is probably quite true, for it is a singular circamstance thab there 
are members of the Town Council who atill imagine that the 
Imperial Tramways Company are wishful to undertake a desperate 
enterprise in the interests of the public, and one which they would 
not dare themselves ask the ratepayers to undertake. As for the 
second rumour, it was the subjeco of comment ab the committee 
meeting. A prompt contradiction by the Imperial Tramway Com- 
pany would give an assurance of thet candour which should subsist 

tween all contracting parties. Ir is enough thet the Council 
have known changes in the scheme to deal with without having to 
apprehend fresh surprises.” 

Glasgow.—Electris trams are now running in Glasgow over a 
double track of rails about five miles in length. The fired section 
was opened in October, 1897, and in December of the same year 
the City Council decided to prepare the whole of the tramways 
for overhead electric traction. The work of relaying the track is 
at present being carried out under contract, and, according to the 
Leeds Mercury, about 15 miles of double track have been com- 

leted, the laying of the cable ducts being in the hands of the 

ational Conduit and Cable Company. The foundation of the 
permanent generating station are now in progress, and the con- 
tracte for the engines are about to be entered into. There will be 
four 4,000 h.p. engines, two to be supplied by the E. P. Allis 
Company, and two by Messrs. Musgrave and Sons, Bolton Ib is 
the intention of the Corporation to have a considerable portion of 
the system ready by the spring of 1901, so that they may be able 
to cope with the increased traffic during the time of the Glasgow 
International Exhibition, which opens in May of that year. 
Practically all the work has been contracted for. The Corporation, 
however, are build ing cara in their own works, and can turn out 
an average of th:ee a week, but as this would not give them suffi- 
cient by the beginning of next year they have arranged to have 
80 others made by contractors. 

Kiogsten.—The Town Council have adopted the following 
report of the Tramways 8 Committee showing exactly the 
position in which they stand with regard to the various tramway 
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Bury St. Edmunds.—In our last issue we referred to the 
appointment of Mr. Roe under the heading of Bury instead of Bury 
Sd. Edmunds. . ö 

Prism Glebes.—We learn that Prism globes and fittings are 
being installed on the streets of Beckenham for the street-lighting 
by incandescent lampe. 

' Gravesend.—The request of Messrs. Crompton and Co., Limited, 
of an extension of the period for carrying out the electric lighting 
order has been refused. 

. Glebo Telegraph and Trust.—Quarterly interim dividends 
bave been declared of 3s. per sbare on the preference shares and of 
Is. 9d. per share on the ordinary shares. ä 


Hebburn.—The capital expenditure required for the electric 
lighting undertaking amounts to £18,695, and this amount has 


been increased to £20,000 to cover any possible incidentals. 

China and Great Britain.—The Chinese Minister has paid a 
visit to the electric cable worke of Messrs. W. T. Glover and Co. 
and those of the Chloride Electrical Storage Syndicate at Clifton. 


Kingston.—The Electric Lighting Committee did not present a 
report at the last meeting of the Town Council, bub it was stated 
that negotiations were pending, which would be discussed in. 
camera. 

Merten.—Signatures are being collected to a petition to the 
Postmaster-General from residents of Merton and South Wimbledon, 
aoe that better telegraphic facilities should be provided in that 
ity. l 

Blaydon.—The Distriot Council have received a letter from the 
Tyneside Electric Power Company (Newcastle), but they ab 
present decline to consider the lighting of the district by 
electricity. 

Mountain Ash.—The Urban District Council have deferred 
taking action at present against the South Wales Electrical Power 
Distribution Bill, but the matter has been placed on the agenda 
for their next meeting. | 

Inverness.—The expenses in connection with the electric 
lighting deputation which recently visited southern towns with 
a view to preparing a report for the consideration of the Town 
Council amounted to £126. 

Partoership.- Mr. E. R Dolby has taken inte partnership Mr. 
Percy M. Williamson. The style of the firm will be Dolby and 
Williamson, and they will act solely as consulting engineers at 8, 
Princes-st:eeb, Westminster. 

Arlesey.—A committee has been formed to ascertain the cost 
of lighting the village with electric lights for the next lighting 
season. Mr. A Gibbs estimates thet £750 would cover the total 
cost of an instailation for 60 lampe. l 


555 “rhe Harel District Coane fis decided he 
oppose the application of a private electric ting company for 
powers to put down plant for supplying the whole of the Chester. 
e-Street union witb the electric light. 


Wollingboroagh. —The Urban District Council have given their 
sanction to the provisional order which is being sought by the 
Electrical Power Distribution Company for supplying electricity 
for lighting and power purposes in the district. 

Tynemouth.— As the Board of Trade have stated that the loan 
for electricity purposes (£34,850) could not be advanced in one. 
sum, the Town Council on Wednesday agreed that the Board be 
asked to advance £14,850 at once, £10,000 on May 1, and £10 000 
on July 1. . 

Berwick.—The Sani Authority: are consulting with Mr. 
Campbell. Swinton as to effecting an agreement with Famundeons- 
Corporation, Limited, for the lighting of the distriot, subject to 
the approval of the authority, on the footing of. several proposed 
alterations. 

Radolifte.—Abt last week’s meeting of the District Council it was 
mentioned that-Mr, F. F. Bennett threatened the Council with 
legal proceedings on account of their alleged action in appointing 
another consulting engineer without first discontinuing his 
appointment. 

Removal.—The Private Wire and Telephone Inatallation Com- 
pany announce that the increase of their business has necessitated 
ite transference from 110, Cannon street, where it has been carried 
on since 1894, to larger premises at 5, Palmer-stréet, West- 
minster, S. W. 

Accringten.—In December, 1898, the Town Council were con- 
sidering tenders for cables, and they thought the price was high and 
resolved to wait until copper came down. Copper rose instead, 
and the cables being wanted a much higher price has now to be 
paid for them. 

Pickoring.—The question of lighting the workhouse premises 

witb gas has been under consideration, bat at the last meeting of 
the Guardians it was suggested that the matter should stand over, 
seeing that there was some talk about introducing the electric 
light into the town. 
- BRhondda.—A special meeting of the District Council to con- 
sider a Bill for incorporating and conferring powers on the South 
Walesa Electrical Power Distribution Company was to have been 
held recently at Pentre, but the question was deferred owing to 
there being on insufficient attendance of members. 


Thirsk.—The Parish Council are making representations to the 
Board of Trade with a view to securing the insertion in the Thirsk 
electric lighting draft provisional order of certain clauses which 
are deemed desirable in the public interest. Similar representa. 


tions are being made by the Sowerby Parish Council. 


schemes, and for which we are indebted to the Surrey. Advertiser: | 
t ite of the Bill had been duly. made in accordance with the 
standing orders of Parliament and the other necessary deposite, 
The Hampton Wick Urban District Council had intimated, without 
prejudice, that they would be prepared to withdraw their dissent 

regard to the Corporation’s proposal to construct a short length 
of tramway from the gui to High-street, Hampton Wick, pro- 
vided the Corporation would agree that the lines at the foot of the 
Hampton Wiok side of the bridge should not be used as terminal 
pointe, but would be joined both in the direction of the Hampton 
Court-road and of the High-street with the lines to be laid either 
by the Middlesex County Council or by any company who might 
obtain power for that purpose. The committee had intimated, as 
suggested, that they saw no abjection to a suitable arrangement. 
As authorised by the Council, a commanication had been addressed 
to the Light Railway Commissioners dissenting from the light 
railway scheme of Messre. Greenwood and Batley, and in reply 
thereto Messrs. Greenwood and Batley's solicitors had replied that 
no steps were taken by the Carporation prior to the announcement 
of their clients’ application, and they ventured to submit that 
their action was an afterthought merely intended to blook out 
their cliente’ application and not brought forward bond fide in the 
interest ef the borough. Tbe committee had pointed out to the 
Light Railway Commissioners that it wae not until after the 
Council had in March last decided to prepare a tramway echeme 
that the Corporation received an intimation of the proposals of 
oe 5 575 eo ; further, aah A of the 
Jorporation in promoting their own tramway scheme an oppoein 
that of Messrs. Greenwood and Batley was, in their opinion, if 
the best interests of the borough, and would be persevered with.” 

Burnley.—A memorandum on the negotiations of the Town 
Council with the outeide local authorities for the reconstruction 
and working of the tramways in their districte, which appeared in 
the Burnley Express, states : ‘‘ The Corporation, as the promoters 
of the Bill, entered into negotiations with the outside local autho- 
rities before the deposit of the Bill. A conference was held on 
Sept. 14, 1899, ab which general approval was expressed of the 
intention of the Corporation to seek the requisite powers for a 
reconstruction of the whole line, after purchase from the Burnley 
and District Tramways Company, Limited, subject to agreements 
being entered into with the authorities for the future work- 
ing of tbe lines in their distriots. An agreement was accordingly 
prepared and aubmitted to each local authority, in which it was 
proposed that the Corporation should obtain the requisite powers 
and reconstruct the lines throughout at the expense of the local 
authorities so fer as their lengths were concerned, and that the 
Corporation should in respect of the first five years pay a rental 
equal to the annnal charges for interest and sinking fund witb 
the requisite prons for repairs and maintenance, and that 
ab the end of that period in the absence of agreement the Board 
of Trade should be asked to determine the future rental to be 
paid. The form of os fia was returned by the local autho- 
rities on Dec. 28 last altered in such a way as to give the local 
authorities a share in the reoeipte of the whole undertaking both 
in Burnley and outside. The Corporation were put under an 
obligation by the Act of 1898 to work the portions of the tramway 
outside the borough, but there is nothing in that Act or elsewhere 
to give to the authorities a partnership interest in the whole 
concern, nor is there any responsibility upon them in relation to 
the working thereof. Seeing that there was such an important 
principle at issue between the Corporation and their neighbours, a 
conference was held at the Town Hall on Monday week.” The 
memorandum details what transpired at the conference, Since 
the conference, which resulted in an agreement being arrived at, 
Mr. Eastham, on behalf of the local authorities, has sent the 
terms of their modified proposal to the Corporation, and the Cor- 
poration bave, on the other hand, forwarded their alternative pro- 
posal to each of the local authorities, The half-yearly meeting 
of the Burnley and District Tramways Company, Limited, was 
held ab the Mechanics’ Institution last week. With regard to 
the purchase of the company’s undertaking by the Municipality, 
it was stated that notice was due on Aug. 11 next, and all trans- 
actions must be completed within six months of that date, so that 
the company shall practically cease to exist at the end of the year. 


LIGHTING AND GENERAL, 


Redditoh.—The Council are applying for an additional £8,000 
for extensions. 

Govan.—The official opening of the electric lighting works has 
been fixed for the 20th inst. j ai: 

Pateley.—An additional loan of £20,000 is required for 
electricity supply extensions. 

Edinburgh.—It is proposed to raise the salary of the resident 
electrioal, engineer by £150 per annum. 

Bradford.—The applications for the post of electrical engineer 
to the City Council have now been reduced to 10. 

Stockport.—The Mayor (Mr. Thomas Webb) formally opened 
the Corporation’s electricity works on the 18th inst. 

Barnsley.— Ib is expected that the committee will be able to 
give an intermittent supply of electricity in about a week. 

Walkden.—The trustees of the Duke of Bridgewater are having 
a large turret clock erected, which is to be illuminated at night by 
electricity. i 

Shannon Water and Electric Power.—A memorial has been 
edged Bi e non-compliance with Standing Orders in the case 
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‘Blectrie Constructien Co.—The transfer books for the ordinary 
shares will be closed until Jan. 31 inclusive for the payment of the 
55 of the dividend of 6 per cent. per annum declared on 

uly 13 last. 


Direct United States Cab'e Co.—An interim dividend has been 
declared of 3s. per share, free of income tax, being at the rate of 
3 per cent. per annum for the quarter ended Dec. 31 last, such 
dividend to be payable on and r the 3lsb insb.. setting aside 
£15,000 to reserve fund account and carrying forward a balance of 
about £6,347. 


Twiekenham.—A letter from the Richmond (Surrey) Electric 
Light and Power Company, Limited, info the Council of 
their intention to apply for a provisional order authorising them 
te supply eleotricity, and asking the Council to consent to the 
echeme, ie being considered by the Lighting Committee of the 
Districts Council. 

Dunblane (Perth).—Ata meeting of the Western District Com- 
mittee of the Perth County Council, iù was remitted to the 
Emergency Road Committee to deal with a notice of application 
for a provisional order for power to supply electric current to 
Dunblane and Bridge of A by the Urban Electric Supply 
Company, Limited. 


These rente will total sbout £158 per annum; besides that the 
wires, etc., will be assessed. 

Saltbarn.—Notice of motion has been given to the effect that 
the Council would net consent to further concessions to the Cleve- 
land and South Durham Assets Company without an equivalent, 
Shab wives they were prepared so cell hair electric Lighinntreopersy 
that whea they were prepered to ectric lighting 
the Council ehould bave tbe first offer. ; ere 

Middlesbrough.—It has been decided by the Electric Lighting 
Committee of the Town Couneil to supply electricity outside the 
compulsory area to consumers willing to take it for three years 
and pay 10 per cent. on the cost of laying the mains to their 

remises. The company laying down oables at Middlesbrough 
ave guaranteed their cables for 30 years. 

Wooden Palleys —We have received from the Revolution 
Wooden Pulley Company, of Coronet-street, Hoxton, N., a copy 
of their price-list for wooden split pulleve. The advantages 
claimed: for these pulleys are that they offer a better grip to a 
belt, there is less vibration, and they are cheaper, lighter, and 
stronger than the ordinary type of pulley. 

Leeds.—The City Council will be asked at their next meetin 
to make extensive additions to the eleotric lighting station an 
plant in Whitehall-road. It is proposed to demolish the Britannia 
Mille, adjoining the present generating station, and to erect new 
buildings. The new plant will be of a different type to that now 
in uee, and the 18 pes system will be adopted. 

Appointments Vaeant.—A chief electrical assistant is required 
for Glaegow Corporation tramways.—The Corporation of Bedford 
invite applications for the appointment of assistant electrical 
engineer.—Particulars of the above appointments and also of 
vacancies for several draughtemen, an engine-driver, and a motor 
inspector will be found in our advertisement columns. 

Londen Gazette —An order of adjudication has been made out 
ra W. Dalzell, trading as W. Dalzell and Co., Newoastle-on-Tyne, 
Dec. 29, 1899; and re F. B. Paynter, Middlesex, Jan. 12. In the 
estate of C. H. Kitching, Kingston-upon-Hull, a first and final 
dividend of 2s, 9d, in the pound will be paid on Jan, 25 at the 
office of the Official Receiver, Trinity House-lane, Hull. 

St. James, Westminster.—The arbitrator appointed by the 
president of the Surveyors’ Institute has fixed Monday, Feb. 5, as 
the day for determining the value of the land on the north side of 
Ganton-street, payable to the Vestry by the St. James's and Pall 
Mall Electric Light Company, and the Vestry'e solicitors have 
been instructed to take the necessary steps in the matter. 

Greenock. —The question of lighting the harbour by electricity 
has been reopened, and the Electricity Committee are preparing a 
report for the consideration of the Harbour Trust. The engineer 
of the electrical station reports that for the four weeks ending 
Jan. 5, 1900, 15,217 unite of electricity had been generated, at a 
S m cost of £55. 10s., and the estimated income an this is 


Dewsbury —Ab a meeting of the council of the Dewsbury 
Chamber of Commerce on Wednesday the question of revision 
of telephone charges was discussed, and it was eaid that the 
National Telephone N alternative system was not avail- 
able at Dewsbury, though granted to some other towne, because 
the Corporation refused to leb the company lay wires beneath 
certain streets. The President remarked that, in his opinion, the 
action of the Corporation was in the interests of the community. 


Wireless Telegraphy.—Laffan’s Agency wires from New York 
as follows: ‘‘Mr. Nikola Tesla, having completed his experiments 
with wireless telegraphy in Colorado, has returned to New York. 
He says: ‘My experiments have been most successful, 
and I am now convinced that I shall be able to communicate by 
means of wireless telegraphy, not only with Paris during the 
exhibition, but in a very short time with every city in the 
world. My terminal instruments will be absolutely immune from 
extraneous disturbances, and I bope to obtain a speed of from 
1,500 to 2,000 words a minute, I have returned to New York to 
pursue a series of experiments with a view to solving the greater 
problem of transmitting power without using wires. 


Dean Manufacturing Co.—A company has been formed ab 
Brighton, with offices at 111, Gloucester-road, the object being to 
purchase or otherwise, as a 5 business of the 
Reason Manufacturing Company, ited (registered 1891), and 
aleo to carry into effect a second agreement with the Matual 
Electrical Trust, Limited, for the acqaisition of certain patents 
relating to the distribution, measurement, and utilisation of elec- 
trieal energy ; to establish and maintain te ph aod 
systems ; to manufacture all kinds of automatic machines, working 
modeles, tools, and scientific goods; and to construct and maintain 
rail and tram roads. The capital is £50,000 in £1 shares. 
Accidents —A tleman whose horse shied at the of 
a tramcar at Bradford was ansuoceseful last week in 
recover £50 damages from the Corporation. In places where teams 
and motors abound owners of horses ought to make their herses 
mo , which is comparatively an casy mattes. On Wedaes. 
day, through miscalealation on the part of the driver, or failuse 


The passengers 

in the cable in the trolley pole of one of the cars at Aberdeen on 
Wednesday the automatic switch av the generating station was 
3 n, and in consequence a section of the line became 


Ayr.—The electrical engineer, Mr. Arthur J. Faller, ia bis last 
report, attributes recent troubles with the are lamps to a bad 
batch of carbona. He also states that the load continues satisfac- 
tory. The accounta show that for the first half-year they are 
£400 better in private light alone than for the same period last 
year. This is an increase of about 40 per cent. Mr. Hammond 
recommends that notice should be given to Messrs. Siemens that 
delivery of the plant ordered from them will be required about 
Feb. 1. He also suggests the advisability of substituting a plant 
for giving direct supply to the area adjoining the genereti 
station, and the Electricity Committee are to consider this propa 
and advise him before the new plant is ortlered. 

British Themsea-Heusten Ce.—This Company have forwarded 
us their catalogue of transformers of sizes extending from 1 h.p. 
up to 10kw. We notice that these are oil cooled, and that the 
cases are fluted on the outside to increase the cooling surface, Oa 
the second of the list a curve is given as to the ageing beat 
with res to iron losses. The company claim to have found a 
brand of iron which does not deteriorate magnetically by contiazed 
heating. The curve shows the constant loss extending over 1,200 
hours, the iron being maintained during that time at 80deg. C. 
No information is given in the curves as to the size of the teans- 
former, so that the hysteresis loss in percentage could nob be seen. 
Farther on in the list details of small transformers for synchronising 
and for ase in connection with volometers are described. 

Neweastie-on-Tyne.—The Bill to confer farther powers apon 
the Newcastle-upon-Tyne Electric Supply Company, Limited, has 
been duly deposited for introduction into Parliament next session. 
Power is sought by the company to supply ‘‘en in bulk ” to 
the Walker and Wallsend Union Gas Company, the Walker Urbaa 
District Council. ‘‘or any other local autbority, company, or person 
authorised by Parliament” to supply electricity. Provision is 
also made to enable the company to enter into agreement with 
Walker Urban District Council for the acquisition by the company 
of the undertaking, powers, and ‘privileges of the District Couneil 
conferred at em by the Walker Electric Lighting Order, 
1899 The Bill, however, provides that the company shall nob 
supply electricity in bulk or in detail” within the urban district 
of Walker without the consent of the District Council, or within 
the area of supply of the Walker and Wallsend Union District 
Gas Company without the consent of that company. The Bill 
also extends the company’s area’of supply to Long Benton. The 
Town Council on Wednesday decided to oppose the Bill. 

British Westinghouse Elect:io Co.— We have received from 
this Company their circular No. 1,010, which deals with trans- 
formers generally, and particularly with those which do not require 
any artificial means of cooling. In this pamphlet transformers 
designed for transmission work at very bigh voltages are described 
and illustrated. These run up to large sizes. For instance, on 
the face of the list we notice an illustration of a 375-kw. trans- 
former for 15 000 valts on the high-tension aide. In order to keep 
down the difference in potential between adjacent parts of the 
high-tension windings, the primary and secondary coils are divided 
up each into four sections, In this way the maximum voltage in 
any one section is reduced to some 3,750 volte, and the strain with 
an individual coil is greatly reduced. Apart from this the sub- 
division of the coile exposes a larger surface to the oil with which 
the cases containing these transformers are filled. The Company 
claim that the advantages of using oil in these machines as 
an aid in insulating them are great, and apart from this the 
oil also keeps down the temperature rise on the tranaformer. 
The oil used by the company is of a grade specially selected after 
extended research. As regards the efficiencies of the transformers, 
curves are given showing generally what may be expected. For 
instance, with the 375 kw. machine referred to above, the full 
load efficiency is 98°4 per cent., the half-load efficiency is 98 18 per 
cent., while at one-tenth load 93'38 per cent. of the power put into 
the primary is delivered from the secondary. On non-inductive 
loads its drop is only ‘9 per cent , which increases with a load 
having a power factor of 9 to 2°5 per cent. Toese figures were 
obtained with a frequency of 60 cycles per second. In the tables 
in the end of the catalogue full details of the various types are 
given, with the weights of the transformers, the cases, oil and 
floor space occupied, ut for the cost of the same one has to apply 
to the company direct, 
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King’s Lynn.— Owing to the increasing demand for current, the 
Town Council have teen forced to consider the question of 
manent extensione of plant at their generating station. The 
consulting engineer (Prof. Robinson) has been asked, to devise 
meane whereby any excessive vibration caused in connection with 
the working of the gas-engines at the station may be prevented. 


Persenal.—Mr. Edward Lomer has been appointed agent in the 
United Kingdom for the Accumulator Works (Accumulatoren 
Fabrik A.G., of Berlin and Hagen, Westphalia) for the sale of 
their stationary and portable accumulators and acoessories.—We 
are informed that Mr. J. Hardie McLean has severed his con- 
833 with the firm of W. Lucy and Co., Limited, ironfounders, 

x | N 

Audever.—An agreement has been entered into by the Town 
Council with the National Telephone Company. It is reported 
that since the application was made by the Cauncil to the Post 
Office fer a trunk connection, the Post Office has asked the com- 
pany for a guarantee before doing 80, and that having now been 
given by the company, the work would be put in band with the 


east possible delay. 

Private Fire Brigade.—We are informed that, owing to the 
continued extension of their works ab Hammersmith, the 
“ Roberteon ” Lamp Company have found it advisable to institute 
a trained fire brigade for the purpose of fire proteetion in the 
factory. Ia view of this the company have engaged the services 
of Ex-Chief Superintendent Howell, of the Metropolitan Fire 
Brigade, as ins‘ruotor. 

‘ Mechanteal World” Diary.—The thirteenth issue of the 
% Mechanical World Pocket Diary and Year Book,” for 1900, 
contains, as usual, a collection of useful engineering notes. 
rules, tables, and date, It ie published by Meesre. Emmott and 
Co., Limited, Mechanical World Offices, New Bridge-street, E.C., 
bound in cloth, at the low price of 6d., and makes a useful pocket 
companion for engineers. 

Cleansing Superiatendents’ Association.— With reference to a 
note which we published ia our last week’s issue on Steam- 
Boilers aad Refuse Deetructors,” those wishing to obtain copies 
of this valuable report can do so by applying to Mr. F. W. 
Brookman, bon. secretary to the Association of Cleansing Saper- 
intendente of Great Britain, at the Sanitary Works, Rochdale. 
The price of the volume is le. 

Steck Exehange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling dey in 
and to grant a quotation to the Brush Eleotrieal Engineering 
Company’s 44 per cent. perpetual second debenture stock, and to 
allow the London Electric Sepply Company’s further issue of 
£150,000 4 per cent, first mortgage debenture stock (redeemable) 
to be quoted in the official list. 

Newport (Men.).—At the monthly meeting of the Town Council 
Mr. Llewellyn breught up the report of the Electricity Com- 
mittee, and in reply to Mr. Wilkinson stated that the sub-com- 
mittee had resolved, acting Spee the advice of counsel, to accept 
the offer made by Mr. 8. Taylor, baker, to sell his property near 
the electrical station for £4,500. The action of the sub.committes 
was agreed to after a heated discussion. 

New Firm —Messrs. Rouch, Lambert, and Penny, who have for 
many years been in the employ of King, Mendham, and Co., and 
Mendham and Co., of Bristol, have acquired premises at 6, Sv. 
Stephen s- streeb for the purpose of carrying on business as electrical 
engineers, contractors, and manufacturers. We learn that the 
have secured, amongst other contracts, that of lighting the Turki 
bathe and hydro, Bristol (some 200 lights). 

Nerthallerten Electric Light and Power 0o.— Ab an extra- 
ordinary general oti of the members of thie Company on 
Tuesday, Mr. C. E. L. Ringrose presiding, it wae unanimously 
decided that ae the Company had gained publie lighting, and 
the present power of the two engines was used up by the demands. 
the capital of the Com (£2,000) be increased by £8,000 in £1 
shares. It was stated that the further demande for the light 
required extra plant. 

Malton.—Thoe Urban District Councils agreement witb the 
Northern Counties’ Electricity Supply Aesociation for a provisional 
order of the Board of Trade to supply the electric light in Malton, 
referred to in a note on Jan. 5, has been altered to practically 
embrace the present lighting area except Greengate; also to 
reduce the price from 8d. to 6d. per unit after 20 unite have been 
takea, and a corresponding reduction in the other maximum prices 
mentioned iu the ule, 

Bangor (Wales).— Application is to be made to the Public Works 
Loan Commissioners to borrow the sum of £15,900 ab 3 per cent. 
interest, for elecoric lighting purposes, repayable as regards the 
sum of £2 000 in 20 yes ro, and as regards the sum of £19,000 in 
26 years, by equal half-yearly instalments of priacipal and interest. 
Application is also to be e to the Local Government Board for 
power to borrow £2,500 for the purposes of extra mains, services, 
otc., in connection with the electric light works. 


Walsall. —The total number of consumers sapplied on Deo. 31 
last was 153. The total unite generated at the station duri 
the month of December was 44,799. The question of how mu 
additional land at Wolverhampton-street gasworks shall be appro- 

for an extension of the site for the electric generating 
station and the rent to be paid therefer has been left to the chair- 
man, as represen the Gas and Electric Lighting Committees, 
and the chairman of the Streets Committee. 

Leods.—Within a very short time the whole of the public 
theroughfares in the centre of Leeds will be lighted by electricity. 
At the present time schemes are being carried out for extending 
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the 
Police Station, and from the Great Northern Railway Station to 
Kirkstall-road, near the junction with West-street. The lamps 
are of 2,000 c.p. each. The Street Lighting Committee have also 
been authorised to propere plans for the lighting by electricity of 
Duncan · street and Lower Briggate. 

A New Electrical Mandbook.—We are informed that Mr. 
Uirio Hoepli publisher, of Milan, Italy, is about to publish an 
Italian edition of the Handbook of Electrotechnics,” by Messrs. 
Grawinkel and Strecker. The handbook will deal with raw 
material, greasing substances. transmission and generation of 
eleetric power, distribution and various applications of electricity, 

easur instraments and industrial electric companies, ete. 


hose wishing to obtain this manual my obtain it from Mr. 


lavio Dessy, Via Alfani 49, Firenze, Italy. 


Burton · on- Treat. —At the monthly meeting of the Town Council 
$t transpired with respect to the electric lighting undertaking that 
the quantity of current in Board of Trade unite sold during the 


past month amounted to 25, 199, showing an increase of 4,470 unite ` 


as compared with the corresponding month of last year. A letter 
wae read from the Natienal Electric Wiring Company, Limited, 
to Mr. Remeden. as to the establishment of a wiring system in 
the borough, and it wae resolved that Mr. Rameden confer with 
the company’s representative and report the result at the next 
meeting of the committee. 


Barry.—The Barry District Council have given notice of a 


statutory meeting for the pur of being. empowered to spend 
money in opposing both the Cardiff Corporation Bill and aleo that 
ef the new electric supply company in the next session of Parlia- 
ment. The opposition to the Cardiff Bill will be chiefly on the 
pcan’ that the proposed western sewer outlet at Lavernock would 
o in close contigu 

district. Tre present gasworks supply by the town are already 
in the Council’s possession, and it is contended would be adversely 
affected by the establishment of the electric supply company. 


Keighley. —Plana for replant 


eost of £5,000, and of boilers, engines and dynamos, etc., at a cost 


of £7 510—total, £12 510—have been approved and tenders are 


how to be advertised for. At the meeting of the Town Council on 
5 the following, among other proposals, were brought 
orwa 
electricity works subm | 
approved ; that the electrical engineer be instructed to advertise 
for tenders for two boilers, three engines and dynamos, and the 
various plant required for the complete equipment of the works. 


Salford. —Thirteen additional miles of electric cable have been 
laid in various maio streete of the borough, making a total length 
of 284 miles. The number of 8-c.p. lamps connected with*the 
mains bas increased from 31,800 to. 48,381, and the output of 
current from the Wallness-road station has amounted to about 
861.590 unite, or an average of 16,569 units per week, compared 
with an average of 11.100 units per week in the previous year. 
Numerous applications for current have had to be declined lately, 
as the plant at the Wallness-road station is already overloaded. 
Among the N were the urban district councils of Prestwich 
and Whitefield. 

Barrow.—The Town Council have resolved to inform she 
Munici Corporations Association that the Council intended to 
establish a municipal 5 service. The chairman of the 
County Council and the ugh electrical engineer have been 
authorised to take such steps as they may consider necessary in 
order to expedite the completion of the various contracte, A 
second generator and engine is to be purchased from Messrs, 
Bruce Peebles and Co., in accordance with the terms of their 
contract dated July 28, 1899. A sub-committee is discussing the 
question of utilising the steam which may be generated by the 
burning of bouse refuse. 

Olaham.— Mr. H. P. Boulnois has held an enquiry into the 
application of the Corporation to borrow £36,000 for building an addi- 
tional boiler-bouse, prove Kew dynamos and boilers, and extend- 
ing the mains and other works connected with the electric lighting. 
Last year the Corporation obtained an Act of Parliament to lay 
down 26 miles of new lines to be worked by electricity, and there 
are slready existing about 25 miles. The principle of spendi 
the money before the enquiry had been held was objected to, an 
tbe Inspector said he would have to report the fact that work bad 
been proceeded with, and be did not know what reply the Local 
Government Board would make. 


Richmend (Surrey).—Av the last meeting of the Town Council 
a letter was read from the Richmond Electric Light and Power 
Company giving notice of their intention to extend their works 
into the Kew-road and Kew Gardens district, and enclosing plan. 
The letter was referred by the Highway Committee to the Lighting 
Sub-Committee. Mesars. Frisa, eee and Co. were 
5 bo audit the accounte of the tric Light and Power 

mpany for the year 1899, on behalf of the Corporation. The 
workhouse is to be connected with the National Telephone Com- 
pany's system, and a private wire ie also to be laid between the 
infirmary and the workhouse medical officer’s residence. 


Birstall.—A few weeks ago the Birstall Chamber of Commerce 
approached the District Council on the subject of electric lighting 
for the town. A letter was sent asking if the Council were go 
to lay down a plant, or, failing that, would it be in the power 
any property-owner to supply electric light to his neighbours if 
desired. A letter has now been received from the District Council 
to the effect that there was no present intention on ee ieee of 
that body to undertake any scheme of electric lighting for ball. 


system of electric illumination from New Briggate to Sheepecar . 


guidy to the proposed extension of the Council's 


offices and battery-room at a 


: That the final piane of offices and battery-room for the 
tted by the electrical engineer be 
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The position of the Council in respect to any private undertaking 
would depend so much upon each particular case that it wae not 
possible to give a definite answer applied to all cases generally. 


Warminster.—At last week’s meeting of the Urban District 
Council, the Clerk said he had received a further letter from 
Messrs. Rowoliffs and Co., with regard to the suggested lighting 
of the town by electricity, asking for 5 as to population 
and the requiremente of the Council. These he had supplied, and 
it was very probable the firm would submit some terms to the 
Council after they had consulted their clients for whom they were 
acting. He added, in reply to Dr. Aloock, that Messrs. Rowclifis 
and Co. had concluded that ae Warminster had had the electric 
light the town had obtained a provisional order. He presumed if 
me firm proceeded with the matter they would obtain the required 
order. 


Islington.—At last week’s Vestry meeting the Vestry Clerk 
reported that Private J. Tierney, in the employ of the electric 
lighting department, was wounded on Dec. 15 at the battle of 
Colenso ; Hobday, another employé, was at the front, but was not 
reported wounded. The electric light columne have been erected 
in Eesex-road, and the light will probably be supplied next week. 
The Finance Committee reported that the Vestry on Dec. 16, 
1898, passed the following as a standing resolution: Resolved 
that in fature no contract be entered into for works proposed to 
be paid for out of loans until the consent of the sanctioning 
aut aly has been obtained.” The oommittee's resolution was 
contirmed, 


Carlisle.—The Electric Lighting Committee i ptoposs to pat up 
five additional public arc lampe (bringing the number on the 
streets up to 30), also two ornamentai electric standards 
the town hall in place of the gas lamps at present there. 
case they propose to ch no more than would just about cover 
the cost—namely, 2d. per unit for pablic lighting of offices, and 
£23 per lamp for the electric standards and arc lighte—the sum 
including maintenance. A stron opinios 0 been expressed 
that it was hardly the duty of the Electric Lig ting Committee 
to control these lights in the future, the Health Committee on 
Friday last paseed a resolution recommending the Council to 
appoint a special lighting committee. 

St. Marylebone.—A deputation of residente waited upon the 
President of the Board of Trade on Wedneeday re the electric 
lighting complainte. A full report of the meeting will be found 
in another column. At a meeting of the Vestry last night a 
report from the Works Committee was submitted recommending 
that witb regard to reference back from Vestry as to communica- 
tion from the London County Council respecting notice by the 
Metropolitan Electrio Supply Company to lay mains in Oxford- 
street from Rathbone-place eastward, and report from the sur- 
veyor as to notice from the company relative to the same work, 
the Council be informed that, in the opinion of the Vestry, the 
application is objectionable and should not be granted. 


Cardiff.—-Tho Parliamentary Committee of the Cardiff Corpora. 
tion waited upon a committee of the Glamorgan Coanty Council 
on Tuesday with reference to the redemption of the toll on 
Penarth-road. Reference was also made to the Bill promoted by 
the Electrical Power Company, in which it is sought to obtain the 
20 i to establish electric motive power in any part of the county 
where the company may deem advisable, and the committees 
discussed the feasibility of joinb opposition, but no decision was 
arrived at. Aba subeequent meeting of the Cardiff Lighting and 
Electrical Committee, the Chairman (Alderman P. W. Carey) stated 
that Mr. ange pee (electrical engineer) had been instructed to brio 
up a full and elaborate report dealing with the whole question o 
the lighting of the town. 

Glazine.—We have received from Messrs. A. Rote and Co., of 
61, St. Mary-axe, E.C., some circulars relating to a compound 
called Glazine, which they have introduced for lubricating com- 
mutators. They state that it gives entire satisfaction in preventing 
wear and reducing sparking with either metallic or carbon brushes. 
One raph in their working directions is, however, difficult to 
take in. They say that sbould, however, sparks appear at thebrushes, 
owing tu very great variation in the load, then the temporary 
wear is taken up by bbe coating of ‘‘Glazine,” the commutator 
iteelf not being affected in the least. We fail to understand what 
ie meant by temporary wear, or how the labrication on the com- 
mutator can do more than decrease the eroding friction of the 
brushes on the commutator. 


Empleyess’ Dinner.—The employés of Messrs. Rosling and 
Appleby, electrical and mechanical engineers, Trafalgar Works, 
Bradford, held their eighth annual dinner at the County Restaurant 
on b, when about 150 sat down. After dinner, Mr. 

Friday las b bo 50 d fter di M 
Appleby presided at the concert, when the toaste ‘‘ Queen,” 
„Firm, Mr. Fynn,” Soldiers in South Africa,” etc., were 

. Songs were rendered (accompanist, J. Sykes) by Messrs. 
Bor Birk, Coates, Smith, Brown, Butterworth, Wren, ale, and 
Cass. Mr. Jobn Morgan sang The Absent-Minded Beggar,” 
and the tambourine was passed round, and the amount of £1. 
9s. 6d. was collected for the Mayor’s fund in aid of the reserviste’ 
wives and families. Praise is due to Mr. A. Haigh and Mr. W. 
Mullard, who acted as etewards. 

Partnership.—We are informed by Mr. W. M. Mordey that he 
has taken invo partnership Mr. R. A. Dawbarn, who until recent! 
held the ition of the superintendent engineer to the Brus 
Electrical Engineering Company. It will be remembered that we 
noted Mr. Dawbarn’s resignation of this 
issue. The new firm of Mesars. Mordey and Dawbarn will carry 
on their consulting tice from 82, Victoria-street, Westminster. 
The practical experience 


“fa each 


of the incoming member of the firm is 


time, thus saving expense 


(1) a clause giving the 


upon the terme of Section 2 of the Electric 
(2) Section 15 of the order of 1899 to be so extended that no works 
be carried out in private streeta without notice to and deposit of 
a plan with the local authority ; (3) Section 32 of the general order 
to be so amended that a revision of prices may be applied for after 
each three years, instead of after each seven years ; (4) the cost of 
public lighting, including maintenance and re 
tion of standards), shall nob exceed £3 
2,000 hours, and an addition to that effect be m 
of the Act of 1899; (5) the maximum for each unit over and above 
20 unite to be 7d. instead of 8d., and the fourth echedule to the 
special order to be amended accordingly. The clerk has been 
authorised to instruct counsel to settle clauses and amendments, 
and to advise. 


the Guardians 


post in our last week’s 


most extensive, going back to 1881, when he was connected with 
the manufacture of Gramme machines, with the old British Electric 
Company. Since then he has had unequalled experience in the 
planning, egtimating, d ing, and carrying oub of all kinds of 
electrical engineering works, and we upon Mr. Dawbarn as 
a decided acquisition to the lisp of our electrical consulting 
engineers. 

Electric Priating.—We have received from the General Electric 
Company a copy of a brochure prepared by the Csocker- Wheeler 
Company, of New York, for whom they are the Lonodn agents. 
This brochure deals with the advantages possessed by electric 
motors for use in the printing trade. Ip the first place, the ease 
of control is pointed out, which enables the printer to obtain any 
speed required for various work. n, the efficiency of the 
apparatus and small loss of power is shown, diagrams being given 
comparing the engine work with the motor work. The motors 
can be placed in positions where it would be im ble to drive 
from belte off line shafte, and one machine can be o ad a 
when only small orders have to be 


worked on. Another point touched on is the cleanliness of the 


motor ‘as compared with driving shafts. As to the question of 
coeb, ib is stated that in many cases the initial outlay is not greater 
than for shafting, and the motor soon saves any eligbt extra cost 
by ite economical working. 


Woking —The draft proposes provisional order of the Woking 
Electric Supply Company, Limited, is to be amended as follows: 
uncil power to purchase at the end of 
15 years that portion of the undertaking then within their district, 
ighting Act, 1888; 


irs (bub nob erec- 
mp per 25 c.p. for 
o to Clause 34 


Milo Ead.—The Vestry last week received a deputation from 
with regard to the electric light installation 
rovided by the latter. On behalf of the deputation, 
d was said the Guardians had their own electric light 


installation, but it had proved quite unequal to adequately 
lighting the various institutions belonging to the Guardians in 
Rancroft-road. It was costing the ratepayers from £500 to £1,000 
a year more than a proper supply of gas, and was tbus a continual 
expense to the district. 
might take over the dynamos and arrange to supply the current 
by building a duet destructor. 
the fact that Mile End would shortly 
that already had its electric 
The electric engineer for thab district had stated that it would be 
quite possible to su ply the whole area of the new borough, and 
consequently it wou 

further expense. Eventually the matter was referred to the 
Finance and General Purposes Committee. 


The Guardians suggested that the Vestry 
In reply, attention was drawn to 


connected with a district 
ho installation in working order. 


not be advisable to contemplate going to 


Transvaal —The Globe: St. Petersburg correspon- 


dent telegraphs that the Russian Government recently addressed 


the question to the Swiss Federal Government as to whether Great 
Britain can witbhold and return private and official telegrams 
coming from or destined for the Transvaal, in view of the Inter- 
national Telegraphic Convention which was concluded at Sb. Peters- 
burg in 1875. According to the reply made by the International 
Telegraph Bureau at Berne, the countries in the convention 

to can certainly withhold such telegrams as are pre- 
judicial to themselves ; this euspension can be either complete or 
partial, and the other countries must be informed thereof. The 
Herald gays: The aceent here lies on the word ° prejudicial.” 
However, all began and telegraphic correspondence between 
merchants, as well as simple dispatches to newspapers, have not 
been forwarded. Are all these ‘prejudicial?’” The action of 
the Russian Government in this matter is quite of a ‘‘ Gilbertian ” 
character. If there is one country in which every telegram, 
especially those destined for the outside world, is rigorously super- 
vised, ib is Russia. At any rate, the suspension of telegrams from 
or to the Transvaal cannot affect the trading community of Russia 
to any very serious extent. 

Hours of Tramway Men.—The Manchester Guardian sa 
the motormen and conductors in the employment of the 
Potteries Electric Traction Company have signed the following 
petition addressed to the manager of the company: ‘' (1) That we 
aak for a 10 hours’ day on weekdays and eight hours on Sundays ; 
(2) that the motormen have 5s. per day; (3) that the conductors 
have 4s. 2d. per day; and (4) that all overtime be paid time and a 
quarter on weekdays and time and a half on Sundays. Sincerely 
hoping that after mature consideration this application will meet 
with your favourable consideration, and that you will be in a 
position to give us a reply ab your earliest convenience,” etc. At 
a midnight meeting of the motormen and conductors, at which it 
was decided to present a petition, complaints were made thav the 
hours worked by the men were excessive. It was stated that some 
of the men, after working till midnight or later, had to be at the 
depot at five o’clock the following morning to take out the ears. 
Sometimes they had to wait several hours before they got a car, 
and no account was taken of the time they were kept waiting, 
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If, on the other hand, they were late, they ran the risk of being 
suspended for a week, because they were required to take out a 
car and were not ready. Some of the men complained that 
they were not relieved frequently enough during the day. They 
sometimes to work for five hours without a break. 
Kensingten.—Ab a meeting of the Vestry on Wednesday, a 
report was eubmitted by the Works. and Sanitary Committee 
stating that the committee had considered the desirability or 
of steps being taken for the lighting of main s in 
the parish with electricity, in view of the price for the supply of 
electrical en for public purposes by the Kensington and 
Notting Hill Electric Lighting Companies having been provi- 
sionally fixed by. Parliament last session at 24d. per unib, and 
of the fact that the Brompton and Kensington Electricity Supply 
Company had also signified their willingnees to supply energy at 
same rate. The committee, however, were not prepared in the 
absence of a much more favourable offer on the part of the several 
electric lighting companies to submit a recommendation in favour 
of the adoption of electric light in the main roads, but considered 
that the Vestry should look for the improvement of the street- 
lighting in the parish to the increased adoption of incandescent 
gas lighting. The committee had aleo considered the question as 
to the lighting with electricity of the portion of Cromwell-road 
about to be paved with wood, but whilst they did not for the 
reasons given submit any recommendation for the present adoption 
of electric light in that thoroughfare, they were of opinion that 
advantage should be taken of the breaking up of the road for the 
wood-paving works to lay throughout that portion of the road an 
iron conduit which would be available for any mains for public 
electric lighting purposes in the road which might be hereafter 
decided on. The estimated cost of the work was £250. Notices 
and plans have been received from the undermentioned electric 
lighting companies relative to proposed extensions of their mains 
in the parish—viz., Notting Hill Electric Lighting Company— 
Campden-hill-road ; Brompton and Kensington Electricity Supply 
Company—Drayton-gardens (two sections), Wetherby-road, and 
Earl's Court-road. Permission is to be given for the works to be 
proceeded with, subject to the usual conditions. 
Whitechapel.—At the meeting of the Board of Works on 
Monday the Electrical Committee recommended: (1) That a sum 
of £20,000 be now borrowed from the London County Council, 
balance of the sum of £30,000 mentioned at the meeting of the 
Board beld on Dec. 4 last, as required on account of such sum as 
may be necessary to carry out that portion of the work of erecting 
the electric lighting installation in the district, as contemplated 
by the report of Mr. Wright, the electrical engineer of the Board, 
and such further work as may have been since determined upon, 
such loan of £20,000 to be upon the instalment system, repayable 
in 42 years by equal annual instalments, with interest at the rate 
of £3. 5s. per cent. per annum, payable quarterly, such loan to be 
taken up at once, the Board paying the costs of such loan, and upon 
the understanding thatif any works requireto berenewed during the 
currency of any part of the loan, thecostof such renewal shall be pro- 
vided for out of a sinking fund for the purpose, or shall constitute a 
maintenance charge and shall not be ə the subject of a fresh 
loan, no part of the principal to be repaid until the expiration of 
three years from the date of the loan, and that the seal of the 
Board be now affixed to such mortgage, and that a cheque be 
drawn in favour of the London County Council for the sum of 
£32. 7e. for the fees in connection with such mortgage ; (2) that 
20 additional arc lamps be obtained from Messrs. Crompton and 
Co., Limited, under the terma of their present contract at the cost 
of £764. 68.; (3) that the plans, which have been prepared for the 
construction of the first portion of the electrical power-house in 
Osborn - street, be approved by the Board, and that they be sub. 
mitted to the London County Council for approval, and that such 
plane, when approved by the Council, be referred back to the 
ectrical Committee for the purpose of getting oub specifications, 
quantities, and estimates, and with instructions to obtain and 
open tendera for the performance of the works, and to recommend 
to the Board the acceptance of such tender as the committee may 
think desirable. 


PROVISIONAL PATENTS, 1900. 


JAN. 8. 

4931a. Improvements in and connected with telegraphy. 
William Lloyd Wise, 46, Lincolu's-inn-fields, London. 
(Albert Cushing Crehore and George Owen uier, 
United States.) (Date claimed under Patents Rule 19, 
March 6, 1899.) 

490. Improvements in electric aro lamps. Hugo Bremer, 
42, . Barmen, Germany. (Complete specifica- 

D. 

434. Improvements in and pertaining to phonographs, 
gramophones, telephones, and the like. Artbur 
Sidney Bowley, 168, Fleet-etreet, London. 

435. Improvements in apparatus for electrically interlocking 

the doors or gates with the operative machinery of 

hydraulic or other lifts. Frederick Thomas Hollins 
and Henry Christian Thomas Amendt, Liverpool street 

Station, London. 

Improvements in electrical switches. William 

Wise, 46, Lincoln’s-inn-fields, London. (The Ak 

Gesellschaft Elektricitätswerke, vorm, O. L. Kummer 

und Co., Germany.) | 
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440. Improvements in electric light sockets. Leo Miller 
Chapman and James Madison Gelatt, 40, Chancery-lane, 
London. ; 

466. Improvements in apparatus for facilitating the escape 
of gas from electric storage batteries or accumu- 
lators. Walter James Wells and Allen and Adamson, 
Limited, 65, Chancery-lane, London. 

467. Improvements in or relating to electric light fittings. 

Bernard Morley Fletcher, 7, Victoria-street, Westminster, 

London. 5 à 

AN, 9. 


489. Improvements in devices for locating earth contacts 
en electric cirouits. Matthew Jervis Myers, II. South · 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) | 

807. Improvements in the construction and manufacture 
of electric belis. Adam Clarke, 36, Langley road, Small 
Heath, Birmingham. 

516. Improved electric switch for electric trams and rail- 
ways. Jaroslav Vesely, 8, Quality-court, Chancery - lane, 
London. (Complete specification.) 

594. Improvements in and relating to variable electrical 
resistances. Edgar Alfred Goddin and James Tarbotton 
Armstrong, 40, Vartry-road, South Tottenham, London. 

547. Improvements in process of and apparatus for 
magnetic separation. Clarence Quintard Payne, 1, 
Queen Victoria-street, London. (Complete specification.) 

559. Improvements in transformers. William Lloyd Wise, 
46, Lincoln's- inn -fielde, London. (The Aktien Gesell - 
echafc Elektricitätswerke, vorm. O. L. Kummer und 
Co., Germany.) (Complete specification.) 

585. Improvements in and/or connected with eclectrie 
meters. James Grieve Lorrain, Norfolk House, Victoria- 
embankment, London. (Hector Alan Macdonald, France.) 


JAN. 10. 


591. Improved apparatus for regulating the current in an 
electrolytic interrupter. Llewelyn Newton Tyack and 
Frederiek Benjamin Fawcett, University College, Bristol. 

885. New process of total suppression of motive power 
as well as of electric energy in the industrial 
preduction of carbides. Josh de Burgue and Raphaél 
Sunyé, 41, Faabourg Montmartre, Paris. 

610. Improvements in electric order telegraphs for use on 
shipboard and elsewhere. Charles Felix Kronheimer, 
53, Cbhanoery-lane, London. 

€23. Improved carriers for wires or electric conductors, 
such as the trolley wires or conductors of electric 
railways, tramways, and the like. Robert Frederick 
Black, 46, Lincoln’s-inn-fields, London. 

630. A method of and apparatus for connecting electric 
meters in three-wire circuits. John Reid Dick and 
the Reason Manufacturing Company, Limited, Norfolk 
House, Norfolk-street, Strand, London. 


Jan. 11. 

636. Improvements in screens for incandescent electric 
lamps. Henry Simpson, 38, Margravine-gardens, West 
Kensington, London. 

638. Improved electrode. Ernest Arthur le Seuer, Rideau 
Club, Ottawa, Canada. 

655. Improvements in or connected with electrically: 
actuated mechanism applicable for various purposes, 
such as the steering of ships, the working of engine 
room or like telegraphs, or the training of guns, 
George Edward Vaugban, 57, Chancery-lane, London, 
(John Alfred Vaughan, South Africa.) 

659. Improvements in electric switches. Auguste Gardy, 21, 

Ely place, Holborn-circus, London. 

661. Improvements in tolephone apparatus. Walker Moseley, 
32, Linden-grove, Peckham, London. 

975. Improvements in or relating te electric batteries, 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (Robert Crosby McCartney, United States.) 
(Complete specification. ) 

683. Alternatizg-current meter for small non-inductive 
ateu. 5 rie tages bot Queen Victoria- 
street, London. emeine Elektricitate-Gesellechaft, 
Germany.) (Complete specification.) 

638, Improvements in sound transmitters or disseminaters 

for phs, Frederick Myers, 111, Hatton-garden, 

London. (Complete specification.) 

mprovements in magnetic cut-outs. Ernst Andreas, 

46, Lincoln’s-inn-fields, London. 

700. Improvements in compounds for diclectrical purposes. 
Carl Jung, Adolf Brecher, and Adolf Kittel, Clun House, 
Surrey-street, London. 

JAN, 12, 


729. Improvements in electrical switches. Charles Mark 
Dorman, Reginald Arthur Smith, and Herbert George 
Bag 8 Electrical Works, Salford. (Complete 
8 cation. 


.‚.i. n ee ee 


cirouits electrically-prepelled vehicles. Jasper 
Wetter, 37, Eesex-street, Strand, London. (Elektrizitäte 
Aktien vormals Schuckert und Co., Germany.) 
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150. Improvements in and relating dynamometers, 
Frederick John Cox, 674, 55 Birmingham. 


768. Improvements in or connected with electric aro lamps. 
The Davy Electrical Construction Company, Limited, 
and John Leman Eckersley Daniel, 40, Chancery-lane, 
London. 

776, Improvements in electric fittings. Arthur Edward 


Bennett, 24, Southampton - buildings, Chancery-lane, 
London. 
JAN, 13. 


$13. Improvements in the manufacture of accumulator 
plates. Zdzislaw Stanecki, 322, High Holborn, London. 
(Complete specification. ) 

814. Improved methed of and installatien for operating two. 
phase electric motors. Benjamin Garver Lamme, 322, 
High Holborn, London. (Date applied for under Patents, 
etc., Act, 1883, Sec. 103, June 14, 1899, being date of 
application in United States. ) 


837. Improvements in or relating to incandescence electric 
lampe. Henry Harris Lake, 45, Southampton - buildings, 
Chancery-lane, London. (Thomas Shearman, United 
States.) (Complete specification. ) 

838, Improvements in or relating to incandescence electric 
lamps. Henry Harris Lake, 45, Soutbampton-buildings, 
Chaucory-lane, London. (Thomas Shearman, United 
States.) (Complete specification.) 

880, Improvements in or relating to incandescence electric 
lamps. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (Thomas Shearman, United 
States.) (Complete specification. ) 

Improvements in or relating to incandescence electric 
lamps. Henry Harris Lake, 45, Southampton - buildings, 
Chancery -lane, London. (Thomas Shearman, United 
States.) (Complete specification. ) 


SPECIFICATIONS PUBLISHED. 


1898. 

19876. Electrolytic separation ef zino from sinc oxide. 

Steinhart, Vogel, and Fry. 

26723, Device for indicating the frequency of aa electric 
current or currents, the said device being applicable 
for signalling and indleating speeds and the like. 
Burnand. 

60. Electrically-cperated clocks. Andersson. 
1899. 
214. Apparatus for eloctrically interlocking the block and 
mechanical signals en railways, Ferreira and Pryce. 
218. Electric railways of the sectional eenductor type. 
Lorrain. (Esmond.) 

1188. Guards for overhead electric cenductors, such as 
trolley wires and the like. Jones. 

1493. Apparatus for heating by electricity. Jolin. 

1673. Portable telephones, applicable also for 
purposes. Blackwell and Blackwell. 

1809.* Switch or cut-out. Claremont. (Amended.) 

1844. Manufacture of plates for seeondary batteries. 
Champagne. 

1866. Receiver for waves of light, heat, or electricity. 
Orling and Braunerhjelm. (Date applied for under Inter- 
national Convention, Oct. 27, 1898.) 

7. Apparatus for rogulating the sensitivity of receivers 
for waves of light, heat, or electricity. Orling and 
Braunerhjelm. (Date applied for under International 
Convention, Oct. 27, 1898.) 

1868. Devico for regulating the distance between objects 

hermetically onclosed, applicable to receivers for 
waves of light, heat, or electricity. Orling and 
Braunerhjelm. (Date applied for under International 
Convention, Oct. 27, 1898.) 

2906. Switchboards. Cox. 

3648. Electrolysis of salts in solutien and apparatus there- 
for. Chalandre, Colas, and Gérard. 

4455. Electric railways. Esmond. (Amended.) 

90863. Methed and apparatus used in clectrostatically 
measuring electric currents in a working cirouit, 
and calibrating the measuring instruments 80 
employed. Addenbrooke. 

21663. Electric arc lamps. British-Thomson-Houston Company, 
Limited. (Fleming.) 

21664. Electric aro lamps. British Thomson-Houston Company, 
Limited. (Harthan and Stevens.) 

21668. Alternating electric current meters. British Thomson- 
Hoaston Company, Limited. (Pratt.) 

29615. Safety device for starting-switches of electric motors. 
Atterberg. 

23040. Apparatus for the electrolysis of 
solutions. Boult. (Störmer.) 

#3065. Current collecting apparatus for the underground 

. conductors of olectric railways and tramways. 
Siemens Bros. and Co., Limited. 
Aktien-Gesellechaft. ) 


testing 


alkali chloride 


Kidderminster and Dist. Elec. ileo, Lighting and Traction, Pret. 8 
London Electric Pappi Sanay . 8 
——— 6 per cent 5 
— $ Le cent. 1st Mortgage Debs ‘Debentures Book, Red. 100 
— NN Bupply, 3 5 
— 62,501 
— 4 oat oent. First Mortgage Debenture Stock. 108 
per cent. Mortgage e ees sà 100 
National elephone, Ordinary.. 8 6 
——— 6 per cent. Cum. Firat Pref.. — 2 . 30 
—— 6 per cent. Cum. Second Pref.. š 10 
b per cent. Non. Cum. Third Pref. — 2.3 
———— 84 per cent. Deb. Stock, Red. . e 
New General Traction, Limited, ‘Ordinary . 3 5 
—— 6 per cent. Cum. Prell. 5 


(Siemens und Halske, 


TRAFFIC RETURNS. 


Returns for Total for 
1 
1900. 1899. decrease. | 1900. , 1890. 
£ £ 
3,986 3,752 + 234 | 7,914 | 7,607 
142} 113 + 20) 283 
246 + 108 689 | — 
2,680|2 556 + 123 — — 
1,1241, 107 + 172, 288 2 250 
146) 1510 — 5 305 200 
2,753] 5520 72, 201 — — 
5780 600 — 22 — — 
854] 233 + 321 [24.419 ] 7.5890 
682| — — — 17,7116 
6a 6,774 6,068 + 706) — — 
14 1,529 1,337 + 192 2,984 | 2,676 
14 11,819) — — — — 
628 — 22 1,012 | 1.086 


a Since April 1, 1899. 
d Partly electrical. 


b Since June 29, 1898. 
e Since July 5, 1899. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity Meter, Ld., 6 p.c. Cum. Pref.8hs., 1-125, 000 1 i 
Blackheath & Growch. District Elec. Lt., Ord. 1,201-101, 200 1 
Blackpool and Fleetwood Tramroad .. . . . . ; . 10 17-19 
Bournemouth and 8 . Supply, Limited, Ord.. 10 FE 
British EEDS Tre Traction Limited, Ordinary, ‘Nos. 1- 30,000 10 515 
—— per cent. Om. Pt. ,80 sondare naersin 10 1 
—— 6 per cent. Perpetual 8 Stock . 100 125-1 
British Insulated Wire, Ord., No. 1 to 40,000.. . s.f 6 114123 
—— 6 per cent. Cum. Pref., No. 1 to 27,600 6 
Brompton and Kensington Electric Supply Co. , Ordinary ~ ò 7-8. 
—— 7 per cent. Preference .. 6 9-10 
Brush ash Electrical Engineering, Limited, Ordinary. --| 2 nie 
on Cum., 6 per cent. Pref or E- -2$ 
—— ) per cent. Debenture Stock ö 9 2 4100 110-116 
per cent. 2nd Debenture Btock.. —— . 100 108-106 
Callende s Cable Company, Ta esoe 2 100 110-115 
— nary.. 2 66% %% „„ © On 6 %% „%% %%% „% „ 0808 6 18-14 
—— 6 per er cent. Pref.. 6 0 6% %% %%% %%% %% „%%% %% 6 
Central London Railway, Ordinary. 222 ͤ 10 10 
——_—=- Pref. H Half-Shares. een — 2080208080 ee 5 „ 6 0 20% „ 6 i 5 
Charing Cross and Strand .. FFF 5 103 
per cent. Cum. 77% Goes sees Geese 6 -6 
Chelsea E ectricity Com any . saco s.. oor 0 6 7 ha 
— $ r cent. De DEUFOS oo.. o. oomoo ec . 100 100-111 
City of London, Ordinary .. 3 10-11 
——— per cont. Cumulative Prei o... cs.. mo. 10 12)-1 
6 per cent. Debenture Stock . 100 122-1 
Ony ane and South London Railway, Consolidated Ordinary .. 100 69-62 
— ag per cent. Dobenture Stach V ey 142.10 
6 per cent. Pref. Stock 1ũ1ũ . 2 .] 0 148-148 
90 100 185-140 
County aunty of London and Brush Prov. Eleo. ‘Light Ġo., Ord..| 10 95-104 
—— 6 per cent. Cum. Pref. 10 13-14 
43 per cent. Debentures Prov. Corta. ‘all på. Rd.“ — 106-109 
Crompton and Co. . A PE E TTS 8 33 4 xd 
—5 r cent. Debentures .. Cee ts 2 „% „„ „%% „„ „% — 98-101 
b per cent. Debenturee sss. — 5 84-44 
—— íá per cent. Deb. Stock, Red.. 100 91-08 
Edmundsons' Electricity Corp., Ltd., ‘Ord. Shares, i 17,400 6 1121 
Electric Construction, Limited 3 1$-2 
: per cent. Cumulative Pref. . „ 94-34 
—— per cent. Perp. lst Mort. Deb... e oo| 100 103-106 xd 
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NOTES. 


Earthing Wire Fences.—We are informed by Mr. 
F. L. Brodie, writing in the Journal of the Royal Agricul- 
tural Society, that in America wire fences are blamed for 
damage to live stock by lightning stroke. The director of 
the Iowa Weather and Crop Service calls them “ death- 
traps,” and recommends the use of earth-wires at 
intervals along the fences. 


New Anglo-German Cable.—We are informed by 
Reuter’s Berlin correspondent that various complaints 
having been made in the Press reeently with regard to 
the slow transmission of telegrams between Germany and 
England, the Imperial Telegraph Administration recently 


proposed to the British Post Office that a new cable 


should be laid between Emden and the English coast, 
but that the assent of the British authorities has not yet 
been received. 

Magnetic Disturbanees.—In a paper recently read 
by Mr. Mariani before the Institute of the University of 
Rome the question of the magnetic disturbances caused by 
electric tramways was taken up. The author in his con- 
clusions stated that the magnetic materials on a tramway 
directly affected the compass up to a distance of 150 yards 
from the line. The further disturbances, such as are felt 
by magnetic observatories, are due to the leakage currents 
from the earth return, and the range over which these are 
felt is stated to be some 2,000 yards. Experience in England 
has demonstrated that the above limit can easily be very 
much exceeded. 


An Ice-Clearing Trolley.—We notice in the Sfree 
Railway Journal a new type of trolley pole, recently 
patented by Mr. P. G. Gilbert, uf Scranton, U.S.A. In 
it, a clamp is fixed on to the ordinary pole, near the 
upper end. Fitted into this is a secondary short pole, 
which is pressed against the wire by a spiral spring. 
This secondary pole carries an ice-clearing wheel, so that 
in frosty weather a good contact may be secured to the 
ordinary trolley wheel, owing to the extra wheel having 
cleared the wire from ice. Each of the trolley wheels is 
divided in the centre of the groove, the two parts being 
sleeved on to the axle. They are held together by the 


flanges of the fork, which are pressed together by springs, 
and bear against the outer face of the trolley wheel 


hubs. 


The Chamenix Electrical Railway.—The Paris, 
Lyons, and Mediterranean Railway Company, which is 
about to construct an electric railway from Foyet to 
Chamonix, has let the civil engineering works in connection 
with the water-power plant, which will cost roughly about 
£32,000. These works consist of the necessary dam, canals, 
and outlets on the River Arve. The intake canal will be 
about 14 miles long, and the total fall at the power-house 
will be about 320ft. With the quantity of water available 
this will correspond to over 10,000 h.p., but at present only 
four turbines are to be laid down, which will be capable of 
developing some 2,140 h.p. It will be seen from the above 
that the scheme is actually under way, as under the con- 
tract the work in connection with the water-power plant is 
to be completed by next January. 

A Large Street Sprinkler.—The Street Railway 
Journal publishes an illustration of a large sprinkling car 
supplied by the Taunton Locomotive and Manufacturing 
Company to the Philadelphia and Westchester Traction 
Company and to the New Jersey Street Railway Company. 
The sprinkler consists of a large cylindrical tank 
containing 4,000 gallons, supported on two bogie trucks, 
which are equipped with the usual electric gear for 


driving. In the front of the car is placed a 3-h.p. motor, 
which is used for forcing the water out of the sprinkling 
nozzles. The range of the sprinkler is said to be 35ft. 
to 40ft. on either side of the track. From a casual glance 
at the illustration in question, one is concerned with the 
great weight of the car and tank when full, and as to 
whether the street railway tracks will be able to stand 
the strain of such a heavy weight moving at a high 
speed. 

The Newport Bridge.—In the Bill of the Newport 
Corporation, which is to come before Parliament next 
session, are the details of a new bridge which the Corpora- 
tion propose to construct across the River Usk. The 
principle of the bridge is much the same as one we described 
for crossing the Mersey in a recent issue. It consists of a 
high-level bridge suspended by cables. On it are laid 
rails to carry a moving platform at a much lower level. 
The actual width of the river where the bridge is to be 
made is about 240 yards, and the upper portion of the 
bridge will be constructed at such a height as not to 
interfere with the shipping using the river. The moving 
platform, which is suspended from the bridge, will work at 
the ordinary street-levels, so that the expense of approaches 
will be saved. It is proposed to work the moving platform 
by means of electricity, which will be obtained from the 
Newport central station. The estimated cost of this bridge 
is put down at £65,000. 

Electro-Harmonic Society Smoker.— At the 
smoking concert to be held at the Café Monico on Friday, 
Jan. 26, we notice that the following artists are to appear : 
Mr. H. Emlyn, Mr. I. Foster, Mr. A. Helmore, Mr. T. 
Clarke. Piano and violin solos will be given by Messrs. 
A. E. Izard and T. E. Gatehouse. The musical directors 
will also be these two latter gentlemen. This concert will 
partake somewhat of a patriotic nature. The Absent- 
Minded Beggar” and a new sea song, The Gallant English 
Tar,” will be sung by Mr. Ivor Foster, and a string and 
wind orchestra will perform a nautical selection, “A Life 
on the Ocean,” illustrating the commission of a man-of-war. 
We are informed that in this piece no less than 18 songs 
are “commandeered ” to illustrate the incidents of com- 
missioning, preparing for sea, leaving England, outward 
bound, gale, action, victory, rejoicing, homeward bound, 
and arrival in England, etc. There is also a good selection 
of violin and piano pieces and songs to make up the pro- 
gramme for this concert. 

Electric Lighting Penalties.— What we believe to 
be the first penalties enforced on account of electric light 
undertakers failing to supply electric energy were granted 
against the Metropolitan Electric Supply Company on 
Friday last. Several summonses were taken out by the 
London County Council for failures to supply in October 
and November last with respect to premises in Wimpole- 
street and Harley-street. The counsel for the plaintiffs 
explained that by reason of the serious complaints received 
the London County Council had taken up the question, and 
evidence was brought as to the failures complained of. In 
giving judgment Mr, Curtis Bennett said that it was quite 
clear that the company had done its best under difficult 
circumstances, but that they had not complied with the 
conditions under which they obtained their very extensive 
powers from Parliament, and hence they were liable to 
penalties. The actual fine on each of the summonses was 
10s. with 23s. costs. We trust that the reason for the 
infliction of these penalties will soon be removed. 

The Electric Trade in 1899. — The Western 
Electrician of Chicago, in its first issue for the New 
Year, makes a careful computation as to the total value 
of the electrical machinery and apparatus manufactured 
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in the United States during last year. This total value 
amounts to almost 25 million pounds, which, it is stated, 
shows an increase of 40 per cent. over the output for the 
previous year. In this value manufactured products only 
are listed, and not the amounts expended in working central 
stations and street railway plants. Ina list given in con- 
nection with the article, the value of the goods imported 
for each particular section is also stated. It is curious to 
note that carbons for arc lamps, X-ray apparatus, and tele- 
phone parts, with the exception of small sums for electric 
lighting accessories, are practically the only electrical 
imports into the United States. Even with these the pro- 
portion is small, being rather more than 10 per cent. of the 
whole quantity used in the case of the arc light carbons 
and 3 per cent. in the case of telephone apparatus. 

Electric Light and Gas.—We gather from the 
electrical Press of the United States that gas and electric 
light are no longer to be rivals in New York, as it is 
stated that the Consolidated Gas Company of that city 
-have acquired the control of the public electric light 
supply undertaking. The amalgamation is said to have 
been arranged by the Consolidated Gas Company 
acquiring in some way the control of the major portion 
of the stock of the electrical undertaking, and, using 
this control, a closer alliance is to be made. The 
capital of the whole undertaking is said to be about 
£20,000,000. The reason for the deal is said to be due 
to the fierce war between the different gas interests in 
the city, so that the Consolidated Gas Company hope, 
by owning the electric light undertaking, to also obtain 
predominant command of the whole illuminating system 
of New York. How far the combination will affect the 
electric light undertaking we do not know, but at any 
rate the healthy stimulus of competition will be removed, 
and we should say that the consumers both of gas and 
electricity will suffer in consequence. 

A Trade Journal.—We have received a copy of the 
second issue of the first volume of the Victor Telephone Journal, 
which is run by the Victor Telephone Manufacturing Com- 
pany, of Chicago. The editorial pages of this journal 
number 24, and are filled with most readable matter. The 
general tone of the journal is of course anti-Bell,“ as the 
company has everything to gain from the support of the 
independent movement. One of the articles in this issue 
is by Mr. Grant Newell on the law affecting the granting 
of telephone licenses in the United States. He gives at 
the commencement of this a model form of franchise, which 
it is interesting to compare with the licenses being issued 
by the Postmaster-General. Mr. Newell succeeds in com- 
pressing all the required provisions into less than two 
columns of the Journal, and we notice that no provision is 
made either for the lapsing or repurchase by the municipal 
authority of the license once granted. One great advantage 
which a manufacturing firm has in editing a journal of its 
own is that the advertising columns are freely at ite disposal. 
In this respect the Victor Manufacturing Company has taken 
full advantage of its proprietary interests. 

A Universal Measuring Instrument.—Mr. M. 
Aliamet describes in our French contemporary L Electricien 
a neat combination of ammeter and voltmeter in one 
case for use on electric automobiles. The instrument in 
question is made on the Weston principle, but we are not 
told the maker’s name. It consists of two sete of 
permanent magnets with iron cores, round which two 
movable fine wire coils with indicating pointers are 
pivoted. One of these is connected up as a volt- 
meter across the terminals of the accumulators, with 
a resistance in series with it. With this instrument 
the voltmeter is made to read up to 120 volts. The 


ammeter coil is connected to a low-resistance shunt in 
the main circuit. The ammeter is made to read in two 
directions, being graduated up to 40 amperes for the 
charging current and 100 amperes for the discharge. The 
scales on the face of the instrument are, of course, on two 
different levels, the voltmeter pointer moving on a plane 
slightly above that of the ammeter pointer. The graduated 
scale of the voltmeter in this way obscures the larger part 
of the ammeter pointer. The idea of combining the two 
instruments in one case is a good one, as the space available 
for such instruments on an electric carriage is limited. 

Sheffield Tramways.—The chairman of the Sheffield 
Tramways Committee is about to introduce a resolution in 
favour of dividing up the cars on certain routes into first 
and second class compartments. He states his opinion 
that the traffic on the tramways is interfered with owing 
to the fact that workmen coming straight from the 
collieries and steelworke mix freely with the ordinary 
passengers, to their great discomfort. It is not yet 
settled what proportion of each car will be reserved 
for first class, but Alderman Clegg proposes that a 
substantial increase in fare will be made to first- 
class passengers. We think that the reason for the 
change is a good one, but that it could be also met 
by providing a large number of workmen’s cars at 
those periods of the day at which the men are going to 
or leaving work. Otherwise, the conductors will find it 
exceedingly difficult to restrain the workmen on crowded 
cars from entering the first-class compartments. Alderman 
Clegg also states in an interview with the Sheffield Datly 
Telegraph that the success or otherwise of the 4d. fares on 
the electric tramways cannot be ascertained until the full 
equipment of cars has been obtained and run. The reason 
for this is that at the present time the long-distance passen- 
gers keep the cars full, so that the $d. rides cannot easily 
be obtained. 

Electric Lighting in St. Marylebone.—-The members 
of the Vestry of St. Marylebone do not seem to agree on 
any one point with respect to the electric lighting in the 
parish. It was curious to note that at the deputation to 
Mr. Ritchie at the Board of Trade almost as much stress 
was laid on the diffurences between different sections of the 
Vestry as on the actual failures of the Metropolitan Com- 
pany. Ata Vestry meeting held the next day, one of the 
members moved that the vestry clerk should write to the 
Board of Trade stating that, while they objected to a second 
company, the parish itself was most anxious to bave powers 
for generating electric lighting, and that it intended to 
apply for a provisional order. This motion was seconded, 
but was finally thrown out on the grounds that notice 
had not been given. The Chairman added that he did 
not think that any harm would have occurred from the 
delay, but we fail to see from the report any attention 
drawn to the fact that the Vestry own a provisional 
order. In the terms of this order the works of the 
Metropolitan Company have to be purchased before the 
new order becomes operative. In spite of this, we do not 
find the Vestry moving in the matter to effect the purchase 
in question. We know that the price asked by the 
company is exceedingly high, but we learn of no further 
negotiations with the company with a view to reducing the 
price. l 
Measuring Telephone Currents.—A number of 
experiments in the past have been made to determine the 
actual current used when telephone messages are being 
sent, and to show how sensitive telephone receivers are to 
exceedingly small currents. Mr. Eugene W. Caldwell 
describes in the New Year’s number of the Electrical Review 
of New York some experiments he has made to determine 
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how large these currents can be made without prejudicing 
the commercial value of a telephone. He points out that 
when telephoning over long lines high-resistance leaks 
improve the speaking, except when the received current 
is reduced by this leakage too much. He suggesta, there- 
fore, that there is every advantage to be gained from 
increasing the currents sent out to the line. It has been 
found, however, that increasing the size and mass of the 
vibrating parts of the transmitter impairs the accuracy of 
transmission, and the increasing of the battery current also 
has the same effect after a certain limit has been reached. 
The measurements described by the author were made with 
a hot-wire ammeter of ingenious construction, and the 
experiments consisted in increasing the currents used until 
the transmitter failed to give good results. The author 
found that the average current transmitted was about 
one watt, and he concludes from experiments made under 
conditions which more nearly approach those of everyday 
practice that the average energy in the ordinary telephone 
current is somewhere about } watt. This is a much higher 
value than we should have expected from the figures which 
were given by Dr. Oliver Lodge and others at the Institution 
of Electrical Engineers. 


Tramways Round Glasgow.—The competition for 
tramway concessions in the district surrounding Glasgow 
is exceedingly keen, and on account of the large number of 
competitors for the consent of the local authorities to their 
achemes the authorities should obtain exceedingly favour- 
able terms. We have recently seen particulars of proposals 
which are being made for tramways in and around Paisley, 
and which are the subject of Bills shortly to come before 
Parliament. One of the companies in question (the Glasgow 
District Tramway Company) proposes to spend no less than 
£360,000 in the district. The company guarantee to run 
the service at a maximum rate of 1d. per mile, but they 
are understood to favour jd. fares. Workmen’s cars, 
morning and evening, are promised at fares not exceeding 
id. per mile, and the company express their intention to 
complete the whole work within 18 months or two years 
-of the Bill passing. The lines are to be equipped on the 
overhead trolley system. The repurchase clauses pro- 
vides that at the expiration of 42 years the local autho- 
rities could buy out the company on the usual terms 
of the 1807 Tramway Act. An option is also provided 
„for the repurchase, at the expiration of 21 years from the 
opening, of the tramway at the fair market value of the 
undertaking as a going concern. Another scheme pro- 
moted by the British Electric Traction Company offers 
Paisley rather better terms in this respect, as it proposes to 
hand over the system to the Corporation at the end of 28 
years. We trust that if either of these competitors receives 
the support of the municipal authorities, it will not be on 
such terms as will hamper the undertakings when they 
have been once started. 


The Pacific Cablo Board.—We gather from the 
Financial News that exceptionally valuable information has 
been obtained by the Pacific Cable Board during the work 
of revising the estimates for the cable. Some of the best- 
known experts have been asked to give their opinions as to 
the many items involved. These opinions and views having 
been collated and analysed, it has been found that in 
several directions considerable savings can be effected, these 
in the aggregate amounting to such a substantial figure as 
to almost, though not quite, equal the amount to be added 
to the original estimate, on account of the rise in materials, 
since it was made in 1896. As far as things go at present, 
it is certain that the Board’s revised estimate will not largely 
exceed that of 1896. But over and above this, competent 
opinion has been expressed that further reductions can 


‘safely be made, in which case the figures of the revised 
estimate will come well within those of the original. To be 
on safe ground, however, further information is being sought 


asto whether it would be safe to accept this latter opinion, 


‘though favourable, as definite. In the face of the above it 
is curious to note, on the authority of the Datly Mail, that 


the Government of New South Wales has written to the 


‘Colonial Office for permission to grant to the Eastern Tele- 


graph Company the right to construct land lines in their 
territory. Up to the present all the land telegraph lines 
in Australia belong to the Government, and no private 
company’s lines have been allowed. Our contemporary 
goes further, and states that the Colonial Office has granted 
the permission asked. It would seem to us to be a great 
mistake to admit competition in this way, and also to 
enable a telegraph company to offer special terms to private 
individuals for direct connection with their cable system. 
If this permission is actually confirmed, it will in the future 
hamper the all-British cable in a way which should not be 
allowed. 


The Henry Centennial Celebration.— We referred 
in a recent issue to the celebration at Albany in connection 
with the distinguished scientist Joseph Henry, and we now 
read in the Electrical World a résumé of the paper read on 
that occasion by Mr. J. F. McElroy, which was entitled 
“Joseph Henry’s Contribution to Science.” In this, the 
first notable work of Henry referred to is an investigation 
of the law covering the development of magnetism in soft 
iron by means of the electric current. By these investiga- 
tions Henry discovered the fundamental rules connected 
with the winding of electromagnets, from which he developed 
the electromagnetic telegraph. In these investigations 
he proved that the power of a magnet depended on 
the number of turns multiplied by the current going 
through them. Prof. Henry’s work in connection with 
telegraphy is then described in detail, a large amount of 
this work being done previous to 1831. Incidentally he 
also discovered about this date the phenomenon of magnetic 
induction, for which he would have received the credit as 
prior inventor had not he been somewhat slow to publish 
his results. In fact, it was pointed out that the work of 
this great scientist was prejudiced by the fact that he did 
not publish quickly tne results of his experiments. In 
this way others working independently, and having the 
benefit of the criticisms of their fellows, were able to do 
more to develop electrical science. In the paper in ques- 
tion a great deal of other work done by Prof. Henry is 
referred to, such as his experiments on the oscillatory 
discharges of condensers, his experiments in connection 
with the return discharge after a stroke of lightning, his 
work on the inductance of circuits, and also the vast 
amount of original research he did in connection with 
magnetic induction. From another address given during 
the celebration, Prof. Henry's ancestors are traced to 
Kirkcudbright, from which town his grandfather emigrated 
to America in 1775. 


Accumulator Plates.—Accumulators with mechani- 
cally supported active material in the form of paste—such 
as litharge, peroxide of lead, or pulverised lead with or 
without admixture—have given rise to the employment of 
divers forms of containing frame, each designed to give 
maximum support to the embedded material and to prevent 
the falling out of the same. For this purpose thin plates 
of non-conducting material have also been used to cover 
the surfaces of the positive electrodes. The problem of 
securing perforated plates to the surfaces of the electrodes 
has been solved in several ways. It has hitherto 
been accomplished either by wrapping the protecting 
plates around the electrodes and securing them in 
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position by means of the insulating rods placed between 
the electrodes of positive and negative elements, or when 
composed of metal, by soldering or cementing them together, 
riveting them to the electrode grids, etc. A new practice 
recently introduced by the Berlin Accumulator Works, says 
the Elektrotechnische Rundschau, which possesses the merits 
of strength and cheapness compared with the methods 
hitherto in vogue, consists as follows: The metal plate 
or shield to be attached to the electrode is cut out 
to corrésponding size, and so laid in the mould in 
which the electrode grid is to be formed that during 
the casting process. the molten lead can run through 
the perforation provided in the shield, so riveting the 
latter to the grid. The method, however, allows one side 
only of each blectrode to be so protected at one operation. 
When the electrode constructed according to this method 
becomes an end plate, it may be employed as a so-called 
hali-plate or end plate, with its unprotected side facing the 
wall of the cell without further modification. But in the 
case of the remaining positive electrodes two such shields 
are provided for exch so riveted, soldered, or otherwise 
fastened togethér, with the active element enclosed between 
them, as to form an éficiont support to either side of the 
electrode. 


Annealing Armour Plates. At a recent meeting of 
the Engineers’ Club of Philadelphia, Mr. C. J. Dougherty 
read a paper on the “Electrical Process of Annealing 
Armour Plates in the Construction of Warships.” This 
paper is abstracted in the Electrical World, from which we 
take the following details. The armour plates in question 
were all Harveyised steel hardened to a depth of jin. The 
hardness is so great that they cannot be drilled unless they 
are annealed locally. The apparatus used for this is like 


the well-known Thomson electric welder, the ends of the 
secondary coils being held on the surface of the plate at: 
the spot which is to be annealed; the secondary current 


therefore passes through the surface of that portion of 


the iron and raises it to a red heat, which draws the 


temper of the hardened shell. As the chilling action 
produced by the surrounding iron is great enough to 
restore the temper if the current is stopped suddenly, 
the current is reduced very gradually, from 10 to 20 
minutes being allowed for this gradual diminution. The 
apparatus consists of a transformer, the secondary of 
which is made of a very large copper casting closely 
surrounding the primary, and both are surrounded by 
iron ; the secondary is slit in one spot, and the two ends 
terminate in the contact points. The transformer is 
surrounded with oil, and the terminals are kept cool by 
a flow of water through them. The ratio of transforma- 
tion is 100 to 1, the primary current about 100 amperes 
at 300 volte, and the secondary about 10,000 amperes at 
2'5 to 2'8 volts. The contact surfaces are only about 
half a square inch, and the current density at those spots 
is therefore about 40,000 amperes per square inch. The 
total weight of the transformer is about 1,000Ib., which, 
when resting on the plate, is sufficient to make good 
contact. Directly under these contacts the metal remains 
hard and cannot be drilled; the space to be drilled lies 
midway between the two contacts. The author proceeded 
to describe the plant used in connection with the annealing 
apparatus and the regulating rheostats for controlling it. 
It seems that there are two sets of these annealers in use in 
Cramps s yard, and that these have been proved to be quite 
capablo of dealing with Krupp plates, which are hardened 
to a depth of Zin. instead of the zin. as mentioned for the 
Harveyised plates. 

Ventilating without Draughts.—Last week at the 
Society of Atts Mr. A. Rigg delivered a lecture on the 
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above subject, in which he reviewed the numerous systems 
of ventilation which have been tried with more or less 
success, and pointed out that in nearly every case it had 
not been found possible in practice to properly ventilate 
public buildings without creating objectionable draughts in 
certain parte. The author reviewed the causes of these 
failures, and arrived at the following conclusions as most 
likely to lead to the desired end: ventilation should as far 
as possible be carried out by the plenum, and not by the 
vacuum system; fresh air should be introduced as an 
upward current from openings above the heads of an 
audience, but not so high as the ceiling—it should be 
driven in divided streams into the upper part of the room, 
so as to mix with warm air already travelling there; exits 
for carbonic acid, dust, and watery vapour should be pro- 
vided at or near to the floor level if required ; the roof 
or ceiling of a properly-ventilated chamber shoald be 
hermetically closed; open windows should only be used 
during warm weather, never in winter ; as natural draughts 
cannot always be relied upon, fans or a furnace or other 
means of producing artificial draughts should be resorted 
to when necessary. As was to be expected, certain of his 
conclusions were strongly controverted in the discussion 
which followed, particularly that with respect to open 
windows. It was also pointed out in the discussion by 
Mr. Graham Harris that the introduction of electricity 
in the place of gas made the question of ventilation con- 
siderably easier. This was because gas both heated and 
vitiated the air in a room. We also think that with 
gas lighting the heat given off would considerably inter- 
fere with Mr. Rigg’s suggestion for having the outlet for 
vitiated air near the floor. It was also pointed out in the 
course of the discussion that a room like the Society of 
Arts lecture theatre was comparatively easy to ventilate, 
compared with one which had many windows and other 
openings. The cost of efficiently ventilating rooms was 
stated to be high, as the desired quantity of fresh air could 
not be obtained in the majority of cases without mechanical 
moans. In this way electricity, in driving fans, lends as 
great aid to the ventilating engineer as it does to the 
consumer when used for electric lighting in reducing the 
quantity of fresh air actually required in a given space. 


The Tyneside Electrical Power Company. — We 
have received a circular dealing with the objects and 
position of this company, which is promoting a Bill in 
Parliament to enable it to supply electrical energy through- 
out the whole of the Tyneside manufacturing district. 
The following gentlemen have taken a prominent part in 
the formation of the company, and their names being con- 
nected with large industrial undertakings in the district 
should have great weight in getting the Bill through 
Parliament. These gentlemen are Messrs. N. C. Cookson, 
H. C. Harvey, C. J. Leyland, J. D. Milburn, Saxton W. A. 
Noble, the Hon. C. A. Parsons, F.R.S., Messrs, J. B. Simp- 
son, E. Smith, and A. A. Campbell Swinton, M.I.C.E. The 
object of the company is to distribute electrical power at 
cheap rates throughout the district, and in the Bill carefal 
provision is made that the legal authorities who have 
already electric lighting schemes at work should not be 
interfered with. The company will undertake to supply 
electricity in bulk to any local authority who wishes to 
maintain an independent distribution system, and in other 
cases the company will lay dowh the necessary distributing 
mains themselves. Under the Bill the following maximum 
rates for electrical energy are given, together with a 
sliding scale for reduction in proportion to the profits 
earned: 4d. per unit for the first 200 hours’ supply 
per quarter at the maximum demanded power. Any 
further supply up to an average of 400 hours per 
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quarter, 2d. per unit; while if this amount is exceeded, 
1d. per unit will be charged for the excess. It will 
be seen from the above that unless a consumer uses his 
maximum power for more than two hours per day he 
will pay 4d. per unit. While this price is quite reasonable 
for lighting consumers, we think that the sliding scale will 
have to be modified if the electric motors connected with 
the company’s mains are to compete with steam-engines in 
the Tyne district. It will be remembered that in Newcastle 
the electric lighting companies only receive on the average 
about 411d. per unit for electrical energy actually sold. 
The supply of power will have to be given at a lower rate 
than this, and we do not doubt but that the company will 
find a good demand for electricity if it will supply the 
same at competition rates. There is no doubt that in a 
large number of the works on the Tyne great savings could 
be effected if only the present isolated steam-engines 
scattered over the district could be replaced by electric 
motors. 


Lord Rayleigh on Flight.—The first Friday evening 
meeting of the Royal Institution took place last week, 
when Lord Rayleigh delivered a most interesting discourse 
on the above subject. He pointed out that the main 
problem of the flying machine was the problem of the 
aeroplane. The action of the wind on the plane could 
be experimented with up to a certain extent by means of 
kites, but these kites were always anchored to the ground, 
and as soon as this anchoring was taken away the problem 
become much more difficult. Lord Rayleigh proceeded to 
analyse the action of birds in flying and sailing without 
flapping their wings, and pointed out several popular misunder- 
standings in connection with such named operations. Proceed- 
ing to discuss the general question of the action of the wind 
on an aeroplane, Lord Rayleigh showed one or two experi- 
ments. In one of ‘these it was seen that a light piece of 
sheet brass, evenly pivoted in, and nearly filling up, an 
aperture through which air was issuing under pressure, 
tended to set itself square to the aperture so as to block it 
as much as possible, but, if started, it continued to rotate 
in either direction, emitting a roaring sound. This 
phenomenon had never been properly explained, nor 
had the somewhat analogous action of a piece of card, 
which, when dropped, reached the ground with a 
rotatory motion, As to the pressure of the wind on 
a plane surface, if the latter was falling vertically at 
the rate, say, of four miles an hour, and also moving 
horizontally at, say, 20 miles an hour, did the hori- 
zontal motion make a difference to the pressure that 
existed at ite under surface? It might be argued that 
it did not; but the argument was fallacious, and the 
truth was that the horizontal motion much increased 
the pressure under a vertically falling plane, a fact 
on which depended the possibility of flight, natural and 
artificial. Lord Rayleigh showed how this point might be 
illustrated, and even investigated, by means of a simple 
variation of the ordinary windmill. This was a light wheel 
having six vanes, each of which could be set at any desired 
angle, and it was used by setting four at a particular angle 
and finding at what angle the other two must be placed so 
as to compensate the rotation of the wheel produced by the 
former when it was moved quickly through the air. He 
next observed that not only was their pressure underneath 
a bird’s wing or an aeroplane, but that the suction above 
was not an unimportant matter, and he. performed an 
experiment to show the reality of this suction, about which 
he said there had been some scepticism. Turning to flight 
on a large scale, he remarked that it was a natural question 
to ask, Was it possible for a man to raise himself from 
the ground by working a gcrew with his own muscular 


power only? The investigation was not difficult, and 
the answer was that it was quite impracticable for him to 
do so. Artificial flight was a question of the speed of 
the horizontal motion. A bird did not use a revolving 
mechanism like a screw to propel itself, but he had no 
doubt that a revolving mechanism was the most suitable 
for artificial flying machines. Whether the difficulties of 
these would be surmounted he did not know, but he was 
disposed to agree with Mr. Maxim that it was mainly a 
question of some time and much money. Still, he did not 
think flight would ever be a safe mode of conveyance for 
those who were desirous of going out for a day’s shopping, 
for it was hard to see how alighting on the grourd could 
ever be rendered quite free from danger. But, as Mr. 
Maxim once remarked, the first use of flying-machines 
would be for military purposes, and they had not yet 
succeeded in making war quite safe. We are indebted to 
the Times for the above résumé of Lord Rayleigh’s lecture. 


Wireless Telegraphy. — On the 18th inst. Prof. 
Oliver Lodge delivered a lecture in the Queen’s Rooms, 
Glasgow, before the Glasgow Association. A number of 
distinguished gentlemen were on the platform, and the 
lecture was well received by all present. Prof. Lodge’s 
address on the same subjact to the Institution of 
Electrical Engineers will be fresh in the minds of 
many of our readers. In his discourse last week the 
general rise of electricity and the knowledge of electric 
oscillations were traced from the predictions of Clerk 
Maxwell in 1853 to the discovery by Hertz, and subse- 
quently of the work of Branly, Righi, Bose, Popoff, and 
others. Prof. Lodge also referred to the work of Signor 
Marconi and Prof. Slaby in connection with the practical 
development of the wireless telegraph. To make the action 
of this more clear to his audience, Prof. Lodge likened the 
electrical discharge from the vertical wire to an impulse 
along the thong of a whip, whereby a great disturbance or 
whipcrack is communicated to the air in the one case, to 
the ether in the other; this is the sending of the signal. 
At a distant station a small fraction of the effect of this 
sudden disturbance is collected by a similar elevated wire 
connected at its lower end with a small tube of filings‘ 
called a “ coherer,” introduced into an electric circuit with 
a battery and relay, so that when the electric stimulus 
arrives the filings cohere and convey the current, thus throw- 
ing over the tongue of the relay until they are tapped back 
and restored mechanically to their previously disconnected 
state. Theoperation of signalling was described, it beingshown 
how the Morse signals could be transmitted and recorded. 
Farther on in his lecture Prof. Lodge explained that at 
the present time no attempt is made in practice to discrimi- 
nate one receiving station from another. All within range, 
if sufficiently sensitive, can pick up the signal. There are 
methods, which the lecturer partly explained, whereby 
syntony can be obtained—that is to say, where the sending 
and receiving stations can be tuned so as to respond to each 
other, but not to another station differently taned. The 
attainment of tuning, however, at present restricte the 
range over which such telegraphy is possible—the radiating 
power of an attuned or syntonic instrument being less than 
the radiating power of an elevated wire, just as it is more 
easy to obtain a loud sound out of a piece of string by 
using it as a whip-lash and cracking it, than by stretching 
it on a sound-board and plucking it. He reminded his 
audience, in conclusion, that the sound analogy was simply 
used for the sake of explanation, as the disturbances 
utilised in wireless telegraphy are etherial and not aerial. 
In this respect optical analogies were more correct, and 
there was a wonderful similarity between signalling by 
flashlights and wireless telegraphy. 
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Appendix No. 1. 


Prosyectrep Paciric CABLx. Distances in Nautical Miles. 
(United States Coast and Geodetic Survey.) 


AN AMERICAN PACIFIC CABLE.* 
BY GEORGE OWEN SQUIER. 
(Concluded from page 81.) 

CoNCLUSION. 


After several years of comparatively little advance, the 
technical and scientific side of telegraphy has received much 
attention during the past two or three years, until at this 


moment there is nootherspecial branch of electrical engineering | San Francisco to Honolulu 2,07843 | 2,086 86 | 2,390°19 
5 Se more in evidence or promises more for the future. 5 Midway Island 2 5 3230 = l 5 
y whatever method the first Pacific cable is ultimately | Midway to Guam . 2,293°64 | 2,299 „297 
laid, and provided that it shall appear that all of the pro- Guam to Dingala Bay, P. I 1,359 95 1.360 50 8 
jected cable cannot be manufactured and laid in the United Totals ... 6,872·00 6, 88756 7, 7, 902 · 80 
States within a reasonable time, it seems plain that the PA 
encouragement of American manufacturers in the building | San Francisco to Honolulu; 2. 078.43 | 2.086 86 | 2,28627 | 2,390: 
up in the United States of a deep-sea cable industry of the F ng l ena pe 1800-89 
first class is a wise policy for this Government. Guam to Dingala Bay, P. I.| 1,359 95 | 1,360°50 | 1,495-94 | 1,663 94 
The successful completion of the submarine cable across ; „ 
the Pacific will mark an epoch in the telegraph history of Teotas 6.74708 676067 7, 42177 7, 759˙14 
the world. After 30 years of consideration— technical, com- | Guam to Vokobama 1.348˙05 1.348 ·12 | 1,482-85 1, 550-25 


mercial, and political the end of this century sees this great 
enterprise at last seriously undertaken. The full influence 
which it will exert upon the Western Hemisphere and the 
world in general is not easily appreciated. Strategically, 
the importance of this intercolonial communication and its 
preservation are very great. However, the Philippine 
question should not overshadow the larger question—the 
Eastern question—in the consideration of this project. 
Important as the cable will be as a means of joining the 
Philippine Archipelago to the United States, its larger 
importance will ultimately be in the future of the com- 
mercial development between the United States and the 
East. In the broad extension of the Pacific trade conse- 
quent upon the completion of the Isthmian Canal and the 
development of steamship lines plying the Pacific, the 
telegraph cable will naturally become an important 
factor. The trans-Pacific steamship lines are heavily 
handicapped by the absence of a direct means of 
telegraphy between the ports embraced in their routes. 
Situated on the main trade routes leading from the 
Isthmian Canal to Asiatic ports, the Pacific cable 
will serve as a powerful adjunct and support to this 
enterprise. The two go hand-in-hand and are mutually 
closely related. It can be stated that there is scarcely 
any point in the world where there is ter need for 
a central cable station than in the Hawaiian Islands. 
Geographically situated at the military and commercial 
strategic position of the North Pacific Ocean, it will 
ultimately serve as the distributing centre of ocean com- 
munication between the two hemispheres, as well as to 
various island groups of the Pacific. 

As to the probable traffic to be immediately expected 
there is little direct evidence at hand, since the waters 
spanned have never before been crossed by a submarine 
cable. Taking 150-00dol. as the average earning power 
per nautical mile of the long cables of the world as a basis, 
this project should prove a paying investment from the 
very first, but it is believed that this estimate, based upon 
the average of cables, will prove under rather than above 
experience, particularly as this route will immediately enter 
as a competitor for European traffic vid the Atlantic cables 
and United States land lines. The immediate effect of the 
trans-Pacific cables will be to lower the rates to the East, 
since European traffic will be open to competition, east and 
west, and the new Western route, due to the long spans 
and comparatively few repetitions, will have an advantage. 
A short span of cable of about 200 miles between Luzon 
and Formosa, connecting with the Great Northern Telegraph 
Company’s route through Siberia, and also between Tas 
and a Chinese port, will bring Japan and China into direct 
connection not only with the North American Continent, 
but also by two competitive routes east and west with 
Europe. In fact, the laying of the Pacific cable should 
operate to readjust the present cable through-tariff rates 
throughout the world upon a lower basis. 


Paper read ab the one hundred and thirty-eighth meeting of 
the American Institute of Electrical Engineers, New York and 
Chicago, Dec, 27, 1899, 


1 mile = 1,853°25m. or 6, 080 ·2ft. 
Geographical Positions Adopted.—San Francisco, California, Fort 


Point, Golden Gate ; Honolulu, Hawaiian Islands, Harbour Light ; 
Midway Island, or Brooke Island, Welles Harbour; Wake Island, 
centre; Guam, Fort Sta. Cruz, San Luis de Apra; Dingala Bay, 
Luzon Island ; Yokohama, Japan, English Naval Storehouse. 


The nearest point of the main land from Honolulu is Point 


Arena, next Point Reyes, next Point Sur, California. Taking the 
dh of the lighthouses the distances to Honolulu are as 
ollows : 


From Point Arena . . 


2,045 7 nautical miles. 


„ Point Reyes . . ãꝗ . 2 0575 „, 55 
„ Pond r 8 2,078°4 75 75 


As evidence of the importance of particular secret 
manipulation during manufacture, independent of the 
weights of materiale employed, and the measured K. R. 
of the finished cable, Messrs. Siemens Bros. and Co. have 
lately issued a table of Transatlantic cable speeds, from 
which the following data are taken : 


TRANSATLANTIC CABLES. ae Statement of Actual and Calcu- 


ted Speeds. 
3 be @ ° co @ 
S| . |g [Be 3 22 
a) $, 5 Eg [Bs 
8 0 2 2 8 6 8 2 
3 | 3 5 =H 
= 8 č g >œ 815 . 
Designation of cable. 8 tr 5 FEP 8 125 
2 = — 2 
a| E 3 [ 28333 28 
sS EE- 588 25238 2 
— 82 2 [ EER 
8 8. 8 8 tS Emilee 864-8 
318 din iS 6 
Cop. G.P. 
Anglo-American ..... ... 1,876| 400/400 |3919) — | — | — 
Anglo-American ......... 1,837 400/400 /3:512/20°2(a)) 19˙9 | 28-2 
Direct United States . 2.423 400/380 |7:558/22°6(b)| 38°6 | 70-2 
Pouyer-Quertier ........ 2, 242 350/300 (6°600/22 (c)] 32:2 | 598 
Anglo-American ......... 1,852 — 4'632) — — — 
Jay Gould U 2.518 350/300 7 834/21˙50 f) 39 869 4 
Jay Gould 2 563 350/300 8030021˙5%h%4) 41-2 | 71-2 
Mackay: Bennett (S) . 2.353 350/300 |6°740/26 420 | 72°3 
Mackay- Bennett (N.) .. 2.346 350/300 6 630/26 41°8 | 71:2 
Mackay- Bennett (3rd). 2. 161 500/320 4 671/40 (g)| 54°6 | 772 
Anglo-American ......... 1,850; 650/400 2420474 ( 474474 


(a) Report of engineers, Messrs. Clark, Forde, and Co., to 
the manager of the Anglo-American Telegraph Company, dated 
June 25, 1877. (b) Report of engineere, Messrs. Clark, Forde, 
and Co., to the manager of the Direct United States Cable Com- 
pany, dated June 25, 1877. (c) Report of the engineer - in chief, 
Mr. von Chauvin, to the Pouyer.Qoertier Cable caer: dated 
June 15, 1880. (d) Report of Dr. Muirhead to Mr. von Chanvin, 
representative in London of the Western Union Telegraph Com- 
pany, dated July 10, 1883. 

(i.) Special trial of code words, 18 words per minute J mea 

(ii.) Press „ usual rate, 25 „, 7 5 . 

(iii.) As many as 135 letters per minute have been observed to 

pass at times without requiring repetition. 


(e) Electrician, dated Oct. 12, 1894. (g) From a letter from Mr. 
G: G. Ward, vice-president and general manager of the Commercial 


Cable Company, dated May 10, 1895. 
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Appendix No. 2. 

TRANS-PAciFIC TELEGRAPH CABLE SURVEY. 
(From Annual Report of Chief of the Bureau of Equipment, 
Navy Depariment, November, 1899.) 

A practical route for a submarine telegraph cable was 
established between San Francisco and Honolulu some 
years ago. In order to continue the survey of the route 
from Honolulu to the Philippines, the U.S.S. “Nero,” under 
command of Commander Charles Belknap, U.S.N., was very 
thoroughly fitted out and equipped for deep-sea explora- 
tion at the navy yard, Mare Island, during the early part 
of the present year. The “Nero” is a large steam collier 
purchased for use during the late war, and on account of 

t steaming radius was admirably adapted to make 


submarine mountain situated a short distance weetward of 
the Midway Islands, and rising from the floor of the ocean, 
which here sinks to a depth of 2,200 fathoms to within 
82 fathoms of the surface. The second obstacle is one of 
the deepest submarine abysses yet found in the world, 
situated about 500 miles eastward of Guam, and sinking 
to a depth of more than 4,900 fathoms. 

Reports have been received of the preliminary line of 
soundings from Honolulu to Luzon, and they indicate that 
the route which is being surveyed will prove entirely 
practicable. No reports of the soundings taken on the 
return trip, or of any soundings from Guam to Yokohama 
have been received. Owing to illness, Commander Charles 
Belknap, U.S.N., was relieved from the command of the 
“Nero” at Manila by Lieutenant Commander H. M. 


the survey. After a careful consideration of the subject, Hodges, U.S. N. The expenses of this survey, so far as 
2 eo y ANA T 120 125 180 15 10 15 150 1865 160 165 170 175 180 175 170 16$ %60 15 169 145 1 IŠ 
` 1 / l | | | ONA oh = \ Nias > Aa 
eo 5 8 ; . SE 
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aS A * N “> if | Th 7 \ 
1 / A f | a nt | } Ce) aA VA \ \ 
ye Dee 5 7 , N 
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it was decided that the best route westward from 
Honolulu to the Philippine Islands was by way of the 


Midway Islands and Guam, landing the cable at a con- | 


venient point on the east coast of Luzon as near as 
possible to the latitude of Manila. It was also decided 
as desirable to survey a route from Guam to Yokohama. 
Elaborate instructions for the survey were prepared. 
The plan of the survey, which is represented on the 
accompanying chart, consists in carrying direct lines of 
soundi en at alternate intervals of ten and two 
knots, from Honolulu to the Midway Islands, thence to 
Guam, and thence to Luzon, and also from Guam to Japan. 
The return course to be pursued is a zigzag line passing 
back and forth to equal distances on each side of the route 
followed in going to the westward, with soundings at 
intervals of 20 knots at the turning points. The “ Nero” 
sailed from San Francisco for Honolulu on April 22. She 
sailed from Honolulu to- commence her work on May 6. 
On May 22 she had completed a single line of soundings to 
the Midway Islands, by July 4 to Guam, and by Aug. 1 to 
Luzon. Along this route, which is 4,812 knots in length, 
853 soundings were taken. The characteristics of the 
bottom soil and the temperature of the surface water were 
observed at each sounding station, and these, together with 
the meteorological record and the frequent observations 
of specific gravity, bottom temperature, and the curre 
of the ocean, besides their value in laying a submarine 
cable, will form an important contribution to the physics 
of the Pacific Ocean. Two offsets from the projected 
great circle route between the Midway Islands and Gam 
were found to be necessary in order to avoid obstacles 
to a successful laying and operation of a telegraph 
cable. The first of these obstacles encountered is a 


V. S. N. Commanding. 
1899 


f 
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+ 2 j b . 
— ee A = | — = — 
- 2 — — ao + 


1h 1¢5 19 115 180 Iie. 110 1 109. 18 


this bureau is concerned, has been entirely defrayed from 
ite current appropriations. 


THE HEAT OF FORMATION OF IONS.* 
BY A. HOLLARD. 
(Concluded from page 62.) 


In the determination of Ostwald, the electric charge 
which the elements receive in order to into the ionic 
state and to enter into solution, is taken from the ions 
which are already found in the solution. This charge can 
be taken from an exterior source, and we have then 
electrolysis taking place. Let us consider a metallic 
anode placed in a solution of one of its salts—for example, 
an anode of copper placed in a solution of copper sulphate. 
The calorific energy which results from the passage of 
a given quantity of electricity, Q, across the separating 
surface of the two conductors (Peltier effect), is equal to 


EQ~x 117 calorie-gram me- degrees; 4°17 is the calorific 
equivalent to the electrical energy, and E is the electrical 


pressure which existe between these two conductors. This 
is true for metallic conductors, but not for the case stated 


ove, in which the metallic conductor is in contact by a 


c uductor which is the electrolyte. The calorific ener 
resulting from the passage of Q coulombs from the metallic 
anode in the solution to the salt of the same metal is 


equal to ra less the heat of ionisation, j, absorbed for 


* Translated from the Revue générale des Sciences. 
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the formation of ions, which are carried into solution. For | In substituting these values in equation (3), we have, after 


this calorific energy we then have the value 


(1) 


But this calorific energy is only the secondary heat of 
Helmholtz relative to reversible electrolysis. 


T dE 

Wa 2177 e 
T being the absolute temperature. Thus this secondary 
heat can only be developed at the surfaces of contact between 
the electrode and the electrolyte. While Joule’s law is 
applicable to electrolysis, he excluded the hypothesis under 
which more heat changes will be produced in the mass of 
the same liquid by secondary reactions. If ¢ is the pressure 
at the terminals of the cell or reversible battery, the total 
secondary heat calculated by Helmholtz is 


T de 
4 TN 
which gives the sum of the secondary heat which is 
developed at the anode and at the cathode, and which may 
be expressed as follows : 
a LAE . 2E 
4717 dT 417 d T 
In the first formula Wa may be replaced by its 
value T 4 which gives for j the value j = Q 


417 dT 4°17 
(£ -T oa and for a molecular gramme of ions, of 


valency n, passed into solution 
d 
E- T) 
( aT 


8 m x 96,537 
4°17 

4 1 

j = 23,067 n (£ Tit 
By this means Ostwald found directly for copper the value 
j = — 17,500 at 17deg. C. The values expressed in 
Table ITI. have been calculated by Jahn from the preceding 
formule, and they correspond to a temperature of 20deg. 
and to an equal concentration per litre. 


Wa = 2 —j calorie-gramme-degrees 


or 


TABLE III. 
Mass of 
n. metal E d E Head of 
separated aT ionisation 
(in grammes) 

Sulphate of copper 63°7 — 0°585 | — 0:000750} — 16,470 
Sulphate of zinc ...... 65 ˙0 +0°524 | 0000763] + 33, 950 
Sulphate of cadmium. 112°0 +0 162 |- 0000658 + 16, 120 
Nitrate of lead......... 207° - 0°079 — 0000182) — 1, 160 
Nitrate of silver ...... 108°0 -1'055 — 0000176) —22,873 
Nitrate of copper...... 63°7 -0:585 ~ 0:000756) — 16,470 


The heats of ionisation which are given in the last table 
correspond to the heat absorbed when they are prefaced 
by the negative sign, and to the heat set free when the 
positive sign is prefixed. The source of heat ia in each 
case at the anode due to the passage of the metal in the 
solution into the ionic state. At the cathode the ion is 
recondensed as metal, and the heat which results from this 
transformation is of the opposite sign to the firet. Thus, 
one molecular gramme of zinc (65 grm.) which passes from 
the metallic state into the ionic state in setting free 
35,950 calories absorbs and deposits at the cathode the 
same quantity of heat. Let us consider, for instance, a 
reversible battery, like the Daniell, for example. The 
secondary heats at the anode and at the cathode are equal, 
as shown above, at 


„EQ. 
47 
= Q N 
and, W. 417 J 3 
, EE IV. - We) O-... 0 


but we have, 


W, T dE 


T dE 
girat nd W. 47 T O 


making all simplifications, 
EI 1 J dE-dF 
EE e, at? 
or E- E' =e, the electrical pressure at the terminals of the 
battery ; 


then, 


„I pte. 
e 25,067 dT 
but j, the difference of the heats of ionisation of zinc 
and copper, represents the heat of the decomposition of 
copper sulphate by zinc. j -, therefore represents onl 
the heat, W. of the chemical reactions of the Danie 
battery. Substituting this value in the preceding expres- 
sion, it becomes | 

e Ww x l de 

n 25,067 dT 

In this way we again obtain the formula of Thomson and 
Helmholtz. 

The formula for ionisation in the case of reversible 
phenomena, j = 23,067 n (£ — 141) be 
obtained from thermodynamics. We know that the Nernst 
formula which is applicable to a soluble anode has the form 


= (a) 


9'81 
E = — — RT lo 6 — 
S 5 
R is the constant for gas and is equal to 0'847, P is the 
pressure of dissolution, and p the osmotic pressure of the 
metallic ions of the electrolyte, this metal being the same 
as that of the anode. This formula, as is well known, 
has been obtained from thermodynamical principles. 
Differentiating this expression with respect to T, we get 


+T 


can also 


volts . 


P 
d log. — 
dE _981 R| Pay P ] 
P 
d loge - 
but — P2- 14P (c) 
aT PaT 
or, on the other hand, the formula of Clapeyron in thermo- 
dynamics permits us to determine the value of T This 


formula is applicable to all reversible transformations in 
which the pressure is a function only of the temperature. 
It can be howa by thermodynamics as applied to vaporisa- 
tion that the formula of Clapeyron takes the form of 


TdP,, 
“sat G 1, 


X being the latent heat of vaporisation. This is the 
quantity of heat necessary to make the united mass of the 
body pass from the liquid state into the state of saturated 
vapour without a change of temperature. In the above 
formula J represents the mechanical value of heat, while 
w and u represent the volumes of a unit mass of the liquid 
and of the saturated vapour. Thus u' - u represents the 
variations of volume during the vaporisation of the united 
mass of the body. When applied to the change of the 
metallic state to the ionic state, these ions having a mass 
of a molecular gramme, the above formula of Clapeyron 
has the following significance: X is the heat necessary to 
make one molecule-gramme of the body pass from the 
molecular state into the ionic state. In this way the heat 
of ionisation, P, is the pressure at which the metal passes 
into solution, while w -u represents the variation of 
volume during the ionisation of the molecule-gramme. 
This variation of volume is given, as we know, by the 
formula P V = R T, from which 


À 


RT 

u = VA. 

u-u P 
In substituting this value of u -u in sa n’s 
formula, as applicable to ions, we have, for DT the 


dP JP 


following value : 41 Rar 
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Substituting this value in the equation (c) we get 
P 
d log. — ; 
5 = JI 
d 1 R T2 
Substituting this equation in the equation (5), we have 


dE 9.81 Ri P 


RT 
or, on replacing J by its value 0:425, we get 
dE _ 981 x 0:425 j , 981 x R 
aT Q T Q 
But the second part of the second expression in this 
equation is from equation (a«)—namely, T We have, then, 
after making all simplifications, the formula 
d E 1j E 


log. A 


at QT T 
. 2 (£ _m @ =) : ; 
1 TT calorie-gramme-degrees ; 


and for a molecule-gramme of ions the valency 


nu x 96,557 d E 
1317 (£ f TT) 


or j= 23,067 n (£ -T a) calorie-gramme-degrees. 


In this way the considerations relating to the Peltier 


effects in electrolysis and the application of the thermo- 


dynamical principles lead to the same expression for the 
absolute value of the heat of ionisation. In this way the 
formula is firmly established. The conception of calorific 
energy thus applied to ions gives to the ionic theory a 
definite direction. The electric charge of ions does not 
give them a specific character, because this charge is the 
same for ions of equal value whatever may be the nature 
of the ion. This value is about 96,540 coulombs per ion 
gramme at a valency of 1. On the other hand, the varia- 
tion of calorific energy which accompanies the formation of 
the ion varies with the nature of it, and this is in consequence 
an important specific characteristic. 


ee 


THE GLASGOW CENTRE OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


It was with feelings of considerable gratification that we 
wended our way to the hall of the Philosophical Society in 
Bath-street last Thursday. We felt that at last the second 
city of the Empire had made up its mind to follow the 
example of Newcastle, Dublin, and Cape Town. To the 
labours of Mr. Henry A. Mavor and Prof. Magnus Maclean 
the success of the first meeting was due, and in point of 
numbers and enthusiasm it rivalled many other meetings 
held in the same hall. 

Prof. John Perry was called to the chair, and thereafter 
Prof. Magnus MACLEAN read several letters of apology, 
one from Mr. Alexander Siemens, who expressed great 
regret that he was unable to be present, a previous 
engagement making attendance impossible. Dr. lean 
expressed the feelings of the audience when he said that 
Glasgow's electrical engineers were exceedingly gratified 
to see Prof. Perry (senior vice-president) and Mr. W. G. 
McMillan (secretary) on the platform, and before proceeding 
further he hoped they would have the pleasure of listening 
to some remarks from Prof. Perry. 

Prof. PERRY, in the course of his address, expressed 
great pleasure at seeing such a large audience. Coming to 

lasgow that day brought back recollections of his frat 
visit to the city. He was then 15 years of age, and was 
serving his apprenticeship with Messrs. Victor Coates and 
Co. at Lagan Foundry, Belfast. While there he heard 
much of the famous Sir William Thomson (as Lord Kelvin 


then was), and he resolved to go to Glasgow in order 


that he might pursue a course of study under the dis- 
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tinguished scientist. It was interesting to note that 
25 years ago Glasgow was the only place where one could 
receive instruction in electrical science; since then the number 
of places had increased wonderfully. After briefly sketch- 
ing the history and progress of the institution, Prof. 
Perry proceeded to indicate the enormous growth of the 
applications of electricity to modern life. Some of the 
younger members, he thought, did not quite grasp this 
wonderful development. They had grown up among these 
wonders, and had become so familiar with them that they 
did not understand what wonderful things they really were. 
After referring to the regrettable circumstance that their 
3 clashed with the lecture of Prof. Oliver J. Lodge 
on ‘Wireless Telegraphy, the chairman proceeded to 
speak of the wonders of ætheric telegraphy, and pointed 
out that in 1899 he spoke of people being able to signal 
through walls, houses, and over long tracks of country by 
means of Hertzian waves; indeed, he actually took out a 
patent for such a method of signalling. Some people at 
that time imagined he had gone and some of his 
intimate acquaintances pointed out to him how very 
silly he must be. Since that time they had gone 
through some very curious experiences, and he questioned 
if even yet they had even a remote idea of the wonders to 
come in the early future. They would surpass even the 
“ Arabian Nights.” Many of the things in the “ Arabian 
Nights” had come true, and more had yet to come, only 
engineers did not read that book, and if they read it— 
well, they did not believe it. This led Prof. Perry to 
enlarge upon the value of fiction in stimulating the 
imagination. At South Kensington he had established a 
library of fiction, much to the diegust of his colleagues, but 
he ventured to say that much of our progress was due to 
fertility of imagination, yet there was nothing so much 
neglected—especially among engineers—than the imagina- 
tion. This was particularly the case in electrical engineering, 
and he believed that in stimulating the imagination of his 
students he was materially improving their prospects. No one 
who did not cultivate his imagination would make much pro- 
gress in the electrical industry ; and one who could manage a 
central station now, bat who did not apply himself to the 
study of his work, would not be much 10 years hence. 
The changes would be great; hence the need for institu- 
tions such as they were inaugurating that evening, where 
one’s ideas and experiences could be discussed. Speaking 
of the necessity of seeing what their neighbours were 
doing, Prof. Perry referred to the Institution's visit to 
Switzerland. They went from a country where coal was 
cheap and water power not much thought about, to a 
country where coal was dear and water power abundant 
and highly prized. That visit was a revelation to many of 
them—for instance, in the practical application of two and 
three phase currents they were years behind that country, 
and in the application of electricity to steam railways, 
who would have dreamed that they would have seen a 
railway where steam and electrically propelled trains 
ran on the same track? Yet there they were, sometimes 
standing at the station quite uncertain whether the 
next train would be propelled by steam or electricity. 
This year they were going to the Paris Exhibition, and he 
felt quite sure that they would see much that they had 
never seen before. Next year they hoped to come 
to Glasgow, when the local branch would probably get 
some work to do. Prof. Perry concluded by congratu- 
lating the members on the atarting of the local section, 
for he felt sure that it had a long and prosperous career 
before it. 

The election of office bearers was then proceeded with. 
On the motion of Prof. W. H. WATKINSON, seconded by 
Mr. ANDREW JAMIESON, Lord Kelvin was unanimously 
elected chairman. For the post of vice-chairman there 
were three nominations, Mr. Andrew Jamieson (late pro- 
fessor of electrical engineering at Glasgow Technical 
College), Mr. Henry A. Mavor, and Prof. Magnus Maclean. 
On a division Prof. Maclean was elected. For the honorary - 
secretaryship, Prof. W. H. Watkinson was unanimously 
elected. The following gentlemen were afterwards elected 
members of committee: Henry A. Mavor, W. B. Sayers, 
Francis Teague, W. A. Chamen, Andrew Jamieson, W. 
Lackie, J. M. M. Munro, and Thomas Young. 
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OUR POSITION AS ENGINEERS. 


On Saturday last Mr. Henry Hodgson, the president of 
the Manchester Association of Engineers, delivered his 
presidential address on the above subject at the annual 
general meeting at the Grand Hotel. The annual report 
of the council, read by the secretary, Mr. F. Hazelton, 
showed that the number of members is now 453, as com- 
pared with 416 at this time last year, and that the associa- 
tion had a balance at its credit of £4,488, showing a surplus 
of £263 on the year’s work. For the following abstract of 
Mr. Hodgson’s address we are indebted to the Manchester 
Guardian : 

The PRESIDENT commenced by stating that it is no longer 
true to describe England as the workshep of the world. It is 
true, he went on to say, that our export trade in manufactured 
mechanical articles is still on the increase, but is the increase 
commensurate with the increase of the population of the 
world? This is probably a question that is not within the 
province or knowledge of anyone here to answer, but, allowing 
that it is, it is certainly not advancing at the same rate as the 
increased requirements of civilisation, and the opening of new 
sources of trade, together with the increase of the population 
and the greater numbers brought within the reach of civilisa- 
tion. We are forcibly reminded of this by the immense growth 
of the mechanical and industrial productions of foreign nations, 
notably America and Germany, and other countries in a lesser 
degree. America and Germany are not only large ucers for 
home consumption (and in this manner rédusing their require- 
mentsfrom us), butthey are also large suppliers to other countries 
of which we at one time had the monopoly. This may not in 
itself be detrimental to us, and on the whole I do not think it 
has been, as it has undoubtedly been the means of stimulating 
healthy competition. We are all, of course, quite willing to 
admit it in a general way that that must be right and best which 
does the most good to the greatest number, and we can all 
1 7 8 the force of this truth until it comes home to us 

ividually. The question which I draw your attention to is 
this. In the race for the world’s mechanical requirements are 
we holding our own, and, if so, are we likely to continue to hold 
our own? We do not want all the trade, for if we had all we 
could not execute it. Taking a backward view of the last 25 

ears, and more 5 of the last 10, does the prospect 
fore us hold out a hope that we shall maintain the foremost 
position in the race for the world’s trade if we continue on our 
present lines? We shall, no doubt, for some considerable time 
to come be the foremost, but we should not forget that, com- 
red with any other country, we are large industrial pro- 
ucers, whilst they, on the other hand, are largely engaged 
in agricultural production. I am no imist, but I am of 
opinion that the conditions of production will have to undergo 
considerable modification if we are to continue to hold the 
foremost place in the rank of the mechanical producers of 
the world. The systems upon which we have been working, 
whilst they have served well in the past, have been, and are, 
too much stereotyped. The old and much of the present system 
will have to be largely modified if we are to maintain the lead- 
ing position. One of the modifications, and a very important 
one, will have to be the relations between capital and labour ; 
these ought under no circumstances to be arg ear pam and 
although at the present moment there is no open display, there 
is an undercurrent of antagonism which prevents workmen 
from doing all in their power to advance the interests of 
employers, which in the long run are also the interests of the 
workmen themselves. Piecework, if it could be put on an 
equitable basis, and so formulated as to meet all cases, seems 
to me to promise a good measure of success, and in such work 
as lends itself to a fixed basis of prices has proved fairly 
successful. But, unfortunately, there is a fly in the amber in 
this case. A rate or price is fixed for the production of a certain 
piece of work, the workman lays himself out to do his best, and 
in course of time becomes very expert, and earhs a considerable 
sum weekly. Someone suddenly discovers this, and on the 
8 that he is earning too much the prioe is out down, not 
use the price paid per artiole is too much, but because the 
man has (even though it may bea natural consequenee of intelli- 
ence and practioe, and the use of small appliances of his own 
esigning) ely increased his power of production. The effect 
of this is to prevent the man using his beat endeavours in the 
future, and this is eventually to the detriment both of himself and 
his employer. There is another aspect of piecework which, 
so far as I can judge, must somewhat militate against the 
system. This is a want of elasticity to meet the varying prices 
of the article manufactured. If a standard price exists for the 
construction of any article, there is not always a standard price 
for the sale of that article, and the price must necessarily ebb 
and flow acoording to the demand, the cost being a fixture, but 
the sale price a variable one. The employer is the one who has 


all the advantages and disadvantages of the varying prices. The 
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piecework system, however worked, does not meet the whole 
case of the relations between employer and employé, between 
capital and labour. Some system more comprehensive will 
sooner or later have to be adopted by which the interest of the 
two shall be so bound together that the interest of one shall be 
equally the interest of the other. A system of industrial partner- 
ship appears to me to be the solution of the problem. In this 
ership capital should have some fixed minimum rate of 
interest, and the workman a fixed minimum rate of wages, the 
profits resulting, after these having been met, being divided 
equally (or in some other proportion) between the two. The 
rudiments of such a scheme is in operation in the manufactured 
iron and steel trades. The Cleveland district is more par- 
ticularly the one I have in mind, but I believe the system 
also prevails in the other iron and steel centres. It 
is w known that the makers’ books are examined 
quarter by quarter to ascertain the selling price of each 
commodity, and from the prices so obtained an average 
is struck which regulates the prices to be paid to labour for the 
ensuing quarter. In this manner labour participates in the 
perity and shares in the adversity of this branch of 
industry. So far I have dealt with my subject on somewhat 
general lines. I now desire to draw your attention to what is 
taking place at the present time. As you are all aware, there 
have bean orders placed in America within the past few months 
for a number of locomotives, some of which have been delivered 
and some are now in course of delivery. We are all aware that 
the reason ascribed for these orders ere placed in America 
was that it was impossible to obtain deliveries within any- 
thing like reasonable time from home manufacturers. I 
suppose we must t this as tcue; but, I ask, is it creditable 
to us as a wideawake business N that we have not sufficient 
energy, forethought, and adaptability to increase our facilities 
to keep pace with our requirements ? The fact that America 
can eupply her own wants, together with a large foreign trade, 
including our Colonies, and still have left a sufficient surplus of 
producing power to supply a portion of our wants, proves the 
case st us. I think no one will be bold enough to assert 
that there is not sufficient capital in England to extend and 
increase the number of works for the manufacture of this par- 
tioular branch of engineering. If there is the capital, is there the 
energy and enterprise to use it? I know that this question 
may tie met by the answer that it would be all very well if this 
present activity could be teed to continue. What are we 
to do about the locked-up capital in the years of depression in 
trade? My answer to this argument is that exactly the same 
laws of fluctuation prevail in America, and yet it does not 
prevent the Americans from rising to the demands made upon 
them. It may be said that at home many of the railway com- 
panies manufacture their own engines, and therefore there is 
not sufficient scope to warrant pers enterprise in fixing 
capital in this particular branch of business. I am by no means 
pre to accept this as a sufficient answer. I believe that 
with greater energy on the part of private enterprise the market 
for supplying locomotives to our own railways would have been 
a imaeh larger one than it is at the present time, and that the 
railway companies were in a largo measure compelled to make 
themselves into producers in consequence of the lack of facilities 
for obtaining their locomotives, etc., from those whose legitimate 
business it is to supply them. Private enterprise should, and I 
feel sure can, produce and sell with a reasonable profit at a leas 
price than railway companies can build their own engines. 
Sentiment may have had some influence, but I think railway 
companies are managed on lines with which sentiment has little 
consideration, and that given equal facilities and advantages 
they would quite as soon purchase engines as make them. 


Even should exception be taken to this latter proposition, I 
do not see that this materially alters the original proposition, 
as many of the American railway companies also build their 


own engines, and I have no doubt that they are also campelled 
to obtain engines from outside sources to meet their immediate 
and pressing requirements, but we never hear of them coming 
to England for engines at their time of special demand. There 
is another branch of engineering which has been and now is 
suffering from an invasion of the American. I refer to the 
building of stationary engines for electrical installations, both 
for lighting and traction. Is it because the Americans can 
build a better or more suitable engine for the purpose, or can 
they supply an equally good engine at a lower price? I am 
aware that some orders were plied there during the strike 
period, but there are cases where orders have been placed in 
America since that time, and which I am sure could and should 
have been executed in this country. We all remember what 
occurred very recently at Glasgow, when out of a require- 
ment for four large engines for tramway traction purposes, 
the order for two of these engines was placed in this 
country and the order for two went to America. Could not 
the construction of the four engines have been undertaken 
by English firms, and, if not, why not? Each may answer 
this question in his own way, but to my mind this placing 
even part of the order in America points to a lack of energy. 
and enterprise on our part, and clearly proves that we have not: 
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placed ourselves in a position to deal with this or any other 
work of a like character of whatever magnitude. I am afraid 
we have got into a much too easy-going, self-satisfied style that 
we have become too well off, and, like Jeshurun of old, we 
have waxed fat. It appears to me to be a very humiliating 
position for us as engineers that the foregoing orders for 
something like 100 locomotives and for at least 25 seta of 
large stationary engines (one firm alone having supplied this 
number in the last three years) should, from any cause what- 
ever, be placed outside our own land, with all ita boasted skill 
and constructive power. These orders will in the aggregate 
amount to about half a million of money, and I see no sufficient 
excuse for them being executed abroad, except our apathy and 
want of energy and adaptability. The foregoing does not exhaust 
our delinquencies on this head. Russia at one time was our best 
customer for steam-engines oe and locomotive), but 
now the orders for this o of work are few and far 
between, as far as we are concerned. What is the explana- 
tion? Do they manufacture these for themselves now ? 
Yes, to some extent; but by far the largest number of 
orders for the stationary engines required in Russia go to 
one firm in Switzerland. I say all honour and oredit are 
due to the firm to which these orders go for their enterprise or 
whatever other cause may have led to this result. From what 
I can learn, this firm not only secures the orders, but they 
secure them at better prices than Eaglish firms quote, when 
they have the opportunity of quoting. Thespecimens of engine 
work supplied by this firm which I have had the opportunity of 
examining leave nothing to be desired on the score of quality, 
but surely engineering firms in England can do as good work 
and obtain as good results as any engineering firms the world 
through. Then why have we let this market slip through our 
fingers ? Our machine tool makers will have to be up and doing 
if they wish to hold the excellent position they have hitherto 
occupied. Within the last few years there has been a movement 
in the right direction by those who are responsible for this class 
of work, and the automatic labour-saving tools which are so 
much in evidence on the other side of the Atlantic are being 
manufactured here in constantly increasing numbers, and 
greater care and thought are being given to the production of 
tools, which will enable work to be produced cheaper and better 
than formerly. From what I have seen of American tools 
for doing heavy and medium-sized work I do think that our 
machine tool makers are far ahead of our competitors, and, 
providing they will only be content to keep awake, they have 
not much to fear. There is one branch of engineering in which 
up to the present competition has not invaded our shores. I 
allude to shipbuilding and marine engine building; but 
even in this particular branch of engineering our two competi- 
tors (America and Germany) are now in a position to supply 
almost without exception their own requirements, and are, 
especially the latter, supplying some other countries with a 
large portion of their needs in this line. I ascribe this more 
particularly to political influences than to those of an economical 
character. Our supremacy even in this, which we may term 
our national branch of engineering, is being successfully assailed, 
and we shall have to take greater heed to our steps than we 
have done lately if we are to maintain our supremacy. We 
have allowed Germany to make herself r of the blue 
ribbon in the races accross the Atlantic; we also allowed 
her to hold for a time the honour of having built the 
largest steamer the world had yet seen, and I do not 
think it will be long before she again takes the position. 
In the manufacture of textile machinery I believe we are up to 
the present unassailable. In the attempts that other countries 
have made to dispense with our services in this particular 
branch of engineering their work comes immeasurably behind 
ours, and it is only through political jealousy and national 
prejudice that our competitors in this branch of business exist 
at all. There are other businesses of an engineering character 
which might be dealt with, but I have touched on sufficient to 
create some interest in your minds on a subject of such vital 
importance to the welfare of this country in general and of 
engineers in particular. The subject is one that demands the 
most carefal consideration of everyone—not engineers alone, 
but everyone who may have the welfare of this country at 
heart, and unless we are prepared to take prompt, and 
I fear, drastic measures, we ll have to bewail a still 
further falling away from our position as a foremost pro- 
ducer. When the present abnormal demand is over and the 
world settles down to a soramble for work, then will come 
the testing time. The oompetition will not be confined 
amongst ourselves, and unless we take steps to place ourselves 
in a better position to meet the outsider I am afraid we shall in 
the end come off very badly. I have dealt with our position as 

ineers as I see it. Others may view it from different points, 
and may attach much less significance and weight to the position 
than I do, but I venture to think that the more consideration 
each gives to the matter, the more weight will they be inclined 
to attach to what I believe to be an extremely grave question. 
At any rate, in thinking over the subject in the course of pre- 
paring this address, it has impressed itself upon my mind as 
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second only in gravity with the war upon which we are at 
present engaged, and will probably be even more far-reaching 
in its results unless vigorous steps are taken to amend our 
system of working. 
On the motion of Mr. T. AsHBURY, seconded by Mr. J. 
Teri a vote of thanks was given to the President for his 
dress. 


ELECTRICITY ON THE COMMON ROADS. 


After the Automobile Club’s house dinner on Wednesday, 
10th inst., a paper on the above subject was read by Mr. 
Thomas Parker, of Wolverhampton. The paper, which 
was illustrated by lantern slides, is abstracted in the 
Automobile Club Notes this week as follows : 


Having been called upon by the committee to contribute a 
paper for the benefit of the members of this club this evening, 
and being a member having its interest and that of the move- 
ment at heart, [ will endeavour to give a short sketch ot the 
history of electricity on common roads in this country, together 
with some personal experience, and invite discussion and correc- 
tion on the history of the past which, in the whirl of the present 
enthusiasm, has been overlooked. and forgotten. In the year 
1882 my father, Mr. Thomas Parker, exhibited on the lecture 
table at the Coalbrookdale Institute, Siemens and Edison incan- 
descent lamps, supplied with current from accumulators of his 
own make and design, and in the same year he discovered that 
the action of nitric acid facilitated the formation of accumu- 
lator plates, and took out a patent in which the novelty of the 
chemical agent was claimed. A singular coincidence occurred 
with regard to this patent. Two specifications reached the 
Patent Office claiming this novelty about the same time, one 
from M. Gaston Planté, of Paris, the other from Mr. Parker. 
The Solicitor-General met the case by dividing the patent 
between them. It was about this time that a partnershi 
was arranged between the late Mr. Paul Bedford Elwell, 
of Wolverhampton, and Mr. Parker, the latter going to Wolver- 
hampton, and this partnership created the business known 
as Elwell-Parker, Limited. Arrangements were made with M. 
Planté, and the manufacture of accumulators and general elec- 
trical work was commenced on a large scale. Soon after, Faure 
and Sellon discovered the pasted battery, which soon superseded 
the Planté-Parker cell, Elwell-Parker, Limited, taking up the 
manufacture, and afterwards transferred it to the Electrical 
Power Storage Company, since which time very little altera- 
tions have been made in the material used in accumulators, 
although during the past three years many successful attempts 
have been made to reduce the weight and increase the output. 
In the year 1884, soon aftar the advent of these new batteries, 
Me. Elwell designed and built an electric carriage, the general 
design of which was similar to the four-wheeled hansom cabs 
to be seen about the London streets, except that the driver's 
seat was inside the vehicle instead of behind. It had single 
bogie steering gear, manipulated from the driver's seat by means 
of a long lever connected to the bogie by links and rods, the 
springs were elliptic, the wheels of wood, with steel tyres, the 
brake of the ordinary carriage type applied by a foot lever, and 
there was an auxiliary band brake on the back axle. This axle was 
similar to those commonly used on tricycles, having a differential 
gear in the centre enclosed in a metal case, a small series-wound 
motor with diamond-shaped magnets, and, having a normal 
speed of 1,500 revolutions per minute, delivered its power 
direct to the periphery of the gear case by means of, at that 
time, a novel form of worm gear and flexible coupling. The 
worm was an ordinary coarse pitch thread, the wheel being 
formed of a number of studs screwed and riveted into the 
periphery of the gear case, and upon each stud was a small 
roller shaped to fit the groove and pitch of the worm. The 
flexible joint allowed for any movement between the motor, 
which was fixed to the body, and the gear on the axle. The 
batteries were of the pasted type, being 24 in number and 
weighing about Gowt.; they were stowed neatly away in 
the back of the body of the car. The several speeds 
of the car were obtained by arranging the batteries in 
parallel and series and with resistances ; the backward 
movement had a separate reversing switch. A trial was made 
under the Light Locomotives Act then in force, the maximum 
8 attained being five miles per hour. All went well until 
the steep grade of Queen-street was reached, when some of the 
threads in the worm-wheel sheared and the car came to a stand- 
still, but this was removed and the car reached ite destination— 
the coach painters—by gravitation. It was afterwards repaired, 
and taken to Mr. Elwell’s private house at Albrighton, and from 
there it went to London. Later, it was shipped for Paris, but 
about half-way across the Channel the boat foundered. Some 
time after the boat was raised, and the motor and gear came 
back to Wolverhampton to be used for other purposes. Thus 
ended the career of what I believe to be the first British electric 
motorcar. Not long after this Mr. Ward commenced his 
work on omnibuses, and placed an order for a vehicle of his 
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design with the Electric Construction Corporation (late 
Elwell-Parker. Limited) in 1890. This bus, the first built in 
‘Wolverhampton, had a very respectable appearance, but, like 
most of Mr. Ward’s work, was very heavy; in fact, it was said 
to weigh when loaded over three tons. After a series of trials 
‘in London the London Electric Omnibus Company was formed 
in 1896 with Mr. Ward as chief engineer, and a great deal of 
money was spent in trying to gain success. 

Although success was not achieved, Mr. Ward must be 
credited with having built the first and second electric 
omnibuses that were licensed by the police authorities for 
passenger traffic in London. The passing of the Locomotives on 

ighways Acts in 1896 brought a number of names to the front, 
chief amongst them being Mr. Bersey, who must be credited 
with the design of the first electric cab to obtain a license. Thus 
Pope, Headland, Riker, Elieson, Britannia, and Oppermann are 
familiar names. At this date I was occupied erecting electrical 
and general machinery in the Transvaal, where electric motors, 
with few exceptions shunt wound, were used for nearly all 
auxiliary purposes above and below ground. Many of our 
troubles with the electric plants were caused by the controllers 
sent out with these motors. After giving considerable thought 
to the problem, I succeeded in devising a means of preventing 
the main circuit being closed before the shunt, and of breaking 
it with all resistance in circuit before the shunt, each 
movement being locked, and only one handle required, as 
against two or three in other designs. I sent the designs to 
Wolverhampton for use in the factory. On hearing that 
the Bill to allow motorcars to run on the streets of England 

ad been sanctioned by Parliament, and feeling sure that 
the controller could readily be adapted for controlling elec- 
tric cars, I set sail for England to make a start in the new 
industry. Immediately after my arrival I began to work on 
the design of an electric car. The section of road over which 
it was obvious the car would have to run lay between my 
father’s house at Tettenhall and the town of Wolverhampton, a 
distance of 34 miles without a single yard of level ground in its 
length. the gradients varying from 1 in 120 to 1 in 15. To get 
some idea of the power uired on a vehicle to carry nine 
persons was the first difficulty, but the family brougham with 
horse and a spring balance supplied this information. Having 
determined the approximate power required for speeds up to 
eight. miles per hour, and the weight of batteries to supply such 
power for three houra, the next problem was the design of 
motors and gearing. Many suggestions were put on paper, the 
final one being two motors geared to the hind wheels through 
double-reduction gear, the second reduction being Renold’s 
chains ; wear on the chains was taken up by eccentrics. These 
first motors were series wound and designed to run at 950 
revolutions per minute, and give a torque effort of 30lb. on the 
periphery of each armature with 25 amperes. Forty was the 
number of cells chosen, to permit of their being charged in 
series on the usual 110-volt circuits. The controlling of the 
car next, to obtain the necessary changes of speed without 
the use of resistances, was a difficult problem at one time, 
but now is simple enough to all of us. Three speeds forward 
and one backward were found to meet all requirements, and 
these variations were obtained by dividing the 40 cells into two 
groups of 20 each. The three forward movements were as 
follows: the first, putting batteries in parallel and motors 
in series, gave two miles per hour; the second, batteries 
series and motors series, four miles per hour; the third, 
batteries series, motors parallel, eight miles per hour. The 
one backward movement, batteries parallel, motor series, 
with current in the armature reversed, two miles per hour. 
The next problem, and perhaps the most difficult, was the 
steering. Sketches were made of the Ackerman double cycle 
head, single wheel, and single bogie systems, but none of these 
satisfied my desires. I. wanted a steering gear that would admit 
of a car running round a small circle with as little resistance as 
going straight ahead, and after a great deal of scheming con- 
ceived the idea of moving the front and back axles in opposite 
directions at the same time and through the same angle, which 
both in model and practical form worked splendidly. {e permits 
a car to be turned in its own length without turning the wheels 
under the body, and is naturally twice as sensitive as a single 
bogie or broken axle gear. Another great advantage is that it 
admits of either front or back or all four wheels being driven, 
also the weight being distributed equally on all wheels. Itgivesa 
good support tothe bottom of the vehicle, which ean be made quite 
flat. A brake can be used on each of the four wheels. About 
this time, early in 1897, the Blot accumulator came to the 
front, and so good were the results of the tests made on some 
sample cells, that it was decided to use them on thecar. A 
small shop was rented, so small indeed that the car could not 
be moved in it. The doors had to be taken down, and the car 
lowered on planks 18in. into the street before a test could be 
made. The news of a trial had leaked out, consequently a 
large crowd awaited us in the square. The trial was very 
successful; with nine persons on board we ran a 10-mile tri 
without a hitch. In. descending some of the steep grades, 
found the powerful combined band of block brakes were not 


sufficient to check the car, and decided to dispense with series 
motors. Infmediately after the trial I dismounted the motors, 
and had them shunt-wound. The amount of chaff and ridicule 
I had to stand was very considerable, for such a thing as 
running shunt motors in conjunction with storage batteries on 
tramways had years before been given up as impracticable. 
The motors, however, were rehung, the connections made, 
and the car. run down into the street. The result was very 
marked, for instead of the sudden rush of current as at starting 
with the series winding—viz., 50 amperes—the car moved 
steadily away with less than 10 amperes, although the current 
was about the same when the rate of travelling accelerated, as 
with the series winding. = 

We then proceeded to take. some tests on an incline by 
running the double journey to Tettenhall and back, and so 
much was the work of manipulation reduced by this means that 
it was only necessary to set the controller for the required speed 
and look out for obstacles. On descending the steepest grade 
the speed did not increase more than 5 per cent., and it was 
very gratifying to see the ampere-meter reading 20 amperes to 
the good, instead of one’s knowing that the brake blocks were 
being worn away. It was also found that in case of need 
it was possible to bring the car to a stand on a 10 per 
cent. grade from full speed ahead in 3ft. without reversing 
the motors or using the brakes, which was an impos- 
sibility with the series motors, the difficulty of keep- 
ing a constant voltage across the field magnets of 
motors, while varying the voltage across the armatures by 
grouping the batteries and armatures in series or parallel, was 
overcome in the following manner. The field magnets of each 
motor were wound to give saturation with 40 volts, the cells, 
40 in number, were divided into two sections each giving 
40 volts, and were separately connected across the field magnets, 
which arrangement left the batteries and armatures free to be 
grouped as desired. This original car ran daily for two years 
without a hitch or breakdown, and during that time carried 
some of the most eminent men in the country. Owing to recent 
illness and completion of engagements my connection with motor 
manufacture has been partially severed for the past three 
months, and this has to some extent prevented my making any 
valuable additions to the lantern slides, which I will now proceed 
to describe to you. 


THE ECUNOMICAL GENERATION OF STEAM 
| POWER. 
BY BENIN. A. TAPP. 
(Continued from page 87.) 


We will now consider another apparatus for promoting 
economy which receives too little attention from engineers 
in England, but which is making considerable strides on the 
Continent, and more especially in Germany—tec., the 
“‘guperheater.” The principle underlying the practice of 
superheating is briefly as follows: With saturated steam, 
as commonly used, the range of temperature is very 
limited, and the conversion of heat into work occasions 
great losses, which principally occur in the eylinder through 
steam condensation. Early cut-offs producing a considerable 
range of temperature between admission and exhaust steam 
account for this. One method of minimising these losses 
is to superheat the steam by adding so many units of heat 
above those contained in saturated steam, so that the ratio 
of sensible heat to total heat may be increased, and a con- 
siderable reduction of temperature may occur in the cylinder 
before reaching the condensation point. By so doing we 
maintain our cylinder walls hotter than the saturation 
point of the steam in contact with them. A certain quantity 
of heat is unavoidably lost during expansion in any cylinder, 
but this loss is small compared with the loss of the latent 
heat in the steam during initial condensation. Superheated 
steam has the additional advantage that its specific volume 
is greater than that of saturated steam of the same pressure, 
while the more you superheat the less steam is used per 
horse-power. 

The results of superheating may best be shown by a 
comparison as follows: “A triple-expansion engine working 
with 180lb. steam pressure may, under favourable condi- 
tions, produce 1 h.p. with 124lb. of steam. The same 
steam superheated 150deg. C. will, in a compound engine, 
produce 1 b.p. with 8łlb. steam; the actual saving in heat 
unite is 224 per cent., and it would be possible to get the 
same efficiency in a compound engine working with 11 
atmospheres pressure as in a quadruple-expansion engine 
working at 25 atmospheres pressure. A double advantage 
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would be gained, as we could mostly do away with triple 
expansion and could reduce boiler pressures.” (Extract 
from a paper on “Saturated Steam,” read before the 
Northern Institute of Electrical Engineers.”) 

It is as to the quantity of superheat that English and 
Continental engineers differ, the former holding that a few 
degrees of superheat will give all the economy worth 
having, and the latter that in order to obtain any con- 
siderable economy you must use highly superheated steam, 
which requires specially-designed engines and superheaters, 
as in the Schmidt system, to overcome lubricating and 
other difficulties. The arrangement of superheaters shown 
in the accompanying drawing (Fig. 13) is made by Messrs. 


ich 


| 
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gain accruing to the steam from this. arrangement, and in. 


practice it appears that the steam is merely dried as a 
result of its passage through the apparatus, receiving about 
10deg. F. of superheat, an amount which is inappreciable. 
If the final passage of the steam through the water 

were omitted, a productive amount of superheat would be 
secured. The above apparatus appears, however, to be 
conducive to boiler efficiency, as from 30 to 50 per cent. 
in evaporation per pound of coal has been gained by its 
addition. These resulte appear to be due to the fact that 
steam - tubes are very efficient absorbers of heat from fiue 


gases, and are very efficient in transmitting the heat so 


gained to the water in the boiler. 


Fie. 18.—Details of the Hick-Hargreaves Superheater as applied to a Lancashire Boller. 


Hick, Hargreaves, and Co., Limited, of Bolton, who have 
erected a large number. It consists of a series of simple bent 
wrought-iron tubes in the downtake flue, as shown, 
steam travelling down one leg and up the other leg. The 


whole apparatus has been removed, examined, and replaced 


in 24 hours. The valves are arranged to pass the whole 
or part of the steam through the superheater ag may be 
desired. It has been found in practice with compound 
condensing a pa at 100lb. boiler pressure a superheat of 
100deg. F. will give 15 to 20 per cent. economy. 
Another form of superheater, much used in Germany, 
is the Schwoerer, and the Di Fig. 14 shows one in 
combination with a water-tube boiler in use at a pumping 


Br 


Fia. 14.—Side and Ind Elevation of Schwoerer Superheater as attached to a Baboock and Wiloox Boller. 


station. This apparatus was tested on several occasions, 
and the following results were obtained : 


Amount of super bea 0° 67° 109°5° 572 
Steam per pump horse-power hour. 2098 1971 18°75 19°48 
Saving effected per oon ẽ . - — 60 105 675 


Another test with a superheat of 121deg. showed 15 per 
cent, saving. The conditions for the teste were approxi- 
mately the same, and the results, which, it will be noted, 
are progressive with the amount of superheat, show a sub- 
stantial gain. 

A third form of superheater, by Messrs. McPhail and 
Simpson, of Wakefield, introduces some special features. 
The apparatus as applied to a Lancashire boiler consists of 
four series of pipes: a set in the flues, a length of pipe in 
the water space, another set in the flues, and another set 
in the water space. It is difficult to understand any direct 


3 ory sal T 
capable of withstanding the high temperature of the gases, 
and also has designed a speci 


Many Continental plants are worked on a system 
devised by Mr. Schmidt, who employs highly superheated 
ed in constructing a superheater 


form of engine to secure 
efficient lubrication when working at very high tempera- 


tures. A plant consisting of a 750-i.h.p. compound engine 
' has been running for 34 years, night and day, satisfactorily, 


and as the power given off by the engine varies from 


400 i. h. p. to 750 i. h. p., the economy is certainly 


remarkable, only 8łlb, steam per indicated horse- power 
per hour being used, and an equivalent consumption of 
IIb. of coal per indicated horse-power hour. The economy 
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of smaller plants on this system is also very higb, a 70-i.h.p. 
tandem compound engine, driving an ice factory in Ireland, 
having a steam consumption of 10-2lb. per indicated horse- 
power per hour, and a coal consumption of 1°41b. per indi- 
cated horse-power per hour. The Diagram Fig. 15 sets 
forth graphically the steam consumption guaranteed under 
penalty for different sizes and types of engines in connection 
with their superheater, by Messrs. the Schmidt Stationary 
Engine Company, Limited. 

Yet another method of economically producing steam 


has been devised by Mr. Druitt-Halpin. This system 


consists in delivering the excess steam generated in the 
day into a large thermal storage vessel or cylinder, where 
it is mixed with a small quantity of cold water from the 
feed pumps, the proportion being gradually increased, so 


that by the evening the cylinder is full of water at nearly 
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burning refuse, and prominent among them we find the 
Fryer type, Beaman and Deas, Horsfall, Meldrum’s, 
Simplex destructor, etc.. The first-mentioned was the 
pioneer of successful furnaces, but it has, on comparison 
with more recent designs, been found wanting in an 
important feature —i. e., the ability to consume all fumes 
evolved by drying refuse. A refuse destructor to be 
satisfactory must be so arran that these fumes pass 
1 or over the hottest part of the fire, and are sub- 
jected to a high temperature for a sufficient length of time 
to ensure that all obnoxious fames are consumed. 

The construction of the Beaman and Deas furnace and 
its application to a water-tube boiler will be seen from 
Fig. 16. With this destructor two cells are placed 
side by side, connected at the back by a single chamber 
leading to the underground flue. Chargin is effected 
from an elevated platform into the hopper at the left hand 
of the elevation, the refuse sliding down the inclined fire- 
brick hearth, and being gradually dried as it moves forward 
to the burning mass over the firebars, which is gradually 
consumed and removed by clinkering. It will be noticed 
that the fumes from the drying rubbish must over the 
hottest part of the fire, and are e eee 
before reaching the chimney. The furnace has a closed 
ashpit, and a current of air is forced into it by means of a 
fan through the pipe shown. Under the grate is the ashpit 
door, and above it is the clinkering door. Beyond the 
firebrick bridge at the back of the furnace is a narrow 
combustion furnace, where the burning intermix 
with a secondary air supply te more effectually complete 
their combustion. The gases follow the usual course 
through the boiler, passing over the ordinary firegrate (for 
use with coal if necessary), and are finally discharged up 
the chimney. A destructor of this type during a test 
which lasted 24 hours burnt 23 tons 18cwt. of refuse; the 
‘resulting clinker equalled 27:9 per cent. In a subsequent 
test over seven tons were burnt in 6 hours 43 minutes, or 
at the rate of over 25} tons per day, the clinker being only 
17 per cent. of the original refuse. The Corporation of 
‘Warrington use the steam generated from their destructors 
i | ö 


boiler temperature and pressure. The cylinder is then con- 
nected to the boilers, supplying the necessary feed water 
at such a temperature that the fuel being consumed has 
only to supply heat sufficient to overcome the latent heat 
of evaporation at the required pressure to the water in the 
boiler. The result of this arrangement is a gain of one- 
third more steam generated than if the boiler feed came 
direct from the water-mains. 
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No account of economical steam-raising apparatus would 
be complete without some reference to the modern refuse 
furnace. It has been frequently demonstrated that large 
quantities of heat are available from the combustion of 
refuse, and when consumed in suitable apparatus it has 
been shown that eight tons of refuse will raise as much 
steam as one ton of good coal, and it will raise the steam 


Fic. 16.—Longitudinal Section of the Beaman and Dens Refuse Destructor. 


to the highest ordinary working pressure. One of the | for driving 13 engines for various purposes, and the steam 
leading scientists of the day, Lord Kelvin, has, in reporting power obtained per ton of refuse burnt is valued at 93d. 
on a certain well-known furnace, given decisive evidence in (To be continued. ) 

favour of their adoption. His lordship says: “ We would ERE 
recommend to local authorities 5 55 ofj: 
the economic aspect of the problem. ith such town 

refuse as is treated at Oldham we consider it should be | STOCKPORT ELECTRICITY SUPPLY WORKS. 


easy to obtain asteam production equivalent to the evapora- |. 


—— — 


tion of 1 lb. of water from and at 212deg. F. per pound 


of unscreened refuse treated, and we believe that in a 
plant designed to utilise the heat to the fullest extent an 
evaporation of 14lb. of water per pound, or even more, 
could be reached, and that without in any way affecting 
the perfection of the process from a sanitary point of view.” 
These figures show that the Oldham refuse has a fuel value 
of about one-seventh that of good steam coal. 

‘Numerous furnaces have been designed for efficiently 


. — 


The long-delayed formal opening of the above works took 
place on the 18th inst. in the presence of a large gathering, 
including the Mayor of Stockport (Councillor T. Webb), 
who conducted the ceremony, Robert Hyde (town clerk), 
R. Lievesley Carter (resident electrical engineer and 

7. N. Shoolbred (consulting engineer), and 
the members of the Town Council. Mr. Wm. Lister, the 
vice-chairman of the Gas Committee, received the visitors 
in the engine-room of the electrical works in Millgate, and 
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detailed the history of the scheme at some length, after- 
wards calling upon the mayor to start one of the engines. 
Councillor T. Webb, in the dual capacity of mayor and 
chairman of the Gas and Electricity Committee, duly 
performed this ceremony. In the course of a long speech 
subsequently addressed to the gathering the Mayor referred 
to the cost of various electrical stations built in neighbour- 
ing towns. Oldham, which was the cheapest laid down, 
cost £51 per kilowatt capacity ; Bolton cost £64 ; Hudders- 
field, £79; Manchester, £101; Bury, £108 ; Liverpool, 
£123 ; Burnley, £133; and Salford, £223. The cost of 
the Stockport station, all completed, was £56. 10s. per 
kilowatt, so that the installation was the cheapest but one 
in the district. The works having been inspected, luncheon 
was indulged in, during which the usual toasts were 
honoured. 

A brochure, a copy of which was presented to each of 
the visitors on the occasion of the opening, gives the 
following particulars with regard to the undertaking: “ In 
the year 1891 the Corporation obtained a provisional order 
for the supply of electricity, and in November, 1896, the 
Council authorised the Gas Committee to be the Electricity 
Committee for the purpose of carrying out its provisions. On 
Dec. 31, 1896, the first meeting of the committee was held and 
steps taken to investigate the systems in general use. On 
Jan. 14, 1897, a report was made by the chairman, Mr. 
Councillor Thomas Webb, as to those adopted by several 


important undertakings ; at this meeting it was decided to |. 


request Mr. Ernest Mountain, of Huddersfield, and Mr. 
James N. Shoolbred, of London, to prepare reports and 
estimates for establishing an electricity supply station. 
The full committee afterwards visited Liverpool, Birken- 
head, and Huddersfield, and also interviewed the two 
engineers. upon various points contained in their 
reports. The chairman and engineer of the department 
were then deputed to visit other towns with a view 


to a further elucidation of these points, and to note the |. 


results of the most modern practical experience. A report 
was submitted by them, and after full and careful con- 
sideration it was decided that the scheme of Mr. James N. 
Shoolbred for a supply upon the three-wire continuous- 
current system at a pressure of 460 volts between the 
outer wires, equivalent to 230 volte upon the consumers’ 
lamps, be accepted, that the site of the central station be 
upon land at Millgate then occupied by the gasworks, and 
that a) casera be made for a sum of £25,000 to cover the 
cost. ‘Tenders for buildings, machinery, and plant were 
advertised for in December, 1897, and various contracts 
let on Feb. 10, 1898. Consequent on various delays, no 
donbt due to the heavy demand for all electrical work, 
the committee were unable to commence the supply 
until Dec. 9, 1898, instead 
originally intended. Since the current was turned 
on a full and regular supply has been maintained 
without, up to the present, the slightest interruption. 
The constant and rapid growth of the business has 
given the committee much satisfaction. The number 
of consumers has increased from 30 on the opening day, 
with an equivalent of.1,596 8-c.p. lamps, to 120 consumers, 
with 7,700 8-c.p. lamps, on Jan. 1, 1900, and the committee 
truste at the close of the financial year to be able to present 
a report showing that the undertaking has at least paid its 
way (a most unasual thing for the first year of electrical 
undertakings) and justified the enterprise of the Council in 
having undertaken an electrical supply in the old borough 
of Stockport. The following is the plant installed up to 
Dec. 31, 1899: two Lancashire boilers, 8ft. 3in. diameter 
by 28ft. long, supplied by Tetlow Bros, Hollinwond ; three 
56-kw. dynamos driven by 90-h. p. Willans and Robinson’s 
engines ; two 140-kw. dynamos driven by 240-h.p. Willans 
and Robinson’s engines (the dynamos were made by Messrs. 
McClure and Whitfield, electrical engineers, Stockport) ; 
two sets of accumulators, capacity equal to 750 ampere-hours, 
supplied by the Chloride Electric Storage Battery Company, 
Limited, Clifton Junction; two battery switchboards and 
one main switchboard by Crompton and Co., Limited, 
London; and one six-ton crane, 33ft. span, by Heginbotham 
and Mannock, Manchester. The buildings have been carried 
out by Messrs. T. and W. Meadows, of Stockport, and the 
roof, water-tank, and ironwork by Messrs. Nowton, Chambers, 


of Oct. 1, 1898, as 


and Co., of Sheffield. The first section of the distributing 
and feeder cable was supplied by Messrs. Glover and Co., 
of Salford, and an additional feeder cable is now on order 
from W. T. Henley's Telegraph Works Company. 
The lamps installed are equivalent to 7,700 of 8-c.p. each 
and 36 arc lamps for public lighting, and the total plant 
capacity now fixed is equivalent to 13,000 8-c.p. lamps, not 
including the accumulators or spare engine. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers. 
to any question should be sent within 10 days after. the 
qaestion has appeared. We would call the attention of 
those sending in answers to the fact that tho neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


230. A fracture having developed in the journal of a crankshaft, 
to 


state how you would. proc etermine if it is suffi- 


' ciently serious to necessitate the immediate replacement of 
` the shaft.—E. G. T. 
240. What do you consider the largest area of copper which 


can well be insulated and laid as a low-tension feeder ? 
How does the cost of several such feeders laid on the solid 
system compare with the cost of the equivalent conductors. 
of bare copper laid on insulators in a conduit }—P. T, 


ANSWERS. 


Question No. 285.— Which do you consider beat, over or under- 


ground sub-stations for transformer distribution, or single 
transformers in street boxes ? 

[N:B.—The first two answers to this question are con- 
sidered of equal value. In no case has the question of 
relative danger of the various systems been discussed, and 
in this respect the street-box transformer is to be preferred 
to a sub-station.— Ep. E. E.] 

Answer to No. 233 (awarded 78. 6d.).— This question 
will be best considered under two headings: (1) the 
advisability of using transformer sub-stations or single 
transformers in pits; (2) the advisability of underground 
or overground sub-stations. | 
1. Transformer sub-stations are undoubtedly more satis- 
factory than single transformers in pits, but in a scattered 
district, where the load on the distributors to be fed from 
one point does not seem likely to amount to mpre than 
20 kw. or 30 kw., the extra cost of building a sùb-station 
instead of a pit would prohibit its use. The advantages 
of a sub-station over a pit are greater accessibility and 
better arrangement of both primary and secondary switches 
and fuses. In the case of a pit where the primary feeder 
is in duplicate (as it should be), and there aré, say, four 
secondary distributors, the switching and fusing arrange- 
ments are necessarily cramped for want of space. In a 
sub-station, a current-recording instrument to indicate, the 
highest load on the transformers can be fixed, whereas this 
would be very difficult to arrange in a pit. If there are 
three or more transformers in a sub-station, the fact of one 
breaking down ought not to interrupt the supply, but if a 
single transformer in a pit breaks down, the supply is off 
until the transformer can be replaced. Of course, if three 
or more pit transformers are connected in parallel, the 
failure of one ought not to interrupt the supply. Another 
advantege of the sub-station is that it can be used as a. 
di«tribuuing point for small primary mains. 

2. Overground sub-stations are better than underground 
ones, but unless the ground rent for the overground one is 
very low, it will be found to be much more expensive. As 
a rule, no rent is paid for underground sub-stations, as they 
are built under the public footpath or roadway. As the 
overground sub station would have to be built fireproof, and 
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to have a presentable appearance outside, the cost of con- 
structing the two types would be about the same, therefore 
the overground sub-station would cost the amount of its 
1 rent more than the underground one per annum. 

e advantages of the overground sub- station are that it 
would be drier, easier to ventilate, and slightly more 
accessible. An underground sub-station, unless it contains 
transformers of fairly large output, is liable to sweat in 
damp weather, and in some towns it is impossible to drain 
them, so that there is some danger of flooding. 

In conclusion, taking cost and efficiency into considera- 
tion, an overground sub-station is best where the ground 
ront is small and the probable output is more than 30 kw. 
An underground sub-station is best where the ground rent 
is high and the probable output is more than 30 kw. A 
singlo transformer in a pit is best where the probable 
output 10 less than 20 kw., and where it is not required 
to use the position as a primary distributing centre.— 
J. R. P. L. : : j 

Answer to No. 233 (awarded 7s. 6d.).—The most advan- 
tageous position of a sub-station for transformer distribution 
depends upon the size and number of transformers it has 
to accommodate, and upon the district in which it is situated, 
as these conditions are very varied. It would be impossible 
to say offhand which would be the better to construct—the 
sub-station overhead or underground. However, it may at 
once be said that providing a suitable site can be obtained 
at a reasonable price the better way is to erect the sub- 
station overground, especially if situated in a thickly- 
populated district, where a large number of transformers 
can conveniently be placed in one station. The chief 
advantages to be claimed for an underground sub- 
station are that it is out of the way when once 
erected, and that is very convenient for the entering 
and leaving of the distributing mains. These advantages 
are counterbalanced to a considerable extent by the expense 
of excavating and carting; a great difficulty is further 
experienced in preventing them from becoming damp. 
The ie ara entailed in securing freedom from damp, 
especially in wet districte, is considerable, and efficient 
ventilation is another problem which has to be solved, so 
that the cost of an underground station will generally be 
greater than one of similar dimensions constructed over- 
head. The difficulties of constructing underground stations 
increase as their size increases, and a limit is reached when 
it becomes almost impracticable, or, at any rate, the cost 
would be prohibitive to construct one. When only two or 
three transformers are in question it will perhaps be advan- 
tageous to place them underground, as the excavation neces- 
sary would be a small item and additional cost of building an 
absolutely watertight vault would be slight as ec ga with 
the expense of securing a suitable site above ground. Regard- 
ing a comparison between sub-station distribution and street 
transformers, this has already been partially discussed in 
these columns in a question as to the relative advantages 
and disadvantages of house transformers and the banking 
of transformers in sub-stations. The district to be served 
governs to a certain extent the system to be adopted, but 
it is only in very scattered districts that street transformers 
can be employed with much success. This is owing prin- 
cipally to the fact that, while a transformer will give a very 
good efficiency when at full load, its efficiency at light loads 
is far from satisfactory, and as in all probability it would 
only be working at maximum load for perhaps two out of 
the 24 hours, it is quite clear that ite all-day efficiency will 
be very low. Another source of waste is due to the iron 
loss which goes on as long as the primary coils are in 
circuit, even though the secondary circuit may be open. 
When a number of transformers are placed together in a 
sub-station, which is the system most generally used, they 
can be switched in or out of circuit as the load demands. 
Those in use will thus always be working at or about their 
oe and consequently at maximum efficiency.— 


Answer to No. 233 (awarded 5s.).—This is an open ques- 
tion, and much depends upon the locality in which trans- 
formers are to be used. The amount of traffic, the space in 
streets, and the dryness or otherwise of the ground will 
decide the question as regards underground or erected 
sub-stations, The extent of the demand for current will 


indicate if banked transformers in sub-stations or single 
transformers in street boxes should be used. Take a busy 
place like the City of London, where the demand is huge 
and compact day and night, and varies tremendously accord- 
ing to the state of the weather—then banked transformer 
substations are necessary. There will be no room on 
pavement or in roadway to build a transformer-house, 
and if there is no space underground for a decent-sized 
chamber a basement must be obtained. If a sub-station 
is wanted where the land is marshy, such as at Newport, 
the room should be built upon the ground ; as it is very 
difficult to keep moisture from soaking through the walls 
of an underground chamber, no matter what lining is used. 
Single transformers in street boxes are used where the 
demand is scattered and small; but a great deal depends 
upon the design of such boxes. It is sometimes most 
important to be able to get at a transformer’s fuses or 
awitches in a very short space of time; but there are 
types in use whose fuses could not be got at under half-an- 
hour’s hard work taking off nute placed so as tu require a 
contortionist to operate. Speaking generally, the writer is 
of opinion that transformers should be easily accessible for 
inspection and renewal of every part ; and, to that end, it 
is better to have it in a covered chamber of some kind than 
to use that type of transformer whose parts are fastened 
down with nuts and bolts, and when opened are exposed to 

whatever weather is going —J. H. C. B. 

Question No. 234.—Make a list of the causes tending to 
produce excessive noise or vibration in a dynamo. Name 
the simplest remedies you know in the various cases. 

Best Answer to No. 234 (awarded 10s.).—The cause of 
noise or vibration in a dynamo is not often very easy to 
determine, but in most cases it will be found to be one or 
other of the following: the foundation of the machine may 
be bad, or the bed-plate may not be securely bolted down to 
its place. This, especially if the machine is direct coupled, 
is almost bound to produce vibration in excess, with con- 
sequent noise and knocking. The remedy is obvious: look 
to the foundation and foundation bolts. 

The armature may be badly balanced. The usual shop 
method of balancing is to weight the armature on the light 
side (which is found by placing it on a pair of level rails), 
until the whole is in equilibrium when at rest. But this 
does not necessarily imply equilibrium when running, and 
hence vibration may occur even in a carefully-balanced 
armature. The remedy for this is simply one of trial and 
error. The balance weight must be modified in some way, 
possibly spread out so as to give a more even distribution 
of weight over all while retaining the statical condition of 
neutral equilibrium. But it is difficult to say exactly, and 
off-hand, how this should in every case be remedied. In 
actual cases other circumstances will be present which will 
probably give an indication as to what should be done. 

Another cause of vibration is bad fitting, especially in 
the armature. If the key which drives the armature core 
is badly fitted, either in the key-seat or in the notches in 
the armature plates, then the whole core is apt to move 
about and rattle very badly. This can in cases necessitate 
the entire rebuilding of the armature. 

In some machines, especially small high-speed machines, 
the pressure of the brushes on the commutator gear 
very fast may produce a very unpleasant noise, whic 
almost amounts to a “shriek.” This may happen, too, 
with multipolar machines with several sets of brushes, 
especially if the commutator surface velocity is high. The 
remedy is to set the brushes so as to press as lightly as 
possible on the copper, consistent with good contact and 
small contact resistance, and to have the brushes trimmed 
as well as possible and thoroughly ground in. Possibly a 
trace of oil on the commutator may help to reduce the 
trouble, though many makers say that oil must never be 
used. In excess it certainly is bad. 

In self-oiling machines, with rings in the brackets, a small 
amount of noise may be caused by not having enough oil to 
keep the rings running steadily, in which case they rattle 
against the bracket sides. 

Of course, too, any loose bolts about the machine itself 
are almost bound to lead to noise, if not to more serious 
trouble. 

In alternators and machines which have frequent reversals 
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of am genet there is generally a “hum,” which is probably 
caused by the molecular changes in the iron. That this is 
the cause seems to be supported by the case, of which the 
writer has heard, in which the hum was so excessive that 
the machine had to be replaced by another of different 
shape which made less noise. The machine in the first 
case was probably of such a shape that the reversals of 
magnetism corresponded with the natural period of vibra- 
tion of the whole structure, and this was cured by having 
a different structure instead. Such a noise is difficult to 
put away entirely, as it is inherent in the machine. It is 
not likely to occur in direct-current machines, however. 

If the armature is out of truth the “high” part may 
possibly catch on the iron of the field and produce a noise, 
occurring once per revolution. This periodic character will 
readily indicate the situation of the trouble, which should 
by all means be put right at once, else the whole armature 
may go to pieces. 

f the word “dynamo” may be taken to include motors 
also, then we may have an additional source of noise in any 
gearing present if the wheels are not properly fitted. But 
this is hardly a case which comes under the scope of the 
question, and the difficulty is not so frequent as it used to 
be since the introduction of raw-hide pinions. 

It remains to add that mechanical vibration is always 
present to some degree, and is not necessarily detrimental, 
because it to some extent diminishes the stability of the 
molecules of the magnetic circuit, and may thus diminish 
hysteresis losses.—T. C 

Answer to No. 234 (awarded 58.).— The causes of vibra- 
tion and noise in a dynamo are as follows: (1) bad founda- 
tions ; (2) armature out of balance ; (3) slack in bearings or 
too much end play; (4) poor belt joints; (5) armature 
rubbing against pole-pieces; (6) bad condition of com- 
mutator ; (7) use of certain kinds of brushes ; (8) excessive 
sparking ; (9) high centre line of shaft; (10) harmony of 
speed of armature, or, in an alternator, the number vt 
alternations, with the natural period of vibration of any 
part of the framework of the machine. 

To take the above in order : (1) unsuitable or insafficient 
foundation will play havoc with the best dynamo ever 
made, and cause greatly increased wear and tear of the 
whole machine. If the case is not a bad one, or the 
dynamo cannot be stopped for any length of time, heavy 
buttressing will be the simplest way out of the difficulty, 
but, if possible, a new foundation of stonework or concrete 
should be carried deep enough to secure a good bottom. 
Foundation bolts must go low, and be fastened to iron 
plates built in the foundation, the holes being filled with a 
grouting of cement. The engine and dynamo of a direct- 
driven set must be placed on one foundation. 

(2) Want of balance in the armature should have been 
rectified in course of construction, as in some armatures it 
is difficult, if not impossible, to remedy without partial 
unwinding. The armature is taken out, and the journals 
placed on parallel and level knife-edges or rails, and then 
given a turn or two either way; the heavier side will fall, 
and tend to remain at the lowest point. The proper course 
to pursue before winding would be to drill a few holes 
equally at each end of the core, in the thick end plates, until 
proper balance is obtained. In most cases, unless the fault 
is very pronounced, the winding had better be left alone. 
One authority has recommended that the pulley be drilled 
on the heavier side, or weighted on the lighter side, but it is 
pome that this will accentuate the evil, because the 

eavier sides of the armature and pulley respectively 
being on opposite sides of the shaft centre, and also on 
opposite sides of the pulley end bearing, a couple is formed 
tending to impart a twist to the armature. To weight the 
pulley on the heavy side would, of course, only throw the 
armature, as a whole, still more out of balance. A ring 
armature of fairly large diameter might be more satis- 
factorily dealt with by operating on the spider arms, care 
being taken not to unduly weaken them. 

(5) Any slack in bearings must be taken up by filing if 
the brasses are in halves, and, if necessary, the lower 
brasses must be packed up. Bushes are relined with 
magnolia or other bearing metal. Too much end play 
may cause the shaft to knock against the bearings. This 
may be temporarily remedied by unscrewing holding-down 
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bolts and slewing the dynamo a trifle either way on the 
slide rails. It is boat to put a washer of suitable thickness 
between the shaft collar and bearing. 

(4) On belt-driven dynamos, as a rule, the belt makes 
most noise. A link belt beats most belts for dynamo 
driving, but produces a considerable amount of noise, 
particularly on small pulleys. No belt should have lap 
jointe, but either a butt-joint is used or a good splice 
made, the leather being carefully pared down at both ends, 
which should preferably be cemented, before being sewn 
and riveted. A little thought should be given to the 
arrangement of rivets, a point too often neglected. A 
cotton or similar belt in one length spliced by the makers 
and put on endless is better in this respect, but rope driving 
is almost noiseless. l 

(5) When the armature rubs against the pole-pieces, it 
is probably due to imperfect alignment of or wear in 
bearin These should be examined, and, if necessary, 
packed up or relined. If of the winding projects it 
must be beaten down, and additional binding applied, or 
failing this, the part of pole-piece against which it rubs 
must be chipped and filed away. If due to a bent shaft, the 
latter is aie out, sprung straight between lathe centres, 
and a light cut taken off both bearings and commutator. 

(6) A commutator with a rough, uneven surface caused 
by sparking, or un-uniform material, causes a dull rattling 
sound as each bar pounds away at the brushes. The com- 
mutator should at once be turned (a slide rest to fix to the 
framework of the dynamo is very desirable) or carefully 
rit and the greatest care taken to keep it in good con- 

ition. | 

(7) Certain kinds of plate and carbon brushes keep up a 
disagreeable hissing noise. Soft gauze, woven, or very fine 
wire brushes keep least noise, and next in order, perhaps, 
a brush of very thin leaf metal. 

(8) Excessive sparking causes a nasty crackling noise, 
but with modern dynamos and care should be of rare 
occurrence. The load on the machine should not be too 
great and attention given to the adjustment of brushes. 

(9) A dynamo with a high centre line of shaft will be 
liable to vibration, to avoid which the foundation must be 
good, and belt joints very carefally made. 

(10) This is probably not of common occurrence. Prof. 
Silvanus Thompeon, in his Dynamo-Electric Machinery,” 
relates a “case of an alternator which emitted a sustained 
howling sound of piercing loudness.” The cause in this 
case was the accidental coincidence between the number of 
alternations and the natural vibration period of some of the 
solid iron parte. It was cured by refitting the iron parts so 
as to alter the fulcrum from which the parte could vibrate. 

With reference to alternators, the same writer says: 
“ Alternators do not usually run silently, for the coils of 
all disc armatures churn the air between the poles. If the 
iron cores of the armature part are subjected to too severe 
a cycle of magnetisation they will emit a lond humming 
sound, which cannot be c except by using the machine 
n 1 degree of excitation, being a defect of design.— 

. EVANS. 


NEW COMPANIES, 1899. 


From a list published in the Investors’ Guardian and 
Joint-Stock Companies’ Review we extract the following 
particulars as to the companies registered in 1899 as 
compared with previous years: 

1898 - 4,653 companies. 


1899 —4. 529 companies. 


Trams ............ 185,500 usses £1,746,007 
Railway ......... 4, 674, 25ͥůn - 9, 166, 
Electrie „452,364 . 11. 192.790 
Telephone 854, 0 350, 
Iron and steel... 6. 856.000 9,372,418 
Engineers ...... 12, 846, 580 9, 037, 160 


The comparative figures for the first and second halves 
of 1899 are as follows: 


First six months, 1899, Last six months, 1899, 
2, 679 companies. 1, 850 companies. 


Tramwe 000 £1,241,007 
Railways. 8.476, 550 sae re 690,000 
Electric ....... 8 „234,130 . 4,958,660 
Telephone 300, 00⸗ſ 50, 500 
Iron and steel.. 4, 738, 60h . 4,633,814 
Engineers 481, 160 41, 556, 000 
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THE LATE PROF. D. E. HUGHES, F.R.S. 


It is with the deepest regret that we record the 
death of Prof. D. E. Hughes. Elsewhere we give 
a brief biographical account of the friend whose loss 
we all deplore. When the close of the century is 
reached, and an endeavour is made to compare the 
talents of the men of science who have lived and 
worked for the benefit of the human race, and died, 
few will be held to have been greater benefactors to 
the race than the late Prof. Hughes. If not only 
his position in science is considered, and we look 
upon the man, his consistent modesty, his real and 
unaffected friendship, his chivalry, as well as his 
charming disposition, these will combine to cause 
all those who knew him well to place him upon as 
high a pedestal of honour as any man of this or any 
other century. The closing year of the nineteenth 
century is claiming a holocaust of those great men 
who remained to witness its incoming—Ruskin, 
Blackmore, Martineau, Steevens: each shone in 
his particular sphere, and now the scientific 
world is so much the poorer by the loss of 
Hughes. Born in London in a year when Faraday 
made some of his most remarkable discoveries— 
discoveries which in their more recent applications 
have employed men and capital to an enormous 
extent and give even richer promise of more extended 
utility in the immediate future—Hughes saw the 
birth, and we might almost say the manhood, of 
every great application of electricity, and in some 
directions by his inventions and discoveries played 
no mean part in making development possible. 
Before his twenty-fourth year he had given the world 
his well-known printing instrument, never very 
largely used in this country but very widely adopted 
in other parts of the world, especially on the Con- 
tinent of Europe and in the States. In our opinion, 
the scientific world has never sufficiently realised 
the greatness of this work. Very little was at that 
time known in either the theory or the practice of 
electricity, yet the more this apparatus is examined 
the more wonderful becomes our admiration for the 
talents of the man who in the then state of know- 
ledge invented that beautiful mechanism. It is 
very certain, however, that while the world is ready 
to credit Hughes with this invention, it does not 
know how much and how valuable was his work in 
other directions. While giving the greatest meed 
of praise to Bell for his telephonic discoveries, it is 
certain that to Hughes, and to Hughes alone, the 
great practical development of telephony is primarily 
due. Bell gave us a beautifully simple and practical 
apparatus as a receiver, but when used both as 
sender and receiver it becomes painfully apparent 
that in its application the apparatus is limited. 


However, Hughes’s discoveries gave to the 
world just what Bells apparatus lacked, and 
rendered possible the general use of this 
particular development of applied electricity. 


Although to-day such an idea may be scouted by 
many people, yet to a very large number of 
thoughtful men the time seems to be very near 
when every dwelling-house, as well as every 
business office, will be equipped with its telephone, 
and historians will then realise how much humanity 
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owes to the twin discoveries of Bell and Hughes in the 
nineteenth century. We have spoken of his discoveries 
and of his inventions, but it was not the thoughts 
of what he had achieved in these directions that 
endeared him to his friends. It was, if we may 
use the expression, the extreme loveability of the 
man himself that made him so popular, and will 
correspondingly increase the void in the hearts of all 
who called him friend. Our heartiest sympathies 
go out to her who has so long borne with him the 
burden and heat of life, who strengthened him in 
adversity and shared with him in prosperity; and if 
anything can console her in her bour of greatest 
grief, it will be to know that his loss will be deeply 
and sincerely mourned by all who knew him. Does 
not Tennyson well express with great truth what 
must be in the minds of all his friends : 


That nothing walks with aimless feet : 
That not one life shall be destroy’d, 
Or cast as rubbish to the void, 

When God hath made the pile complete. 


* * 


I leave thy praises unexpress’d 
verse that brings myself relief, 
And by the measure of my grief 
I leave thy greatness to be guess d. 


CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be heard.” 


STEAM-TURBINES. 


SIR, —Our attention has been called to the following 
paragraph inserted in your issue of the 19ih inst.: 

“ Steam-Turbines.—We learn from the presidential address 
iven by Rear-Admiral G. A. Melville to the Mechanical 
ociety of American Engineers, that Mr. G. Westinghouse 

is working on the interesting subject of steam-turbines. 
It was stated in this address that Mr. Westinghouse had 
already attained success in connection with the design of 
- gteam-turbines for driving electrical generators, and that 
he is now working on a steam-turbine which is to develop 
some 2,000 h.p. We are not informed, however, on what 
principle these turbines are working, but everyone muat 
admire the pluck of Mr. Westinghouse in experimenting 
on such a large scale.” 

In reference to the subject, we beg to say that Mr. 
Westinghouse purchased the patent rights for the Parsons 
steam-turbine for land purposes for the United States 
and from Messrs. C. A. Parsons and Co. about 
three years ago, and that these large turbo-generators are 
of 2,500 b.p, and are constructed under the Parsons 
patents. We trust you will insert this letter to correct 
erroneous impressions conveyed by the above paragraph. 
The Parsons Company are manufacturing turbo-generators 
of equal size—thatis, capable of generating 1,500 kw.—which 
on recent tests have surpassed the best records of steam 
consumptions obtained for piston engines for the produc- 
tion of electricity from steam.— Voura, etc., 

C. A. PARSONS AND Co. 

Newcastle-on-Tyne, Jan. 24, 1900. 


DOUBLE-ARC LAMPS. 


Sir,—I notice with great interest an article you give in 
the current issue of your paper respecting Messrs. Koerting 
and Mathiesen’s double-arc lamps, and it may possibly 
further interest your readers to now that my principals, 
Messrs. Koerting and Mathiesen, have three types of 
double-carbon lamp which they manufacture, particulars of 
which are as follows: pattern U, which is a shunt lamp in 
which both sets of carbons burn at the same time; 
pattern C J is a differential lamp, in which the mechanism 
is so arranged that when one pair of carbons burn out the 
other pair are automatically switched into the circuit ; 
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attern C is of similar construction to the above-mentioned 
amp, the only difference being that it is a shunt lamp. I 
may also point out that these lamps are used with the 
greatest success, amongst other places, both at Bradford 
and Bury.—Yours, ete., G. BRAULIK, A. I. E. E. 
London, Jan. 22, 1900. -> 


THE INSTITUTION WIRING RULES. 


SIR —Being somewhat interested in the above subject, 
which appeared in your paper of the. 19th inst., I. should 
be glad to be allowed the opportunity of endeavouring to 
answer, or rather suggest, some ae referring thereto. 
I should certainly deem it advisable that some additional 
regulations should be enforced in order that safe and 
durable wiring would be installed. The rules issued by 
the Institution, in my opinion, cover sufficient ground in 
one sense, but I would strongly suggest that some slight 
addition should be made in one rule especially, and that is 
the one referring to the use of casing, There is a t 
deal of risk 0 run by using wooden casing in damp 
places. I think that the following or some similar addition 
would prove beneficial: 

“That wooden casing must not be used in any place 
whatever under any circumstances where there is damp, 
unless it is protected by some suitable means (bitumen or 
some waterproof substance) from the wall or to whatever 
the casing is attached.” 

We have aleo noticed cases in which fires have originated 
owing to the unworkmanlike manner in which wiremen 
have done their work and by evading rules. It is the 
general rule in wiring private hounes to avoid having any 
casing in sight. This is a great inducement for some 
wiremen to shuffle their work—for example, making dry 
joints, and not insulating them, and then covering the wires 
up. I think that strict attention should be paid to prevent 
this by adding a rule which provides, “That no wiring 
should be allowed to be done out of sight, unless run in 
iron or earthenware pipes.”—Yours, etc., 

Morley, Jan. 24, 1900. Rupert H. WAITE. 


OBITUARY. 


The Late Prof. D. E. Hughes, F.R.S., ete. 


We regret to have to record the somewbat sudden death 
of Prof. David Edward Hughes on Monday, the 22nd inst. 

Prof. Hughes was born in London in 1831. His parents 
came from Balla, at the foot of Snowdon, North Wales, 
and in 1838, when David was seven years old, his father, 
taking with him his family, emigrated tothe United States, 
and became a planter in Virginia, The elder Mr. Hughes 
and his children seem to have inherited the Welsh musical 
gift, for they were all accomplished musicians. While a 
mere child, David could improvise tunes in a remarkable 
manner, and when he grew up this talent attracted the notice 
of Herr Hast, an eminent German pianist in America, who 
procured for him the professorship of music in the College 
of Bardstown, Kentucky. Mr. Hughes entered upon his 
academical career at Bardstown in 1850, when he was 
19 years of see. Although very fond of music, and 
endowed by Nature with exceptional powers for its 
cultivation, Prof. Hughes had, in addition, an inborn 
liking and fitness for physical seience and ‘mechanical 
invention. This quality of taste and geniue may seem, at 
first sight, strange, but experience shows, that there are 
many men of science and inventors who.are also votaries 
of music and art. The source of this apparent anomaly 
is to be found in the imagination, which is the fountain- 
head of all kinds of creation. 

Prof. Hughes now taught music by day for his liveli- 
haod and studied science at night for his recreation, thus 
reversing the usual order of things. The college authorities, 
knowing his proficiency in the subject, also offered him 
the Chair of Natural Philosophy which: became vacant, 
and he united the two seemingly incongruous cero 
ships of music and ‘physics in himself, . He long 
eherished the idea of inventing a new telegraph, an 
especially one which should print the message in Roman 
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characters as it is received. So it happened that one 
evening, while he was in the glow and enthusiasm of 
musical improvisation, the solution of the problem flashed 
into his ken. His music and his science had met at this 
nodal point. All bis spare time was thenceforth devoted 
to the development of his design and the construction of a 
55 type- printer. And as the work grew upon him 

e became more and more en ed with it, until his 
nights wero xlmost entirely given to experiment. He 
begrudged the time which had to be given to teaching his 
classes; and the fatigue was telling upon his health, so 
in 1853 he removed to Bowlingreen, in Warren County, 
Kentucky, and acquired more freedom by taking pupils. 

The main principle of his type-printer was the printing 
of each letter by a single current. The Morse instrument, 
the only other rival then in the field in America, required, 
on the other hand, an average of three currents for each 
signal. In order to carry out tbis principle it was necessary 
that the sending and receiving apparatus should keep in 
atrict time with each other, or be synchronous in action, 
and to effect this was the prime difficulty which Prof. 
Hughes had to overcome in his work. In estimating the 
Hughes type-printer as an invention, we should never 
forget the state of science in those days, nearly half 
a century ago. He had to find his own governors for 
the synchronous mechanism, and here his knowledge 
of acoustics helped him. Centrifugal governors and 
pendulums would not do, and he tried vibrators, such 
as piano strings and tuning-forks. He at last found 
what he wanted in two darning - needles, borrowed 
from an old lady in the house where he lived. The 
steel rods fixed at one end vibrated with equal periods, 
and could be utilised in such a way that the printing wheel 
could be corrected into absolute synchronism by each signal 
current. ö 

In 1854 Prof. Hughes went to Louisville to superintend 
the making of his first instrument, but the first patent for 
it was not taken out in the United States until 1855. 


In that form straight vibrators were used as governors, and 


a separate train of wheelwork was employed in correcting ; 
but in later forms the spiral governor was adopted, and the 
rinting and correcting is now done by the same action. 
n 1885 the invention may be said to have become a 
ractical success, and no sooner was this the case than 
rof. Hughes received a telegram from the editors of the 
American Associated Press summoning him to New York. 
The American Telegraph Company, then the leading one, 
was in possession of the Morse instrument, and levied rates 
for transmission of news which the editors could no longer 
stand. They therefore took up the Hughes instrument 
in opposition to the Morse. A company was formed and 
the lines of the smaller fry of companies—among which 
was the Western Union Company, then doing business on 
a poor scale out West—were leased. After a time they 
united in 1857 with these smaller companies to form one 
large corporation, the Western Union Telegraph Company 
of to-day.. They bought over the Morse instrument, too, 
and when the monopoly was all in their hands the editors 
were again left in the lurch. 

In 1857 Prof. Hughes, leaving his instrument in the 
hands of the Western Union Telegraph Company, came to 
England to effect its introduction bere. He endeavoured 
to get the then Electric Telegraph Company to adopt it, 
but after two years of indecision on their part he went 
over to France in 1860, where he met with a more 
encouraging reception. The French Government Tele- 
graph- Administration became at once interested in the new 
recelvér, and a commission of eminent electricians, consist- 
ing of Du Moncel, Blavier, Froment, Gaugain, and other 
practical and theoretical specialiste, was appointed to decide 
on its merits. The first trial of the type-printer took 
place on the Paris-to-Lyons circuit, and there is a little 
anecdote connected with it which is worthy of being 
told: The instrument was started, and for a while 
worked as well as could be desired; but suddenly it 
came to a stop, and to the utter discomfiture of the 
inventor he could neither find out what was wrong nor 
get the printer to go again. In the midst of his con- 

ion it seemed liked satire to him to hear the com- 
missioners say, as they smiled all round and bowed them- 


selves gracefully off, Tres-bien, Monsieur Hughes—tres-bien. 
Je vous felicite.” But the matter was explained next morn- 
ing, when Prof. Hughes learned that the transmitting clerk 
at Lyons had been purposely instructed to earth the line 
at the time in question to test whether there was no decep- 
tion in the trial, a proceeding which would have been strange 
had not the occurrence of a sham trial some months previous 
rendered it a prudent course. The result of this trial was 
that the French Government agreed to give the printer a 
year of practical work on the French lines, and if found 
satisfactory, it was to be finally adopted. Daily reports 
were furnished of ita behaviour during that time, and at the 
expiration of the term it was adopted, and Prof. Hughes was 
constituted by Napoleon III. a Chevalier of the Legion of 
Honour. 

The patronage of France paved the type-printer’s pro- 

ess into almost all other European countries, and the 

rench agreement with Prof. Hughes respecting it became 
the model of those of other nations. On settling with 
France in 1862, Prof. Hughes went to Italy. Here a com- 
mission was likewise appointed, and a period of probation— 
only six months—was settled before the instrument 
was taken over. From Italy Prof. Hughes received 
the Order of St. Maurice and St. Lazare. In 1863 the 
United Kingdom Telegraph Company, England, introduced 
the type-printer in their system. In 1865 Prof. Hughes 
1 to Russia, and in that country his invention was 
adopted after six months’ trial on the St. Petersburg-to- 
Moscow circuit. At St. Petersburg he had the honour of 
being a guest of the Emperor's in the Summer Palace, 
Czrarskoizelo, the Versailles of Russia, where he was 
requested to explain his invention and aleo to give a 
lecture on electricity to the Czar and his Court. He was 
there created a Commander of the Order of St. Anne. 

In 1865 Prof. Hughes also went to Berlin, and intro- 
duced his apparatus on the Prussian lines. In 1867 he 
went on a similar mission to Austria, where be received 
the Order of the Iron Crown, and to Turkey, where the 
then Sultan bestowed on bim the Grand Cross of the 
Medjidie. In this year, too, he was awarded at the Paris 
Exhibition of 1867 a grand hors ligne gold medal, one out 
of ten supreme honours designed to mark the very highest 
achievements. On this occasion, also, another of these 
special medals was bestowed on Cyrus Field and the 
Atlantic Telegraph Company. In 1868 he introduced it 
into Holland, and in 1869 into Bavaria and Wurtemburg, 
where he obtained the Noble Order of St. Michael. In 
1870 he also installed it in Switzerland and Belgium, 
returning to England in 1872. 

In 1878 Prof. Hughes communicated to the Royal Society 
hie researches on the microphone, which may be said to 
form the foundation of modern telephony, for, although 
telephones had already been invented, it was Hughes's 
microphonic work that enabled them to be constructed of 
their present power and sensitiveness. His discovery con- 
sisted in the introduction into an electrical circuit of an 
electrical resistance in such a manner that it should vary 
in exact accord with sonorous vibrations, whereby an undu- 
latory current of electricity from a constant source was 
produced, the waves being in length, height, and form 
an exact representation of the sonorous waves. At the 
same time he found that when an electric conductor in a 
divided state, such as a metallic powder or two wires in loose 
contact, is subjected to a varying pressure, less than would 
produce cohesion but more than would allow of separation 
by sonorous vibrations, the molecules so arrange themselves 
as to increase or decrease the electrical resistance of the 
circuit in a most remarkable fashion. This much Prof. 
Hughes made public, together with elaborate theoretical 
considerations respecting the nature of the phenomena. 
But it is now known that he carried his investigations of 
the phenomena afforded by imperfect electrical contacts 
very much further, and it is not too muth to say that if 
he had published his results at the time he would probably 
now be regarded as the real inventor of wireless tele- 
graphy. More than 20 years ago he observed what 
have since been termed the phenomena of “cohesion,” 
whereby a poor electrical conductor, such as is referred to 
above, becomes a good conductor under the influence of 
electric waves. Further, he used this property for the 
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detection of electric waves, and thereby anticipated to a 
certain extent the methods and achievements pertaining 
to present-day wireless telegraphy. In other words, he 
actually succeeded in transmitting electric signals without 
connecting wires to a distance of over 500 yards, and 
deducted the conclusion—now recognised as the correct 
one—that his results were due to real electric waves. 
However, as the opinion of experts was very much 
divided as to the correctness of this theory, some 
advancing the opinion that. sufficient explanation of the 
5 was afforded by known electromagnetic effects, 

Hughes resolved to wait until he had found a 
complete scientific proof of the existence of these waves 
before publishing his work to the world, whereby the 
progress of scientific knowledge unfortunately suffered 
some delay. 

Another beautiful electrical contrivance invented by 
Prof. Hughes was the induction balance—an instrument 
which has found several interesting practical applications, 
such as the testing of sensitiveness of hearing, the discovery 
af the position of a bullet in a wounded man, and the loea- 
tion of ores in the ground. Neither must it be forgotten 
to mention that Prof. Hughes was also the author of many 
valuable savas FA in electricity and magnetism, which, 
together with his practical achievements, procured him 
admission to the ranks of the Royal Society in 1880. That 
body five years later awarded him a Royal gold medal, and 
in 1897 he received the Albert medal of the Society of Arta, 
and in 1886 he served as president of the Institution of 
Electrical Engineers. 

The funeral is to take place on Saturday next at the 
Highgate Cemetery at 12 oclock. 


ELECTRICAL ENGINEER VOLUNTEERS. 


SEND. OFF DINNER. 


As is now well known, the War Office has accepted the 
services of a detachment of the Electrical Engineer (R.E.) 
Volunteers for active service in South Africa. This 
detachment will be under the command of Major R. E. 
Crompton, who will have five officers with him. A certain 
number of electrical engineers meeting at the Whitehall 
Club have decided to organise a send-off dinner, to which 
all the members of the corps going to Africa will be invited 
as guests. This dinner will be held a day or two before 
the detachment embarks, and invitation cards will be 
issued as soon as this date is settled by the War 
Office. The committee elected to make the necessary 
1 includes the following gentlemen: Messrs. 
H. Alabaster, W. W. Beaumont, C. H. W. Biggs, H. 
Edmunds, and R. Wallis-Jones. Mr. H. Edmunds will act 
as treasurer, and cheques should be sent to him at 2, Queen 
Anne’s-gate, Westminster. The tickets will coat £2 each 
in order to provide for the large number of guests, and 
any surplus left over will go to the equipment fund or 
some similar fund connected with the corps. The 
subject of the dinner was brought before the Council of 
the Institution last night, so that it might receive official 
approval. We trust that a large and representative gather- 
ing of electrical engineers will take tickets to show our 
fighting members how proud we are that they have been 
allowed to uphold the honour of the profession at the front. 


Taipo Accumulator Ce.—We have received a copy of the 
prospectus of this Company, which is to have a capital of £25,000, 
of which £5,000 is to be issued as 6 per cent. preference shares. 
At the present time only £7,000 worth of shares are to be issued 
te the public, but we gather that the balance goes to the 
vendor and inventor (Mr. Hathaway). The prospectus is a 
very badly-p one, as all useful nical informa- 
tion is withheld. We are told that the acoumulator has 
been teated by the consulting engineers of the company, and 
that a report on the same has been received, but there are no 
quotations from this report to support the statement that the 
accumulators are practically indestructible, or that the cost of 
maintenance is low. For small portable cells great advan 
are claimed both as regards space occupied and weight, but 
without some technical evidence as to durability we are inclined 
to doubt the few figuree quoted. The offices of the Company are 
at 101, Clifton-street. Finsbury, and applications for shares will 
be received at the Law Courts branch of Lloyd’s Bank up to 
Monday next, 20h inst, l 
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FORTHCOMING EVENTS. 


FRIDAY, JAx. 26. 


Royal Institution.—At 9 p.m., lecture on Motive Power— 
High-Speed Navigation—Steam-Turbines,” by the Hon. C. H. 
Parsons. 

Physical Society.—At 5 p.m., papers on Some Developments 
in the use of P. ice's Guard Wire in Insulation Teste,” by 
Prof. Ayrton and Mr. Mather; Reflection and Transmission 
of Electric Waves along Wires,” by Dr. E. Barton and Mr. 
L. Lownds ; and The Frequency of the Transverse Vibra- 
tions of a Stretched Indiarubber Cord,” by Mr. T. J..Barker. 

Electro - Harmonio Society. — At the Café Monico, Smoking 
Concert. 

SaTURDAY, JAN. 27. 


Glasgow and West of Scotland Technical Ce lege Scientific 
Society.—At 7.30 p.m., ab Glasgow, paper on oa 
Testing and the Care of Dynamos,” by Mr. N. C. Woodfin, 

Monpay, JAN. 29. 
Institution of Junior Engineers.—From 2 to 4 p m., visit to the 
Operative Department of the Royal Mint. 
of Arts.—Abt 8 p.m., Cantor lecture, The Nature and 
Yield of Metalliferous Deposite,” by Mr. Bennett H. Brough. 
Tuxspay, JAN. 30. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper on Steamers for Winter Navigation and Icebreaking,” 
by Mr. R. Runeberg. , 

Society of Arts.—At 8 p.m., paper on Niello Work,” by, Mr. 
C. Davenport. ; 

WEDNESDAY, JAN. $l, 

Institution of Electrical Engineers.—Ad 7.30 p.m., studente’ 
meeting. Diecuasion on A Comparison between Continuons- 
Current and Alternate-Current Motors,” | _ he 

THurspDay, FEB. 1, 

Civil and Mechanical Engineers’ Society,—-At 8 p.m., at Hotel 
Victoria, paper on Graphical Solutions of Certain Problems 
in Engineering,” by Mr. F. H. Hammel, 

Rontgen Society —At 8 p.m., at 20, Hanover-equare, paper on 
Röntgen Rays in Diseases of the Chest,” by Dr. Hugh 
Walsham. : 

Chemical Society.— At 8 p.m., ordinary meeting. 

Fripay, Fes 2. 

Royal Institution.—At 9 p.m., discourse on Wireless Tele- 
graphy,” by Signor G. Marconi. 

Institution of Junior Eagineers.—Ab 8 p.m., at Westminster 
Palace Hotel, paper on Are Lamps and Are Lighting,” by 
Mr. H. G. Cotsworth. 

Institution of Civil Engineers.—At 230 p.m., stadente’ visit to 
the electrical works of the London United Tramways, 

Limited. Assemble ab works, 88, High-road, Chis : 
train from Westminster Bridge to Turnham Green at 


1.52 p.m. 
North-East Coast Institution of aud Shipbuilders. — 
Ab 7.30 p.m., ab Newcastle, discussion on 


paper on 

Receiver Drop in Multiple-Expansion Engines, by Prof. 

R. L. Weighton, and paper on The Distribution of Mate- 

nel i the Upper Works of Large Steamers,” by Mr. S. J. P. 

hearle. ' 
aeea 


THE PITY OF IT! 


The hate of the Frenoh for the trident-wench ; the hate of the 
Greeks for the Turks ; 

The hate of the Jew for the porcine-stew ; the hate of the good 
by the bad ; 

The hate of the works for the office staff, and the office’s hate 
of the works: 

Are based on the fact that we're all part cracked, and the most 
of us raving mad. 


Where hate can roam in a business home; where scorn can 
live beside ; 

Where rank distrust and thoughts unjust can be where aims 
are one ; 

Where men before their duty place their departmental pride : 

That firm’s defeat in Stubbe’s sheet is surely half begun. 


Not here, not there, but everywhere; where men should work 
combined. 
Where muscle, brain, and hand, and eye should strive as if 
in one; 
The heads of the departments and the foremen you will find 
In this agree: to disagree in everything that's done, 
* * * * +o. 


These words will fail. Of no avail is it to point the blame ; 
To show the wrong by pen or tongue of internecine strife. 
While there are works and offices—so shali it be the same ; 
So shal] these petty jealousies envenom business life. 

| J. H. C. B. 
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BRITISH THOMSON-HOUSTON TRANSFORMERS. 


The standard types of transformer now being manufactured 
and supplied by the above-mentioned company are interesting 
in sevéral of the details used, both in the construction of. the 
transformers and of the containing boxes. These. latter are 
made with corrugated exteriors so as to present a large cooling 
surface to the atmosphere and also to the oil which is used 
inside the case. The iron core is of rectangular shape, the 
coils being wound upon the two long sides ur the rectangle. 
As each side is wound with both primary and secondary coils, 
magnetic leakage or reactance in the windings is reduced to a 
low value. There is but one surface of separation between 
primary and secondary coils, and this surface is a smooth curve 
to which insulating material can be uniformly and thoroughly 
applied without danger of defects in the workmanship or injury 
in assembling. It is easy with this construction to allow ample 
insulation space between the. primary and secondary coils, as 
well as to secure complete circulation for the oil which is 
generally used in these transformers, in and about the coils, 
core, and connections. The core is built up of laminated iron 
punchings, each punching being separately insulated with a 
coating of a special insulating material. The joints at the 
corners of the rectangular core are lap- joints, ensuring a low 
value for the magnetic reluctance of the circuit. Between iron 
and copper, in the larger sizes of transformers, a duct is left 
to allow the oil to circulate. This, besides assisting in 
the cooling of the transformer, and rendering the heating 
of iron and copper more independent of each other, also 
adds greatly to the strength of the insulation between 
the secondary ooils and earth. It also enables a. severe test 
pressure to be applied without injury. The core losses of 
British Thomson-Houston transformers at 100 cycles per second 
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H. H. E. Heath, Poste Restante, Kimberley; W. J. A. E. 
Horne, South African College, Cape Town. S. A.; H. R. Low, 


Molten >-road-gardens, Cape Town. S. A.; F. Pickering, Electric 
Lightb Works, Cape Government Railways, Cape Town, S A.; 
P. W. Sankey, Messrs. Johnson and Phillip’s Cable Works, Old 
Charlton; H. Snowdon, 77, Tyrwhitt-road, St. John’s, S. E.; G. S. 
Wallace, 6, Third-avenue, Manor-drive, Halifax ; J. W. F. Warren, 
Lower Commercial-streev, Middlesbrough; H. B. Whitmee, Rose 
mount, Muswell Hill, N.; J. A. Windham, Hotel Cecil, Gibraltar; 
W. R. Wynne, 42, Palace-mansions, Addison Bridge, W. 

Foreign Members.—F. B. Crocker, 44, West Forty-fourth-street, 
ae Vork; A. de la Mora, Electricista Castellana, Valladolid, 

pain. 

Associates - H. G. Alder, Rockhampton, Queensland; W. R. 
Barclay. Richmond View, Kimberworth, Rotherham ; J. Beattie, 
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road, W.; E O. Henrici, 34, Clarendon-road, Kensington, W.; 
H. H. Hodd, Lowood, Crystal Palace Park-road, Sydenham ; 
J. F. W. Hooper, Deepdene, Coventry-park, Streatham ; W. G. 
Hull, Pangbourne, Reading, Berks; G. G. Jobbins, Wrexham- 
road, Windsor, Victoria, Australia; J. T. Mertens, Electricity 
Works, Goldsmid-road, Hove, Sussex; T. F. Santonna, 34, 
Bid barr, Worcester; C. J. E. Waiker, 195, Severn-road, Cardiff; 
L. W. Wild, The Grange, New Eltham; J. M. Williams, Elec- 
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Students.—C. F. Anderson, 51, West High-street, Salford, Man- 
chester; R. P. Avens 31, Elm-grove, Southsea, Hants; J. A. 
Ballard, Ivy Lawn, New-lane, Patricroft, Manchester; A. W. 


vary from 2 per cent. in the smallest sizes up to 4 per cent. in 
the largest sizes, and the full-load efficiencies from 95 per 
cent. up to 98 per cent. The impedances of the windings are 
so proportioned that when the transformers run in parallel 
between the same ’bus bars, the division of current is approxi- 
mately proportional to their capacities. Also the coils are 
so arranged that an unbalanced load on a three-wire system 
does not unbalance the voltages on the two sides of the 
secondary. The company are also making a neat form cf current 
transformer fur use on omnibus bars of alternating-current 
stations. This transformer ie illustrated in the accompanying 
figure, and consists of a ring-shaped magnetic circuit which is 
threaded over the bus bar and which is wound with a secondary 
coil. The secondary coil is connected to the measuring instru- 
ment, which in this way can be made to take only a very small 
fraction of the heavy current in the bus bar. Also the same 
recording instrument with a different scale can be made to read 
widely different currents by varying the transforming ratio of 
this transformer, which has a single-turn primary. In the 
illustration one of these transformers is shown connected to the 
cogdactor of a three-phase system. These transformers can 
also be used in connection with integrating wattmeters. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is a list of the candidates balloted for at 
the meeting of the Institution on the 11th inst.: 


Member. — T. Howard, Post and Telegraph Department, 
Melbourne, Australia. 

Asspciate Members.—M. A. Adam, 124, Hyde Park-mansions, 
W.; F. Black, British Electric Traction Company, Donington 
House, Norfolk-street, W. C.; J. C. Calastremé, care of Argentine 
Contraev Company, 35, King William-street, and of Buenos 
Ayres; J. E. Donoghue, 37, Westfield - terrace, Sheffield; S. G. L. 


Bartlett, 141, Graham-road, Dalston, N.E.; F. C. Baumann, 
11, Milner-equare, N.; J. D. Billington, Albion-place, Creecent, 
Salford, Manchester; G. J. Bieh, 40, Lammas Park-road, Ealiug, 
W.; R. P. Blennerhassett, 52, Hans-place. S. W.; B. E. Briggs, 
Holmefield House, Clarendon-crescent, Eocles; G. B. Davies, 
45, St. Quintin’s-avenue, North Kensington; L. H. Daviés, 
Oakington, The Ridgeway, Enfield; H. C. Dear, 40, Wiltehire- 
road, Brixton, S. W.; a Dutton, 24, Shaftesbury-atreet, 
Eccles; C. L. Faunthorpe, Elmfield. Bromley Common, Kent: 
R. Fisher, Albion - place, Crescent, Salford, Manchester ; 
W. A. Fitzgerald, Lynwood, Hampton Wick, Middlesex; H. 
Frodsham, 16, Kingdon-road, West Hampetead, N.W.; T 
Garnett, 41, Mayfield-road, Whalley Range, Manchester; J. A. 
Gilfillan, 26, Woodberry-down, Finsbury Park, N.; H. A. Green, 
Kirkella, Sanderstead-hill, South Croydon; H. H. B. Grundy, 
Greenbill-view, Ratcliffe, Manchester; E. C. Handcock, 59, 
Addison-road, Wanstead, Essex ; L. J. B. Hannan, 89, Camden- 
road. N.W.; F. J. Hiss, jun., 107, Crouch-hill, N.; G. H. Hunt, 
26, Garfield-road, Clapham, S.W.; W. J. Jeffery, 13, Station- 
road, New Southgate, N.; B. C. Johnson, 165 Osmaston-road, 
Derby; C. R. Kemp, 16, Great Percy-street, W.C. ; E. McK. 
Kerr, Nantwich-road, Crewe; A. A. Kift, 201, Sutherland- 
W.; T. H. Langford, 20, Lambourn-road, 
.; P. A. Laubach, 26, West End lane, Kilburn, 
N.W.; A. H. Laurence, 45, edonian-road, Leeds ; 
Lea, 179, Swinton Hall-road, Manchester; E i 

9. Muswell- rise, Muswell Hill. N.; B. H. Morphy, 
Deodar- road, Putney, S. W.; H. F. Moulton, King’s College, 
Cambridge; L. Murphy, 25, Wrottesley- road, Plumstead, S. E.; 
M. Parker, 25. Bracklyn- street, London; R L. Pearson, 87, 
Queens -· road, Battersea ; F. Pritchard, 7,O-eney-crescent, Camden - 
road, N. W.; F. R. C. Rouse, 204, Kentish Town - road, N. W.; 
G. B. D. C. Saw, 58, Browns wood - road. N.; H. Seward, 47, 
Rathcoole avenue, Hornsey, N.; J. E. Scarkie, 2, Colonnade, 
Preston, Lancashire; C. P. H. Tamm, 116, Brondesbdury.villae, 
Kilburn, N. W.; F. Tidman, Fairlight, Eastbourne, Sussex; 
T. H. Vigor. 14, Ainger-road, Primrose Hill, N.W. ; P. Webberley, 
Ludwall House, Highfields, Longton, Staffordshire; P. A. E. 
.Warburton, 41, Edith road, West Kensington, W.; W. S. Wright, 
28, Belle Vue-road, Wandsworth Common, S. W. 
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TELEPHONE ‘LICENSE. 


MODEL FORM. 
(Concluded from page 98.) 


18. The local authority shall at all times keep all such books 
of account as the Postmaster-General may from time to time 
reasonably require of and relating to their telephonic business 
and their aforesaid telegraphs (including all private telegraphs 
worked or used by persons respectively entitled or permitted to 
use any other telegraphs of the local authority, and also all 
telegraphs sold by the local authority which the local authority 
after the sale thereof do not work or use as aforesaid), and all 
moneys and other valuable considerations received by them in 
respect thereof as aforesaid, and such books of account shall 
contain all such particulars as the Postmaster-General shall 
from time to time reasonably require ; and. the local authority 
shall preserve all vouchers of the said accounts and all contracts 


and agreements between them and all or any such persons as 


aforesaid respectively, and the local authority shall from time 
to time and at all reasonable times produce for the inspection of 
the Postmaster-General and his officers, at the chief office for 
the time being of the local authority, all or any such books, 
accounts, vouchers, contracts, agreements, and other documents 
as aforesaid, and all other books, accounts, vouchers, contracts, 
agreements, and other documents in any way relating to any 
telephonic business carried on by them, and the Postmaster- 
General and his officers may make oopies of and extracts from 
all or any of such booke, acoounts; vouchera, contracts, agree- 
ments, and other documents. 

19. (1) Subject to the provisions of this indenture respecting 
sums received by the local authority for the Postmaster-General 
and commission allowed by the Postmaster-General to the local 
1 and by the local authority to the Postmaster- General, 
the | authority shall within 28 days after March 31, June 30, 
Sept. 30, and Dec. 31 in every year render to the Postmaster- 
General a statement or statements of account in writing, in 
such form or forms as the Postmaster-General may from time 
to time requize, showing the amounts of all sums of money and 
the nature of all other considerations and benefits which from 
the date hereof, or from the date up to which the last statement 
or statements of account (if any) shall have been rendered, have 
been paid or become payable or been given or conferred by 
all such persons as aforesaid in respect of all the matters 
aforesaid or any of them respectively, or which have either 
before or since the execution of these presents been paid or 
become payable or been given or conferred in respect of any 
telephones, telegraphs (including such private telegraphs as 
lastly hereinbefore mentioned), or other telegraphic apparatus 
or appliances which from the date hereof, or from the date up 
to which the last statement or statements of account (if any) 
shall have been rendered have been placed at any office, or 
between any two offices, together with all such particulars in 
each case as the Postmaster-General shall or may from time to 
time require, and the local authority shall pay to the Post- 
master-General within six weeks after each of such days of 
a the amount due to ae oa) ie a in 5 
of the preceding quarter of a year. 2 authorit 
shall also, on or before the ꝗ day of J 
in every year, prepare and render to the Postmaster-General an 
annual statement of accounts of the telephonic business trans- 
acted by them made up to the ............... day oh P 
then next preceding, and such statement shall be in such form 
and shall contain such particulars as may be from time to time 
preacribed by the Postmaster-General. 

20. The Postmaster-General, and his engineers and agents, 
may from time to time, and at all reasonable times, enter upon 
all or any office or offices in the possession or occupation of the 
local authority, either solely or jointly with any other n 
or persons respectively, for the purpose of inspecting, and may 
inspect the telephones and other telegraphic instruments and 
appliances fixed or being in such places respectively, and the 


working and user of such telegraphs respectively, and the local 


authority shall from time to time, upon the request of the Post- 
master-General, procure from any person permitted by the local 
authority to use the said telegraphs at any other office or offices 
which may be occupied by them either solely or jointly with 
any other person his consent to such entry and inspection so 

ur as such office or offices of such person, and the 
telephones and other telegraphic instruments and appliances 
fixed or being in such office or offices. 

21. (1) The local authority shall at the request of any person 
within the licensed area supply the means of telephonic com- 
munication to such person on the same terms on which they 
supply the like means of communication to any other person in 
such area under similar circumstances—it being the intention of 
these presents that no preference or special advantage of any 
kind be shown to any person by the local authority in the 
transaction of telephonic business of any kind. (2) The local 
authority shall not as a condition of supplying the means of 


telephonic communication to any person require from such person 


the grant of any facility except for the purpose of supplying 
telephonic communication to such person. 
22. The Postmaster-General will from time to time, at the. 
request of the local authority, authorise the local authority to 
exercise within such parts af the licensed area as are within or 
adjoining to any urban district all such powers of executing 
works (other than works under, in, upon, over, along, or across 
any railway or canal) as are conferred upon the Postmaster- 
General by the Telegraph Acts, 1863 and 1878, and by Section 2 
(but not by any other section) of the Telegraph Act, 1892. Pro- 
vided nevertheless as follows: (1) any authority given by the 
Postmaster-General under this article shall have effect only so 
long as the licenses, powers, and authorities granted by this inden- 
ture are in force, and within such area only as is specified in the. 
instrumentgiving or evidencing thegrant of such authority ; (2) in 
exercising such powers and executing such works the local authority. 
shall be subject to the several restrictions and provisions in the 
said Acts or any of them contained, and particularly and with - 
out prejudice to the generality of this provision the local autho- 
rity shall be subject to the provisions of the following sections 
of the said Actse—that is to say, Sections 42 and 48 to 52, 
inclusive of the Telegraph Act, 1863, and Sections 5 and 7 of 
the Telegraph Act, 1892 ; (3) the local authority shall not be 
entitled under the authority hereby conferred to exercise any 
power or enjoy any right, benefit, or advantage conferred upon 
the Postmaster-General ‘by the Telegraph Act, 1863, the Tele- 
graph Act, 1878, or the Telegraph Aet, 1892, otherwise than in 
relation to the execution of works ; (4) Section 4 of the Tele- 
graph Act, 1892, shall not apply to the local authority ; (5 
nothing in this indenture shall be construed to give the | 
authority any wayleave or right-of-way under, in, upon, over, 
along, or across any railway or canal, or any right to execute 
any work under, in, upon, over, along, or across any railway or 
canal, or to call upon the proprietors or lessees of any railway 


‘or canal or the directors or person having the control thereof to 


execute any such work. 

23. All telegraph poste, wires, and telegraphic appliances used 
or intended to be used as part of or in connection with the 
telegraphs of the local authority shall be so erected, fixed, 
placed, and used as not either directly or by reason of the 
working or user thereof to interfere with the efficient or con- 
venient maintenance, working, or user of any telegraph posts, 
wires, or telegraphic appliances of the Postmaster-General 
which may from time to time exist, or which it is probable 
that the Postmaster-General may have occasion to erect, place, 
fix, or use, or to expose any such posts, wires, or appliances to 
tisk of damage or to risk of interference with the efficient or 
convenient working or user thereof. 

. In case any telegraph post, wire, or telegraphic appliance 
used or intended to be used as part of or in oonnection 
with the telegraphs of the local authority, or the working 
or user of any such post, wire, or appliance shall in the 
opinion of the engineer - in - chief for the time being of 
the Post Office, certified by writing under his hand, direotly 
or indirectly damage or interfere with the efficient or ocon- 
venient’ maintenance, working, or user of any telegraph post, 
wire, or telegraphic appliance of the Postmaster-Ganeral for the 


‘time being existing, or orpo any such post, wire, or appliance 


of interference with the efficient or 


to risk of da or to ri 


‘convenient working or user thereof. (a) The local authority 


shall within 24 hours after service on them of notice in writing, 
by the Postmaster-General complaining of such damage or 
interferenoe, or apprehended damage or interference, either 
remove the post or posts, wire or wires, or telegraphic appliance 
or appliances complained of in such notice or refix, alter, or 
repair the same to the satisfaction of the engineer-in-chief. 
for the time being of the Post Office, and (b) if the local 
authority shall make default in so doing within the time 
aforesaid it shall be lawful for the Postmaster-General to 
remove, alter, or repair the post or posta, wire or wires, or 
telegraphic appliance or appliances complained of in such notice, 
aud the local authority shall on demand pay to the Postmaster- 
General the cost of any removal, alteration, or repair by 
the Postmaster-General of the posts, wires, and telegraphio. 
appliances complained of in such notice or any of them. 

25. In case any telegraph post, wire, or telegraphic appliance. 
of the Postmaster-General shall be damaged, or the efficient 
working or user thereof shall be wholly or partially interrupted ` 
or otherwise interfered with, and the engineer-in-chief for the 
time being of the Post Office shall certify by writing under his 
hand that such damage, interruption, or interference has been 
caused directly or indirectly by any telegraph post, wire, or 
telegraphic appliance used or intended to be used as part of or 
in connection with the telegraphs of the local authority, or by 
anything done by or on behalf of the local authority in relation 
thereto, the local authority shall, on demand, pay to the Post- 
master-General all costs that shall be reasonably incurred b 
him in repairing such damage and in removing or altering. suc 
post, wire, or telegraphic appliance so as to restore the same to 
efficient working order, and in adding thereto or substituting 
therefor, either temporarily or permanently, any other posts, 
wires, or telegraphic appliances if the said engineer 
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certify that such addition. or substitution is . reasonably 


uired. 

25. Except with the consent in writing of the Postmaster- 
General the local authority shall not (1) assign, underlet, or other- 
wise dispose of the benefits of the covenants herein contained, or 
of any of such covenants, or the licenses, powers, or authorities 
hereby granted, or any of such licenses, powers, or authorities ; 
or (2) sell, assign, transfer or deliver. or underlet to any other 
licensee of the Postmaster-General any plant used by the local 
authority in supplying the means of telephonic communication 
under these presents, or allow. such licensee in any manner to 
have the use, benefit, or enjoyment of any such plant iu con- 
nection with his undertaking ; or (3) purchase, lease, or acquire 
any interest in the business or plant of any other licensee of the 
Postmaster-General, or any part of such business or plant, or 
enter into any working or other agreement with such other 
licensee. . 

27. The local authority and the Postmaster-General shall 
from time to time do and execute, or cause to be done and 
executed, all such acts, deeds, and things whatsoever as may 
be required by the Postmaster-General or the local authority 
(as the case may be) to give effect to the covenants and agree- 
ments in this indenture contained. 

28. In any of the following casese—that is to say: (a) in case 
the local authority do nut within two years from the date of 
this indenture establish an exchange system, and so long as the 
licenses, powers, and authorities hereby granted shall continue 
maintain such system in effective working to the satisfaotion of 
the Postmaster-General ; or (b) in case any sum of money 
which ouglit to be paid by the local authority to the Postmaster- 
General under or by virtue of these presents shall be in arrear 
and unpaid for one calendar month after the time at which the 
same ought to be paid under or by virtue of the covenants 
herein contained ; or (e) in case of any breach, non-observance, 
or non-performance by or on the part of the local authority 
of any of the covenants (other than a covenant for the 
payment of money) or conditions herein contained and on 
the part of the local authority to be observed and performed, 
then and in any such case the Postmaster-General may by 
writing under his seal revoke and determine these presents and 
the licenses, powers, and authorities hereinbefore granted, and 
each and every of them, and thereupon these presents and the 
skid licenses, powers, and authorities, and each and every of 
them, shall absolutely cease, determine, and become void. Pro- 
vided always that no such revocation or determination as afore- 
ssid shall prejudice or affect any right of action or remedy which 
shall have accrued or shall thereafter accrue to either of the 
parties hereto under the covenants herein contained. Provided 
also that in case of any such revocation or determination as 
aforesaid the local authority shall, if so required by the Post- 
master-General, sell and convey to the Postmaster-General all 
such plant as was immediately prior to such revocation or deter- 
mination in use by the local authority for the purpose of supply- 
ing the means of telephonic communication under these presents 
and as the Postmaster-General may desire to purchase. 

29. (1) On, or so soon as may be after thkbke . . day 
OF. ee aforesaid (unless these presents shall have 
been previously revoked and determined as in this indenture 
provided), the Postmaster-General shall buy, and the local 
authority shall sell and convey, all such plant as is at the date 
aforesaid in use by the local authority for the purpose of sup- 
plying the means of telephonic communication under these 

resents, and as is suitable for the actual requirements at the 
fats aforesaid of the telephonic service of the Post Office within 
the licensed area. (2) No plant shall in any case be considered 
suitable for the requirements of the telephonic service of the 
Post Office which has been brought into use without the 
sanction in writing of the Postmaster-General, but subject as 
aforesaid if any question arises as to the suitability of any of 
the plant of the local authority for the requirements of the 
telephonic service of the Post Office within the licensed area, 
such question shall in case of difference be determined by 
arbitration. 

30. The value of all plant purchased by the Postmaster- 
General under the foregoing articles shall be deemed to be its 
fair market value at the time of the purchase, due regard being 
had to the nature and then condition of such plant and to the 
state of repair thereof, and to the circumstance that it is in 
such a position as to be ready for immediate working, and to 
its suitability to the purposes of a telephonic service, and no 
addition shall be made to such value in respect of compulsory 

urchase, or of goodwill, or of any profite which might have 
Poon or be e by the local authority from the use of such 

lant. In case of difference such value as aforesaid shall be 
etermiued by arbitration. 


51. All matters which in pursuance of the provisions herein 


contained are to be determined by arbitration shall be referred 
to arbitration in accordance with the provisions of the Arbitra- 
tion Act, 1889, or any then subsisting statutory re-enactment 
or modification thereof. 
52. Nothing in these presents contained shall prejudice or 
ffeot the right of the Postmaster-General from time to time 


‘York. It 


to establish, extend, maintain, and work any system or systems 
of telegraphic communication (whether of a like nature to the 
telephonic business of the local authority, or otherwise) in such 
manner as he shall in his discretion think fit, neither shall 
anything herein contained prejudice or affect the right of the 
Postmaster-General from time to time to enter into agreements 
for, or to grant licenses relative to, the working and user of 
telegraphs (whether of a like nature to those worked and used 
by the local authority or otherwise), or the transmission of 
telegrams in any part of the United Kingdom, with or to any 

rson or persons whomsoever upon such terms as he shall in 

is discretion think fit. And (save as in this indenture pro- 
vided) nothing herein contained shall be deemed to authorise 
the local authority to exercise any of the powers or authorities 
conferred on or acquired by the Postmaster-General by or under 
the Telegraph Acts or any of them. 

35. Any notice, request, or consent (whether expressed to be 
in writing or not) to be given by the Postmaster-General under 
these presents may be under the hand of any one of the secre- 
taries or assistant secretaries for the time being of the Post 
Office, and may be served by sending the same by registered 

t letter to the local authority, and any notice to be given 

y the local authority under these presents may be served by 
sending the same by registered t letter addressed to the 
Secretary of the Post Office at the General Post Office, London. 

In witness whereof the above-named Postmaster-General hath 
hereunto set his hand and seal and the local authority have 
caused their common seal to be hereunto affixed the day and 
year first above written. 


THE NEW GERMAN ATLANTIC CABLE. 


The first report of the German Atlantic Telegraph Company 
(Deutsch-Atlantische Telegrafen Gesellschaft) deals at some 
length with the progress of the scheme for the establishment of 
an independent cable from Borkum, vid the Azores, to New 

appears that the company, which was formed in 
February, 1899, entered into an agreement in May of that year 
with the firm of Felten and Guilleaume and the German 
Government in regard to the matter, and some of the details of 
the arrangements will be of considerable interest in this country. 
The report pointe out that the concession granted by the 
Government to the firm for the establishment of the cable is 
for 40 years from the commencement of working, and that 
the laying of the cable is to be finished by Oct. 1, 1990. In 
case the cable is found to be inadequate fur dealing with 
the traffic, the undertakers will be justified in laying a 
second cable for the duration of the concession. The German 
Postal authorities will operate the cable from the German 


terminal int, whilst the undertakers are to work. and 
maintain the line at the Azores and on the North American 
side. The cable is in the first instance intended to deal with 


the telegraphic service between Germany or its hinterlands and 
America, and vice versd, but Peru, Brazil, and the other South 
American States are excluded from its sphere of. activity. As 
to the working of the line, the German Government will pay 
to the undertakers a fixed sum of £70,000 per annum until the 
expiration of the concession, and it will receive the revenue 
from ‘messages sent in both directions between Germany and 
America to the extent of £85,000 per annum. When the 
receipts exceed £85,000 the German Government will, under 
certain conditions, participate in the excess at the rate of 
25 centimes per word. The undertakers are pledged to take 
over the cable line of the Deutsche See Telegrafen Gesellschaft 
from Borkum to Vigo not later than by the end of 1904. 

After prolonged negotiations, the company has obtained per- 
mission to land the cable in the United States, whilst a landing 
position at the Azores has been secured through the inter- 
mediary of the European and Azores Telegraph Company, 
which will receive £2,500 for affording the necessary facilities. 
As soon as the working of the cable yields a dividend exceeding 
8 per cent., the company undertakes to lay a cable between 
Fayal and Santa Maria, in the Azores. A further condition 
for the laying of the cable at the Azores was that the cable 
should be ordered from the Telegraph Construction and Main- 
tenance Company. The cost of the cable, which will have a 
length of 4,366 knots, amounts to £935,000, including laying. 
It is estimated that the cable, which is expected to deal with 
8,000,000 words per annum, will be completed and set in opera- 
tion before Octòber, which month is specified in the agreement. 
Arrangements have been made with the Commercial Cable 
Com pany whereby the latter places its comprehensive network 
at the disposal of the company for the dispatch of telegrams 
along the new cable to Germany, and . has been made 
for the transmission of messages by other routes in case of any 
interruption in the working of the new cable. The capital of 
the new company, whose founders include the Schaffhausen 
Bankverein, the Dresden Bank, the Diskonto Gesellschaft, and 
the Darmstadt Bank, is £1,000,000, of which £700,000 hag 
already been paid up. Financial Times, 
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LEGAL INTELLIGENOE. 


RUCKER v. THE LONDON ELECTRIC SUPPLY 
CORPORATION. 


In the Chanoery Division of the High Court of Justice, before 
Mr. Justice Farwell, this case was commenced on Monday last. 
The action arose out of the original Zipernowsky and Déri patent 
for the parallel system of transformer distribution, the interests 
in which were acquired by Mr. Rucker. The case is one of long 
standing, commencing in August, 1898. In our issue for Aug. 12 


of that year we gave the full text of the patent specification on 


which the claim for damages was made, and we reproduce again 
here the specification as amended on April 8rd, 1897: 
COMPLETE SPECIFICATION (AMENDED). 
Improvements in Distributing Electricity. 

I, WILLIAM PHILLiIrs THompson, of 6, Lord-street, Liverpool, do 
hereby declare the nature of this invention (a communication from 
Carl Zipernowsky and Max Déri, of Budapest, Hungary), and in 
what manner the same is to be performed, to be particularly 
described and ascertained in and by the following statement : 

For some nae past induction coils consisting of two coils or 
layers of insulated copper wires with a common iron oore similar 
to the Ruhmkorff apparatus, have been used for the transformation 
of alternating electric currents. 

By means of such transformation electric energy can be cheaply 
conveyed over lines of considerable length and be utilised in a 
number of local circuite for lighting and other purposes. 

The distribution of electrical energy by such means has, how- 
ever, nob succeeded in sucha manner as to satisfy the require- 
ments of everyday practice, becaure it was not possible to increase 
or diminish the number of points of consumption in operation 
without affecting the working of the others in a marked degree, 
and it was therefore n to use mechanically acting regu- 
lating devices at the different points of consumption to compensate 
for the 5 caused by the changes in the quality of electrical 
energy used. 

10 che same manner the efficiency of the systems hitherto used 
970 greatly dependent upon the number of pointe of consumption 

n activity. 

Now the object of this invention is to make all individual 
points of consumption of electrical energy quite independent from 
one another, all n regulation being made by or at the 
generator of electricity. 

We group the induction ooile or transformers so as to constitute 
secondary distributing stations or local centres. The primary 
coils of the several transformers of such a local centre may be 
arranged either in series or in multiple arc circuite. In the former 
case the secondary or induced spires of all the transformers of the 
respective station form a single local circuit irrespective of whether 
these induced spires are connected up in quantity or in series. In 
the second case, however — i.e , when the primary coils of the 
several transformers constituting a local centre are connected up 
in multiple arc—either each individual induced coil may form a 
separate secondary circuit or any number or all of the induced 
coils of the ormers of a local centre may be connected to 
form a single local circuit. 

The apparatus for the actual utilisation of electricity, as incan- 
descent and arc lam electromotors, etc., are in all cases 
connected up in multiple arc in the local secondary circuits. 

But the distinctive featare of our system of distribution is, that 
each group of induction coils or transformors of the several stations 
of second order shall merely constitute branch circuits of the main 
line for the primary current—+.e¢., the primary circuits of the several 
local centres—any one of these being taken as a whole are connected 
in multiple arc. 

In this manner we have conductors distributing the primary 
(high tension) current in as many branch circuite as there are 
local oe and any desirable number of secondary (low tension) 
circuits. . 

. Now the electromotive forces of the two coils of a transformer 
bear a constant ratio to one another: therefore if the internal 
resistance of such an apparatus is very low, the secondary tension 
will remain almost unaltered, if we only have a constant difference 
of potential at the terminals of the primary coil. 

he individual points of consumption in the several local circuits 
are independent of one another by reason of their distribution as 
branch circuits derived from the secondary line—+.¢., connection in 
rahe arc—provided only that the internal resistance of the 
transformers be relatively low, and the primary tension ab the 
station invariable. 3 

If the independence of individual groups of lamps must he still 
more perfect, it will be advisable to feed such a up by an 
independent line, as any desired number of secondary circuite 
may be derived each separately from one transformer. 

It follows from the foregoing that our system of distributing 
electrical energy by means of alternating currents and induction 
coils or transformers is b upon having a constant difference of 
potential in the primary conductors aa well as in the secondary 
ones. 

In a distribution of current according to our system there will 
be a variable intensity of carrent in the main line as well as in 
aroy branch circuit of it, in contradistinction to the systems 
of distribution by inductional transformers hitherto known or 
proposed, all of these being based upon constant intensity of the 
primary current; in our system the intensity of the primary 
carrent varies in the same way as the number of pointe of cons 
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sumption in activity. This is caused by the counter electromotive 
force of the transformers somewhat increasing when the intensity 
of the secondary current diminishes and vice vered. he con- 
sumption of energy for each local station varies in the same 
manner as the ourrent in the corresponding local vircuit, and 
consequently the total consumption of power varies in accordance 
to the total supply of current in the secondary circuite. 

The drawing is a diagram showing the manner in which we 
supply local centres from the main line. At O is the central 
sta Between the main lines M and N the tension is in vari- 
able. Three local ountres or secondary stations are shown : 
Station I. consists of a single transformer; at Station II. there are 
two transformers with their primary as well as their secondary 
coils connested up in multiple arc; at Station III. there are 
three transformere, with their primary coils in series, the secondary 
ones in multiple are. As it will be seen, all the branch circuite 
leading to the several local centres are derived as parallel circuite 
from the main line—é.e., connected up in multiple are. 


* 3 
. 


A 


1 


AA 
XQ 
N 


O 
5 
O 
= 
E£. E. 


We desire it distinctly to be understood that the form of the 
induction apparatus or transformers used may be of any kind 
whatever, without departing from the principle of our invention. 

Having now particularly described and ascertained the nature 
of the said invention and in what manner the same is to be per- 
formed as communicated to me by my foreign correspondent I 
declare what I claim is: 

In the application of induction coile or transformers for alter- 
na electric currents the ement of several stations of 
second order as branch circuits of the main line — i. c., connecting 
up the local centres with the main line in multiple arc—to which 
main line is supplied an alternating electric current of a tension 
as constant as possible, substantially as described and shown in 
the ae . 

Dated this 12th day of December, 1885. 

W. P. THOMPSON, 


(Per his agents, W. P. Thompson snd Boult). 
The counsel far the plaintiff were Mr. W. R. ee C., Mr. 


A. J. Walter, and Mr. H. Gray, who were instructed by Mesers. 
Hind and Robinson, solicitors ; while for the defence appeared Mr 


Fletcher Moulton, G. C., Mr. Cripps, Q C., Mr. J. C. Graham, and 
Mr. Fletcher Moulton, jun., these being instructed by Messrs.. 
Deacon, Gibson, ‘M fe, and Goddard. 


in opening the case on Monday, drew the 


Mr. 
judge’s attention to the similarity of the b action and the 
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not until the last few undertaken an action to maintain their 
rights in Eogland. He explained that in amending the patent the 
alterations had been entirely with a view to cutting oud specific 
apparatus in order to reduce the points at issue, and to remove the 
matters which were not of much importance. After a question as 
to the publication of the shorthand notes had been settled between 
8 counsel on each side, the case was adjourned until 
ay. 


TUESDAY. 


On the opening of the second day’s proceedings, Mr. Fletcher 
Moulton announced that Mr. Zipernowsky was very ill with 
inflaenza, and that probably he would not be able to attend the 
case. Hie evidence would be wanted with respect to prior publica- 
tion of the anbject matter of the patent if the same was not 
admitted by Mr. Bousfield. Ib was agreed that the inconvenience 
of an adjourhment should he avoided if poesible, but the question 
at issue was nob gone into. 

Mr. Beusfield then reopened the case for the plaintiffs by 
explaining to bhe judge the essential points connected with electric 
distribution. Commencing with analogies from the flow of water 
in pipes, he proceeded to illustrate by diagrams and models the 

facta’ connected with the distribution of electricity and 

the calculation of currentes from the E M.F.’s and resistances 
by means of Ohm’s law. He explained thah in bhe first systems 
of electric distribution a constand current was raf going 
through a single circuit, the lamps being connected series. 
He showed that the increase in the number of lamps was limited 
by the dan us voltages which would have to be used. He then 
described the constant-potential system of distribution with the 
lamps in lel as devised by Edison, and explained: the diff- 
culties with this system of maintaining a constant potential ab the 
lamps when large currents were being dealt with. The limited 
range of a simple two-wire system of parallel distribution was 
referred to in the course of this explanation. The next dévelopment 
of the system was shown by the Edison system with low-tension 
feeders sup lying limited areas, after which Mr. Bousfield explained 
to bis Lorde ip that while personal danger limited the series 
syetem, the question of economy of copper and waste of 
energy limi the parallel system of dietribution at low 
voltages. The next improvement was the introduction of the 
Hopkinson three-wire system, which was explained in detail, 
as it was the subject of somewhat similar litigation. In 
introducing the alternate-current system of working, Mr. 
Bousfield explained the units of measurement employed and 
the action of transformers. He stated that transformers were 
known to electricians a great many years before the date of the 
Zipernowsky and Déri patent, and proceeded to explain the systems 
of working traneformere which had been employed previous to the 
laintiffe’ inventions. These systems, such as the Gaulard and 
ibbs and the Jablochkoff, u trensformere with their primary 
coils in series, and with single lampe as a rule connected to the 
secondary coils of these transformers. In certain cases a number 
of lamps in series were used on these secondary coils of the 
transformers. Mr. Bousfleld stated that while this system was 
good when all the lamps were in use, when certain lampe were 
switched off the transformers supplying them developed a choking 
effect, which interfered with the current passing in the primary 
circuit of the other transformers. (This was illustrated 
by experiment.) He then proceeded to explain that at the 
time that she plaintiffs’ invention was introduced in England, 
the system of connecting the primary of transformers. in parallel 
was not generally apprecia Thus, while Lord Kelvin might 
have thought such a procedure quite obvious, other electricians did 
not. For instance, Prof. Forbes discussed the question adversely 
even after the system had been shown at work ab the Inventions 
Exhibition. He hoped to be able to show by his witnesses 
that while the various details of the system were known, no one 
at the date of the patents had pub these elements of knowledge 
together in euch a way as to form a practical system of electric 
lighting. Mr. Bousfield went on to review the patent specification 
which we print above, and laid special stress on the extract which 
reads as follows: “In this manner we bave conductors distributing 
the primary (high-tension) current in as many branch circuite as 
there are local centres and any desirable number of secondary 
(lew-tension) circuite. Now the electromotive forces of the two 
coils of a transformer bear a constant ratio to one another. 
Therefore if the internal resistance of such an apparatus is very 
low, the secondary tension will remain almost unaltered if we only 
have a constant difference of potential at the terminals of the 


primary coil,” The illustrations in the amended specification | 


were also described in detail to his Lordship, and Mr. Bousfield 
read the claim at the end of the specification in the follow- 
ing way. He considered that the claim consisted of three 
elements: (1) apparatus giving alternating high-tension currents 
of constant potential the main line; (2) local trans- 
formers wi primaries connected to the main line in 
multiple arc; and (3) local secondary low-tension circuits with 
lamp connections in multiple arc. These ‘three things were 
essential to the system. The defendante’ system of distribution 
contained all these elements, as they generated cufrent at Deptford 
at 10,000 volts and traneformed it at Trafalgar-square down to 
2,400 volts, and also transformed from 2,400 volte to a lower 
pressure of about 100 volts to supply the consumers. They thue 
used the plaintiffs’ system twice between the generating machine 
and the consumers’ lamps. He claimed that the slight variations 
required in the pressure at Deptford did nob amount to a variation 
from the constant · potential As in the plaintiffs’ specifica- 
tion, it was: explained that the secondary pressure would remain 
almost constant only if the internal resistance of the apparatus 


‘He would then have a transformer in parallel with the lamps 
ot her electrical apparatus, but he did not think that that was the 


used was very low. That showed that the inventors recognised the 
need of slight variations in the primary pressure. He claimed 
that in making their amendment to the original specification he 
would be able to satisfy the Court that the original scheme was 
framed in good faith, and with reasonable ekill and knowledge. 
The claims which they had cut oub referred to specific apparatus, 
the abandonment of which was not inconsistent with above 
requirements. He showed that the same kind of amendment had 
been made in other cases without damaging the validity of the 


tend. 
Pour. Jas. Swinburne was the first witnees called by the plaintiff, 
and he was examined by Mr. Walter. Ia ane ering the questions, 
he still further explained do Mr. Justice Farwell the essential 
principles of electrical transmission through wires. He was then 
questioned by Mr. Walter concerning the state of electric lighting 
at the Paris Exhibition of 1878. Jablochkoff arc lamps were first 
displayed at this exhibition, and it was usual to have a dynamo 
for each individual lamp. Ab that date the sub-division of electric 
lighting was nob understood, but Jablochkoff had shown that 
several arc lamps could be run in series on the same circuit. He 
also introduced parallel circuite with several lamps in series. Mr. 
Swinburne proceeded to describe the system in 1884 and 1885 
at Brighton, Hastings, and Eastbourne—of running groups of 
incandescent lamps in series arc light circuite. Incandescent 
lamps when first made were worked at about 50 volte, but Mr. 
Edison introduced 100-volt lamps in order to reduce the cost of 
the copper mains. Mr. Swinburne was then asked to describe the 
Edison system of low-tension feeders designed with the object of 
keeping a constant potential on the lamps. It was realised by 
Edison in 1880 and 1881 that the increase of voltage would 
economize the copper, and Mr. Swinburne explained that doubling 
pressure on the lampe enabled four times as many lamps to be 
supplied with given malne and the same percentage loss. The 
dangers of using higher pressures with the lamps in series was also 
referred to, as was the inconvenience of running lel groups 
of incandescent lamps in series with the arcs. The alternating- 
current system for parallel lighting was largely used from 1883 to 
1885, the alternators supplying incandescent lamps without inter- 
vention of transformers. Transformers were used in the Gaulard 
and Gibbs system, but he did not think that the design of trans- 
formers was understood by electricians, except by the plaintiffs, at 
the time that their patent was taken out. He did not think the 
transforming ratio of a transformer was understood generally 
by electrical engineers before 1886 or 1887. In reply to 
a question by Mr. Moulton, Mr. Swinburne said that the 
engineer in 1885 would not have known that the ratio of 
volte in the different windings varied as the number of 
turne. In reply to Mr. Walter, be did nob consider that Gaulard 
and Gibbs and Jablochkoff understood the back pressure found 
in the primary of a transformer when the secondary circuit was 
open. Those electrical engineers laid great stress on the ocon- 
tinuous primary circuit, and did not understand the back preesure 
which was said to be in the transformer. He described the Gaulard 
and Gibbs installation on the Metropolitan Railway, by which 
Edgware-road, King’s Cross, and other stations were lighted from 
a dynamo at Edgware-road. Thoee transformers were connected 
in series and the lampe were not required to be turned out, hence 
the system worked in an ideal way. Ia an ideal system of electrical 
distribution the lamps should be independent of each other, so 
that the turning out of one lamp should nob affect the neighbour- 
ing ones. In Bis opinion Messrs. Zipernowski and Dori realised 
the solution of this difficulty by using high-tension constant 
potential on the primary side of the transformer and getting 
constant pressure at a low voltageon the mains. The specification 
showed that they contemplated a gora system of distribution 
with several transformers in parallel. The objection of the inven- 
tion was to make the individual consumers independent of one 
another, which was not the case with the Gaulard and Gibbe system. 
With the plaintiffs’ system the epee for using electricity was 
in all cases connected in parallel on the local secondary circuits 
and worked ab constant potential. In his opinion the invention 
was new at the date the specification was filed, and it was aleo 


bis opinion that the system used by the London Electric Supply 


Corporation was the same as that described in the specification. 
He thought that about one-half the lights in the United Kingdom 
were run on this system. He had carefully gone through the 
particulars of patente, and the invention described in the specifi- 
cation was not described in any prior publications. He said that 
sufficient instractions were given in the specification to enable the 
invention to be worked out. | 

Mr. J. Swinburne was then cross-examined by Mr. Fletcher 
Moulton. He said that from about 1881 people were talking 


abo the sub-division of electric light, but that was not the same 


problem as ite distribution. The first Electric Light Act was 
passed in 1882, and by it any member of the public was free to 
nse the supply of energy for any purpose whatever. He 
did not agree with Mr. Fletcher Moulton’s question that elec- 
tricity was supplied exactly the same way as gas or water, as it 
was nob necessary that the supply should be in parallel. The 
parallel system of distribution was recognised in the Acb, the: 
supply being given at two metallic poles in the consumer’s house. 
These poles were maintained at a constant differenceof potential, but 
under the Act the standard pressure might be different for different 
3 of any main. Any pressure from 30 volte to 200 volte could 
used forcontinuous currente, and from 50to 100 volte for the alter- 
nating. There was nothing to prevent a man connecting an induc- 
tion coil or transformer acroes the poles of an alternate-current supply. 
and 


equivalent to what was shown in the patent specification of the 
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plaintiff. If two people each wanted to use a transformer and both 
sent them across the mains at the same time, they would then be 
in the position claimed in the patent. The two poles in the con- 
sumer’s premises were practically equivalent to the two poles of an 
alternate-current dynamo. He could not conceive any object for 
connecting a transformer as suggested on to low-pressure mains. 
The hearing of the case was then adjourned to the next day. 


WEDNESDAY. 


Mr. Jas. Swinburno, further cross-examined by Mr. Moulton, 
said that at the date of the patent it was known that current could 
be transmitted over a considerable distance through transformers 
in series. He did not agree that there was sufficient information 
ab that date to make transformers to fulfil a given object. He 
was a witness at the Gaulard and Gibbe litigation in July, 1888, 
when he stated with respect to induction coils that the propor- 
tion between the volte in the primary and the volte in the 


secondary was as the number of turns respectively in those 


circuite. His evidence then referred to induction coils and 
not to transformers, and was incorrect. He also stated at that 
time that the rule was a very old one. He had also eeen an 
article in the October number of 1894 of the Lumière Electrique 
describing the transformers of Messrs. Gaulard and Gibbs. In 
that article the rule for varying the pressare on the secondary of 
a transformer was given. Even then they stated that there was 
no necessary relationship between the pressure in the primary and 
secondary circuits. He thought that in 1885 an electrical engineer 
would have been afraid to connect a transformer direct across the 
supply terminals of an alternator without placing a resistance in 
series. He did nob agree that Mr. Fuller’s specification described 
the plaintiffs’ system of distribution. He considered from the 
descriptions given that Mr. Fuller proposed to place a number 
of transformers in series across the mains. With respect 
to the Brush patent for working with series alternating 
currents, he believed that Mr. Brush did not understand what 
would bappen with the arrangements as proposed by him. He 
esemed to think that with a number of transformers in series the 
current would be constant even if arc lamps on the eecondary 
circuit were switched out. Mr. Edison’s 1882 patent provided 
high-tension direct-currentb mains, a commutator to commutate 
this current into alternating current, after which id was passed 
par transformers in the same way as in the plaintiffs’ specifi- 
cation. 
indicated by Mr. Edison in his patent would work satisfac- 
torily, and said that the commutator would spark so seriously 
as to render the system of no use. . Edison also pro- 
to recommutate the current before supplying the lamps. 
he article quoted in the Zeitschrift fuer Elektrotechnik was really 
a description of the Zipernowsky system. but the writer’s descrip- 
tion was by no means a correct one. He agreed that the effecte 
described would only be produced with the plaintiffs’ syetem. 
The article by Mr. Rankin 5 in the Electrical Review of 
June, 1883, described the choking action of an induction coil with 
a movable core. The incandescent lamp indicating thie action was 
placed in the primary circuit. An engineer could not have 
calculated the choking coil for a certain effect at thab date, 
as Dr. Hopkinson bad not then published his work on the 
permeability of iron. He did not agree that Mr. Rankin 
Kennedy’s description of the choking actions were correct, and 
his descriptions showed clearly that he had not any definite 
ideas on the subject. He noticed a paragraph which stated that 
in parallel work, however, the secondary generator was a beautiful 
eee eon of distribution.” From the drawings and 
descriptions Mr. Swinburne considered that the author propoeed 
to put the primaries in parallel and to connect the lamps on the 
secondary side in series. The arrangement would not then be 
self-governing, as was suggested, bub the switching oub of a lamp 
on one transformer would nob influence the lamps tappie from 
another transformer. It was not known, in his opinion, ab that 
date that the transforming ratio of a transformer was practically 
ind d of the load. He read Mr. Kennedy’s remarks as to 
the large size of conductors required with the Hel system 
to mean that he would distribute at low tension and transform up 
to supply the lamps in series with high-tension current. Switching 
oub ki lamp of a series would then affect others in the same 
circuit. 

Mr. Fletcher Moulton then took Mr. Swinburne through the 
plaintiffs’ specification. Mr. Swinburne stated that he considered 
the use af the high-tension primary was an essential element in the 
patent, and also the knowledge that transformers had the same 
transforming ratio at all loads. The oom tive advantages 
of high and low tension for distribution work were 
known as far back as 1878. He considered that the plaintiffs 
were the first to understand the laws of distribution with 
transformers in parallel, and that they had in thie way solved the 

roblem which oow seemed to be exceedingly simple. The know- 
edge how to do this was not the common knowledge of electrical 
engineers at that time. The real invention was a new use of 
transformers, coupled with the understanding of the above fact. 
Gaulard and Gibbs's system was not a practical system for distri- 
bution in parallel, as the series connections of the transformeres 
stopped their regulation. Certain errors in the drawings of the 
unamended specification of the plaintiffs’ were then pointed out 
to Mr. Swinburne, who said that he considered them to be mere 
draughtemen’s errors as to the number of coils in each trans- 
former. He did not read the broad claim for the use of any 
type of any transformer to mean that the patentees thought 

d the regulation would be as good even if the internal t- 
ance was not low. He could not show Mr. Moulton any more 
than the two references to high and low pressure in the whole 


did not think that 


Mr. Swinburne did vod agree that the transformer | 


specification. The broad claim with these qualifications might 
be taken to include any system using traneformers in 
and he thought that the patentees were the firat to ise the 
advant of this method of connecting. In the dra „ trans- 
formers in parallel alone were shown. With respect to the defen- 
dante’ system, he thought that transforming from 2,400 volte in 
the maine to 100 volte on the consumere’ lampe infringed 
the plaintiffs’ patent. He also considered that the transformation 
from 10,000 volts at Deptford to 2,400 volte in London infringed 
the patent if more than one transformer were ured in London to 
supply the load, these transformers being connected in parallel. 
He did not agree with Mr. Moulton that the inequality of the 
reesure given at times by the defendants prevented their system 
rom being aninfringement, The transmission of power by means 
of high-tension currente was old, and was descri in Imray's 
patent of 1881, in which step-up and step-down induction coils 
were described. There was not, however, in Imray’s patent any 
question raised as to the constancy of pressure. 

Re examined by Mr. Bousfield, Mr. Swinburne said that the 
10,000-to.2,400 traneformation used in London by the defendante 
would be similar to the arrangement described by Imray if one 
transformer only were used. Imray’s description of his apparatus 
included a Bunsen battery supplying a Rubmkorff coil, the 
secondary terminals of which were connected through several 
thousand yarde of wire to another Ruhmkorff coil. piece of 
platinum wire across the low-tension winding of this second coil 
could then be heated to redness., Mr. Swinburne with 
the description of the claim of the plaintiff as given by 
Mr. Bousfield in the opening. The three elements of the eom- 
bination were neceesary to the successful application of the 
system, and the combination of these three elements was, in 
his opinion new at the date of the invention. The ex 
of the epecitication as to the relatively low resistance in the trans- 
former required to give an almost constant pressure would hayo 
been recognised by a scientific man in 1885 if it had been clearly 
put to him, although he might not have thought of it before. He 
a man would have invented the system ersept 
by chance, unless he had understood this and also the constant 
transforming ratio of an alternate-current traneformer. He did 
not think these things were understeod at the date of the patent. 

The case was then adjourned till the next day. 


ALLEN v. PEMBERTON. 
A Dispute about Electrical Work. 


In the Westminster County Court on Friday his Honour Judge 
Lumley Smith, Q.C., had before him the case of Allen v. 
Pemberton, in which the plaintiff, an electrical engineer, sued the 
defendant, who carries on business in Old Bond-sbreet, to recover 
payment of an account of £4 in reapect of electrical work carried 
out to his erder. 

The Plaintiff was called, and said that in October of last year 
defendant instructed him to refix and repair four arc lamps outside 
his premises. The work, which was very difficult, owing to the 
bad state of the lamps, was duly carried out at an cost of 
£4, but after ite completion the defendant refa to pay the 
account. 

The Defendant was called, and eaid he had paid 30s. into 
Court, and considered that sum was ample. As a matter of fact 
the plaintiff approached him and told him be could put the lampe 
in perfect order, but after the completion of the work it was found 
that they would not burn for more than half an hour or an hour 
without going out. 

Hie Honour said he had no doubt that the plaintiff had done 
his best, but he (the jadge) thought he was too sanguine in his 
hopes of turning old lamps into new. On the whole, be thought 
the amount paid into court wae sufficient, and therefore there 
must be judgment for the defendant. 


ST. MARYLEBONE LIGHTING. 


The Metropolitan Electric Supply Company, Limited, were 
summoned last week by Mr. W. J. Godfrey, on behalf of the 
London County Council, for having on various dates in October 
and November last failed to su pply electric energy to the premises 
of Sir Felix Semon, physician, of 39, Wimpole-atreet ; Mr. H. T 
Butlin, consulting surgeon, of 82, -street ; and Mr. Alfred 
Arthur Hudson, barrister, of 28, Weymouth · street. Mr. Daldy 
appeared for the prosecution, and Mr. Muir for the defence. 

rom the report which ap in the Standard, we learn that 
Mr. Daldy stated that the Council had received many complainte 
of the company having failed in their contract to provide a con- 
tinuous supply of electric energy for the use of their customers, 
and that the persons named in the summons were tative 
of the bulk. The company on a previous occasion pleaded 
as an excuee for their default that difficulties in connection with 
the construction of their new works at Willesden had occurred 
over which they had no control; but he (counsel) pub it that the 
company had andertaken new business which they were unable to 
execute except ab the ex and inconvenience of their other 
customers, and to the benefit of the company. This failing of the 
light bad proved a very serious matter, not only for business, but 
it was stated that it had caused conaternation at afternoon teas in 
drawing-rooms in the West-end, and had led to so much secret 
kissing between young ladies and hor gentlemen that their 
parents had become y alar about it. He ms intained 
that the company could have no answer to these complaints, for 

were compelled by statutory obligations to keep their contracte 
with their customers. 
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Mr. Hudson and Mrs. Butlin gave evidence of the supply of 
electricity being stopped for varying periods on different dates, 
on one or more occasions as long as eix hours. 

Mr. Muir, for the defence, denied that the company had 
extended their operations ab the expense of their other customers. 
The failure bad arisen from other causes. The learned counsel 
then narrated the nature of many difficulties which had had to be 
overcome in connection with the erection of works at Willesden, 
difficulties which no amount of human foresight could anticipate, 
and over which the company had no power to prevent. Since 
Dec. 15 last the supply had been constant, and measures had been 
adopted whereby it would be impossible for failures to recur in the 
future. He called Mr. E. Cunliffe Owen, the secretary, and Mr. 
Todd, the chief engineer of the company, who bore out the 
5 Ample provision, they said, had been made for the 

uture. 

Mr. Curtis Bennett said it was clear that the company had 
done its best under very difficult circumstances, but, nevertheless 
they had not complied with the conditions under which they had 
obtained their very extensive powers from Parliament, and they 
were, therefore, liable to a penalty. He gave the company credit 
for having done their best, but they had failed in their obligations. 
The company would be fined 10s., with 23s. costs, on each of the 
six summonses—total £9. 18s. 


CARDIFF CORPORATION v. FERRANTI. 


In the Queen’s Bench on the 18th inab., before Mr. Justice 
Mathew, the action of the Corporation of Cardiff against S. Z. 
de Ferranti and others came on for hearing. The action was for 
damages caused by the defendante’ delay in supplying an alter- 
nator for plaintiffs’ electric plant. Defendants denied liability and 
counterclaimed. 

Mr. A. 8. Lawrence, Q.C., and Mr. Leslie were for the plaintiffs ; 
Mr. J. Walton, Q.C., Mr. Laing, Q.C., and Mr. Bulloch were for 
the defendants. 

Mr. Lawrenee said that in March, 1896, Ferranti, Limited, 
tendered to supply a 300-h.p. steam alternator at the price of 
£3,250. A contract was entered into on June 4, 1896, between 
the defendants and the plaintiffe, and it was a condition that the 
work was to be completed to the satisfaction of the borough engi- 
neer and handed over by Sept. 15, 1896, or failing that the defen- 
dants to pay the Corporation | per cent. of the contract price per 
week during so long a time as the work remained incompleted. 
The work was not finished in time, and a correspondence was 
entered into which lasted over three years. The letters were more 
or less to the effect that the defendants admitted the delay and 
thanked the borough engineer for hie leniency, 

Mr. Walton said it was a question when the contract was com- 
pleted, and that was of importance, as the penalty was £31. 10s. 

r week, and now amounted to £5,000 or £6,000. The defendants 
fad paid into court £1,500, while nob admitting their liability. 
They had already spent £7,000 on the work. There was also a 

uestion of law whether the Corporation could recover damages, 
© penalty of £31. 10s. a week being in the nature of damages. 

Mr. Lawrenoe stated that the electric light had suffered because 
of its condition from the competition of the incandescent light, 
and that might be shown to be a source of d 8. 

Mr. Walton intimated that it was probable the parties might 
approach each other. 

Mr. Lawrence said he would do all he could to facilitate a 
reasonable settlement. 

The hearing was adjourned.—South Wales Daily News. 

On the case being called on Friday, it was announced that a 
settlement had been arrived at between the parties, and his 
Porson ordered that the £1,500 in court be paid out to the 
plaintifie. The following terms were agreed upon: The defendants 
to pay the plaintiffs £2,000 5 money in court). The 

laintiffs to pay the defendants the balance of cost price (£325). 
The defendants to execute the following works within one month 
from proper facilities given: (1) adjust the governor, so that the 
engine will govern to Mr. Burstall’s satisfaction; (2) make or 
replace the journals on vertical shafte to Mr. Burstall’s satis. 
faction ; (3) put the gearing of the vertical shafte in order to Mr. 
Burstall's satisfaction. No costs on either side, and the judge’s 
order to be taken if necessary. 


MR. CARRUTHERS WAIN’S FAILURE. 


The case of W. J. Carruthers Wain, described as a company 
romoter, financier, and civil engineer, was mentioned on Tuesday 
ore Mr. Registrar Linklater, ab the London Bankruptcy Court, 

in relation to the debtor’s public examination. Mr. Wain held 
the office of chairman of the London, Deptford, and Greenwich 
Tramways, Limited, and Swan and Edgar, Limited, and was also 
the receiver for the debenture-holders of the Stockton and Darling- 
ton Tramways Company, Limited. As the debtor is at present 
parr egy term: of imprisonment, the hearing was postponed 
until Oct. 30. 5 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Weod Greea.—The Urban District Council invite tenders for 
77 5 of refuse destructor cells or furnaces. Tenders 
p- eb. 8. i 


Croydon. —The Council invite tenders for extending the build- 
inga at the Corporation electric light station, Factory-lane, 
Croydon. Tenders by 29th inst. 

Dadley.—The Electric Lighting Committee invite tenders for 
the supply and erection of pump, feed-water heaters, and pipe 
work. Tenders by Feb. 8. in our advertisement columns. 

Belfast.—The Electric Committee invite tenders for the suppl 
and erection of 400-kw. steam dynamos. Tenders by Feb. 8. 
Particulars in our advertising columns. 

Glasgow.—The Corporation invite tenders for the supply and 
fitting-up of a hydraulic or electric lift. Tenders by 29th inst. 
Full particulars in our advertising columns. 

Tunbridge Welle.—The Corporation invite tenders for two 
Lancashire boilers for their electricity worke. Tenders by Feb. 5. 
Fall particulars in our advertisement columns, 


Glasgow.—The Corporation invite tenders for the supply and 
erection of two overhead electric travelling cranes. Tenders by 
Feb. 5. Full particulars in our advertising columns. 

Stoeko-upon-Trent.—The Guardians invite tenders for the pro- 
SE electric lighting of a portion of the workhouse premises. 
Tenders by Feb. 15. Full particulars in our advertisement 
columns. 

York.—The Corporation invite tenders for the conversion of the 
wiring of the Courts of Justice to suit the higher voltage of the 
supply mains. Tenders by Feb. 15. Details in our advertisement 
columns, 

York. —The Corporation invite tenders for the conversion of the 
wiring of the public library to suit the higher voltage of the supply 
mains. Tenders by Feb. 15. Details in our advertisement 
columns. 

Bootle.— The Corporation invite tenders for the supply and 
laying, within the borough, of certain underground electric 
cables. Tenders by Feb. 17. Details in our advertisement 
columns, 

Bradford.—The Tramways Committee invite tenders for the 
complete electrical overhead equipment of about eight miles of 
tramway. Tenders by Feb. 3. Full particulars in our adver- 
tising columns. 

Bath.—The Corporation invite tenders for the supply, etc., of 
cables (high and low tension), arc lamps, posts, and accessories, 
transformers, sub-station switchboards, and main works switch- 
boards. Tenders by Feb. 12. 


Burnley.—The Urban District Council invite tenders for the 
construction of refuse destructor works. Particulars may be 
obtained from Mr. John Gregson, surveyor, Council-chambers, 
Padiham. Tenders by Feb. 10. 


Kingston-upon-Hull.—The Corporation invite tenders for the 
supply of 35 double motor equipments and 10 car bodies (double- 
decked, to seat about 51 passengers). Tenders by Feb. 19. 
Details in our advertising columns. 

Hastings.—The Corporation invite tenders for the supply and 
delivery of 12 20-kw. alternating-current transformers and high 
and low tension sub-station switch gear. Tenders by Feb. 12. 
Details in our advertisement columns. 


Bedford. —The Electric Light Committee invite tenders for the 
supply, delivery, and erection of one surface condenser, with air 
and circulating pumps, and engine for driving same. Tenders by 
Feb. 6. Details in our advertisement columns. 

Great Yarmouth.—The Corporation invite tenders for the 
supply and erection of two water-tube boilers (Section A); three 
200-kw. continuous-current steam dynamos (B) Tenders by 
Feb. 15. Full particulars in our advertisement columns. 


Glasgow.—The Corporation invite offers for the supply of 
200-300 motorcar trucks; 200-300 motors and equipments ; the 
supply, delivery, and erection complete of the overhead trolley. 
Tenders by Feb. 17. Details in our advertisement columns, 


Tynemouth. —The Corporation invite tenders for the supply and 
delivery of electricity meters. Specification, etc., may be obtained 
from Meesrs. Lacey, Clirehugh, and Sillar, 2, Queen Anne's- gate, 
Westminster, electrical engineers to the Corporation. Tenders 
by 3lst inst. 

Yarmouth.—The Town Council invite tenders for the supply of 
about 800 tons, or thereabouts, of steel girder tramway rails, of 
from 80lb. to 90lb. per yard, deliveries to commence not later than 
June 1, and the whole to be delivered on or before Sept. 1, 1900. 
Tenders by Jan. 30. 

Portsmouth.—The Corporation invite tenders for 12 months 
supply of electrical goods, etc., from April 1 next. Tender are to 
be endorsed Stores Tender,” and to be forwarded to the Superin- 
tendent, Electric Light Station, Ganwharf-road, Portsmouth, not 
later than Feb. 10. 

Keighley.—The Corporation invite tenders for the supply and 
erection of two Lancashire boilers, with mechanical stokers, 
economisers, feed pumps, etc.; and 120-kw. and 200-kw. high- 
0 direct coupled steam dynamos for continuous current. 

enders by Feb. 13. Full particulara in our advertisement 
columns. 

Sunderland.—The Corporation invite tenders for the supply of 
tramways switchboard. Specifications and forms of tender can 
be obtained of Mr. J. F. C. Snell, borough electrical engineer, at 
his office, Dunning-street, Sunderland, on payment of two guineas. 
Tenders to Mr. Fras, M. Bowey, town clerk, by 12 noon on 26th 
inst. Details in advertisement columns, 

West Ham.—The Guardians of West Ham Union invite tenders 
for (1) supply and erection of the plant, etc., for the electric | 
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lighting of the workhouse and school premises ab Union-road, 
Leytonstone, Essex, (2) erection of the engine and battery house 
for same. Plans and specifications may be inspected at the 
Clerk’s Office. Tenders by 4 p.m. on Feb. 7. 


Middleton (Lanos.).—The Corporation invite tenders for the 
building of electricity works, in accordance with plans and speci- 
fications prepared by Messrs. Lacey, Clirehugh, and Sillar, 
electrical engineers to the Corporation, 2, Queen Anne’s-gate, 
Westminster, and 78, King-street, Manchester. Plans, obc., may 
be obtained from Mr. Frederick Entwistle, town clerk, Town 
Hall, Middleton. Tenders by Feb. 14. 


Piymouth.—The Plymouth Corporation is prepared to receive 
tenders for 500-kw. high- steam dynamo and motor-gene- 
rator; 500-kw. high-s steam alternator (disc armature) ; 
200 accumulator celis for 1,680 ampere-hours capacity ; four Lanca- 
ebire boilers, with mechanical stokere, piping, ejector condensers, 
valves, economiser ; high and low pressure paper-insulated and 
lead-covered mains, etc. Tenders by Jan. 31. Full particulars 
in our advertisement columns. 

Horsham.—The Urban District Council invite tenders for the 
supply and erection of water-tube boilers, with atunge, 
economiser, fced pumpes, &c., pipework, etc., in engine and boiler 
house, two steam dynamos (vertical enclosed high-speed enginea), 
and motor boosters, porge batteries, main switchboard and con- 
nections, six-ton overb engine-room travelling crane, under- 
ground mains, conduits, and roadwork for private and public 
lighting, arc lampe (enclosed type) and posts, station lighting. 
Tenders by March 1. Full particulars in our advertising columns. 
- Inwerness.—The Town Council invite tenders for the supply 
and erection of two steam dynamos, each of 200 kw. output; one 
fuel economiser; one motor balancer and booster; one 1,500 
ampere-hour storage battery; three water-tube boilers, each to 
evaporate 6,000lb. of water per hour, with automatic stokers of 
approved make; overhead travelling crane; a complete system of 
switchboards ; station lighting; street arc lamps, with accessories, 
as schedule ; feeders and distributors, as per schedule ; joint 
and service boxes and service cables, as per schedule; meters, 
tools, and usual accessories. Tenders by Feb. 8. Details in our 
advertisement columns. 

Melbourne (Victoria),—The Corporation invite tenders for the 
supply and delivery 
tendence of ite erection, and of the carrying out of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (1) boilers (dry-back or water-tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster, 
and switchboard ; (3) feeders, mains, and arc light leads, with all 
bitumen or insulating material; (4) accumulators. Specifica- 
tions, otc., can be obtained from the Agent-General for Victoria, 
15, Victoria-street, Westminster, London, S.W., on and after the 
28th instand, 5 of £1. ls. for each specification, to be 

p 


returned on t by the Corporation of a bona fide tender. 
The specifications and drawings may be seen at (but not obtained 


from) the office of Dr. Alex. B. W. Kennedy, 17, Victoria-street, 
Westminster, London, S.W. Tenders by March 1. Full par- 
ticulars appear in our advertising columns. 


RESULTS OF TENDERS. 


Hereford.— The Herefordshire County Council have N ieh 
the tender of Messrs. Read and Jenkins, at £172, for installing 
the electric light in the Shire Hall. 


Harrow. The Harrow Electric Light and Power Company, 
Limited, have accepted the tender of Messrs. Mather and Platt, 
Limited, for the supply and erection of a 150 kw. steam dynamo 
and for extension to switchboard. 


Hull.—The Electric Lighting Committee have accepted the 
following tenders (subject to confirmation by the Council on 
Feb. 1) for the supply and erection of two high-speed vertical 
engines, three crank, tandem, compound, 750 b.p. each, for 
coupling direct to dynamos, and two high-tension continuous- 
current dynamos, and one spare armature, each 460 kw. at 2 250 
volta: W. H. Allen, Son, and Co, Bedford, engines, 44, 670; T. 
Parker, Limited, Wolverhampton, dynamos, £4,165. 


York.—The following tenders have been received by the Cor- 
poration for wiring and fitting-up the Guildhall and municipal 
offices for the electric light : 


Guildhall and municipal offices. 


Gocke d ³ðüö² „287 3 0 
Ensor, Brentnall, and Oo. (accepted) ........ e - 15413 0 
Porte, Sykes, and Oo., casing . . 188 18 6 
Heap and 8 d AAT = 19% 0 0 
Reame, Wokes, and Co EEEE E E ieee 205 0 0 
Porte, Sykes, and Co., Simplex tubing. EEPE - 20716 4 
Middleton and Co.. EHI 2 . 208 14 6 
Benham and Sons Jjſ%0ſͤ ͤT tases cutest 216 0 0 
Dickinson %%% E EE 225 3 6 
Porte, Sykes, and Co., brazed tubing............... EEE - 22614 2 
Dent sad Gr . i 8 229 9 5 
Eckersley and Oo V! ess 249 0 0 
Shirras, g, ee S 249 0 0 
Dewhurst and Son, casing ....... FF — 257 6 0 
Rooper and Robins e e .lt . . 258 0 0 
National Wiring Oomp an 276 0 0 
Lumley and Postlethwaite . . . . . 281 0 0 
Dewhurst and Son, Simplex tubing ͥ. 284 6 0 
Beaumont and Co . . . . . . . . . . „ 361 0 0 
ene, sesssesossosessomessssessoesossosooes ess... 396 2 6 
W. J. Fryer and Og. CHCOSPCOROSE TES HHT ESPHSPROREHEHH HESS S TEEHOEET?S 730 0 0 


of the necessary plant, and the superin- 


Mansion House. 

i Laing, and Oo. cove e 2 79 18 9 
Cooke and Coo e JJ ĩͤ E E 117 8 6 
Heap and Worthington. CCC - 129 0 0 
Ensor, Brentnall, and Co, (accepted) . . 144 17 0 
Porte, Sykes, and Oo., cueing e ee L A E 0 
Porte, Sykes, and Oo., Simplex tubing... . 161 11 0 
Dent es | OD; . S A S J ͤ E E „ 165 4 6 
Benham and Sons. 2 . 5 175 0 0 
Rooper and Robins ....... . FFC 176 0 0 
Reame, Wokes, and Coo... sone 8 „ 176 0 2 
Porte, Sykes, and Oo., brazed tubing. EI 176 6 
Dewhurst and oon 2 TEER, e eee 176 15 0 
Eckersley and Oo. FCC — 182 15 0 

„„ ern,, sissneavesesesss 2 186 0 
Dewhurst and Son, steel tubing 194 15 0 
Dickinson CCCCCCCCCCC vere anies EANA 197 0 
Lumley and Postlethwaite ..........ccssscsees . . 2 ~- 20518 2 
J. Bakewell and Oo ieee „ 20 2 3 
Middleton and Oo. 32 8 278 11 6 
Fidge and Co sevens . 3 280 0 0 
Beaumont and Coo —— 22 2895 288 0 0 


West Ham.—The Town Council have received the following 
tenders for the supply of (A) three 84-kw. steam dynamos, 
booster, switchboard, steam, exhaust, and feed-water pipes ; (B) 
acoumulators; (C) water cooling and condensing plant; (D) 
motors ; (E) telephone : 


Section A ee eee 


Thames Ironworks, Limited (accepted) . £4,687 0 0 
Scott and Mountain e e 4.950 0 0 
Dutilh Smith and (ooo o sesso . 3796 0 0 
Mather and Platt . ã . . . . 6,0585 0 0 
Non · condensing. 
Verity 's e 1 FFF 4144 10 9 
Scott and Mountain. CCC 4.950 0 0 
Dutilh Smith and Oo. ....... CC ... 3,795 0 0 
Mather ftr. 8 6055 0 0 
General Eleotric Company / 2 „ 4888 0 0 
Section B.— Accumulators. 
Pritchetts and Gold TEA EE . 2. 858 0 0 
Hart Company (accepted) . e ee 68L O 0 
8 ste Syndicat 2 . i gr 4 
0 e m COC CHs COCO HSSSaPeestoenesreooneeD 000 60 O@8 
Tol oret Baa R E 1 A 
D. Smith McMillan NE TAN e eee e 889 14 0 
Electrical Power Storage Company ............. — . —.——. 1,891 0 0 
Section C. — Oooling tower, &c. s ' 
Klein Evgineering Company. 66 6 6 2 6 6 %%% %%% 6% 0 638 0. 0 
Klein Engineering Oompany . . 2. 2 2 6 4666 1,222 0 0 
Led ward and Oo. . . . . . 560 0 0 
Led ward and Co 8 . 81 0 0 
Korting Bros . . .. . . . e 0 8 — 2 788 0 0 
Worthington Pump Compan . . . » 621 0 0 
Worthington Pump Comp ann . . 886 0 0 
Wheeler Condenser Com pan 2 . . 963 0 0 
Wheeler Oondenser Company (accepted) ))) 8456 0 0 
D. Smith-MeMillaen . T ... 63115 6 
Section D.—Motors. 
er 2. 703 5 0 
General Electric Company.. . . . . . . 619 2 0 
Scott and Mountain . . 0 . 690 0 0 
Mather and Platt EIE esses 700 0 0 
D. Smith-MeMillan . . 2 s=... 488 0 0 
Verity . . 700 7 0 
Phoenix Dynamo Company ...... FF „ 685 0 0 
Bruce Peebles (accepted) dd —— — —ä 65647 0 0 
Witting .” & . 548 0 0 
Thames Iron work . . 5 . 660 O 0 
Section E.—Telephones. 
General Electric Compaaaʒ7x e . . 137 16 6 
Verity's (accepted) . e ss 0 
D. Smith-McMillan  ........... «00. FFC 116 0 0 
, . E EEEE eA 128 0 
Oox. Walkers (if with combined battery box) )) . 141 9 0 
Venner and (o . ee T 163 11 6 
Western Electric Company ..... ..sscsseseseeee RT 150 0 
Consolidated Telephone Comp ann 22. 169 0 0 
Consolidated Telephone Compan e * 122 9 


... en 


BUSINESS NOTES. 


TRACTION. 

Burnley.—The Padiham Council intend to oppose Burnley's 
Tramway Bill. 

Ipswich. — The Ipswich Tramways Bill has passed the examiner 
of private Bills. 

Nottingham.—Tbe Nottingham Corporation Bill has passed the 
examiner of private Bills. 

Linooln.—The Corporation s Tramways Bill has passed the 
examiner of private Bills. 

Aston Manor.—The District Council’s Tramways Bill has passed 
the examiner of private Bills. 

Burnley.—The Corporation’s Tramways Bill has complied with 
the preliminary standing orders, 
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Huddorsfield.—The Huddersfield Corporation Tramways Bill 
has passed the examiner of private Bills, 


Dereham.—A public meeting last week decided in favour of the 
proposed line from Norwich to Dereham. 


Liverpool.—The new Cabbage Hall and Castle-street service, 
vid Everton-valley, was inangurated on the 19th insb. 


Dumbarten.— The Town Council have given their formal consent 
to the Glasgow District Tramways Company's proposed Bill. 


Dumbarton.—The Town Council have passed a formal resolution 
consenting to the Bill of the Glasgow District Tramway Company. 


Lancaster.—A town’s meeting has approved the Bill which the 
Corporation are promoting in Parliament providing for a system of 
electric tramways. 


Dumbarten.—At a special meeting of the Western District 
Committee of the County Council on Tueeday a resolution was 
carried dissenting from the proposed district tramway schemes. 


Hastings.—The Rural District Council have considered the 
plans of the Cinque Ports light railway, and resolved to arrange 
an interview with the representative of the promoter with a view 
to going into the queation. 


Nerfeik.—The Norfolk County Council offers no objection to 
the scheme of the Rast Anglian Light Railway, on condition that 
the main roads, bridges, and all that appertain thereto be main- 
tained in such a state as meet with the county surveyor’s approval. 


Shemield.—The Corporation are about to make a trial with Mr. 
W. Aldred’s invention, which consiste of a method of electrically 
connecting the cars when running to the mains by means of a 
series of boxes placed in the road between the running rails of a 
tramway. 

Paisiey.—At a conference of representatives from the munici- 
palities of Paisley, Renfrew, and Johnstone, on Tuesday, it was 
resolved to recommend their various constituencies to oppose the 
scheme of tramways for Paisley and district pro by Mr. 
Murphy, of Dublin. 

Clerkenwell. — The Vestry has summoned a conference of 
London local authorities to be held at Clerkenwell Town Hall on 
Tuesday, Jan. 30, to consider how best to protect the rights of the 
road authorities in connection with the new tramway schemes of 
the London County Council. 


Marypert.—An application from Messrs. Bennett, Ward, and 
Thomas, 13, Victoria-building, Manchester, to the District Council 
for permission and assistance to apply for an order under the Light 

ways Act for a line connecting Maryport with Allonby and 
Silloth has been referred to a committee. 
Iustitutien ef British Carriage Manufacturers. — The 
3 annual meeting of the Institution of British Carriage 
ufacturers took place op the 22nd inst. at the Westminster 
Town Hall. Mr. Percy Presten, of London, was elected president, 
and Mr. Andrew W. Barr re-elected secretary. 

Acton.—The Council object to the plans of the London United 
Tramways Company for tramway extension in the district, 
especially for the reason that it is proposed to narrow the road way 
in certain parts, and it is said that where a double line of rails was 
laid there would not be a clear roadway of 9ft. Gin. on each side. 


Farnwerth.— Some delay has been caused in the equipment of 
the Corporation’s new tramways for electric traction owing to the 
temporary failure of the supply of trolley posts from the makers, 
but way has been made with the bonding of the rails despite 
the weather. Ib is understood that bogie cars will probably 
be adopted on the line. 

Hienden.—At a recent interview between the Council and a 

representative of the North Metropolitan Tramways Cumpany 
with 3 00 to that portion of the proposed light railway from 
Watford to Stanmore Hill which would come within the Council’s 
district, all the members present expressed their conviction 
that the proposed line was undesirable. 
. Bundee.—The Bill by which power is sought to construct a 
tramway from the eastern boundary of Dundee to Carnoustie was 
discussed by a meeting of the Tramway Committee on Tuesday. 
The committee agreed to recommend that unless certain amend- 
mente were accepted by the promoters the Town Council should 
petition against the Bill, eo that the righte of the city might be 
preserved, 1 

Hull. —A deputation of the sub-committee of the Hull Corpora- 
tion Tramways Committee visited Sheffield on Wednesday for the 
purpose of inspecting the electric system. A similar system is in 
operation in Hull, and extensions are projected. The members of 

deputation were particularly interested in the manner in which 
the steep 1 are Overcome, difficulties which are much worse 
in Sheffield than in Hull. 

Eliand.—The General Purposes Committee of the District 
Council on Monday decided to oppose the application of the 
Halifax Corporation for statutory powers to constract tramways 
through the district of the Elland Council, It was also agreed 
that enquiry be made of the Halifax Corporation whether they 
would be willing to lease the tramways to be laid by the Elland 
District Council in their own district. 

Hampstead.—The Ne A decided to oppose the London 
County Council Tramways Bill in so far as it relates to the existing 
interlacing lines in Fleet-road and the proposed construction of up 
and down lines in Constantine and Agincourt roads. The view of 
the Vestry is that there should be a single line throughout Fleet- 
road, another single line throughout the other roads, one line 
to be used for the up and the other for the down traffic, 


Walsall.—At a recent special meeting of the Town Council a 
resolution confirming the decision to purchase the tramways within 
the borough, approving the agreement with the company concerned 
in them, and authorising the town clerk to apply for the sanction 
of the Board of Trade was carried, and the decision to promote a 
Corporation Bill for the extension of the tramways and for other 
purposes in the ensuing session of Parliament was confirmed. 

Batley.—From all accounts the application of the Batley 
Corporation for powers to construct electric tramways within the 
borough is likely to meet with strong opposition. veral of the 
local authorities in the district, including Liversedge, Dewsbury, 
and Heckmondwike, have already resolutions in favour of 
supporting the British Electric Traction Company in their opposi- 
tion to the Batley Corporation, and others are expected to do so. 


Blackpool.—The Corporation, ib seems, are adding to their 
etock of cars for working the promenade line. Ten cars were 
ordered some time back from the Midland Railway and Carriage 
Company, Limited, and one of these at least has already been 
delivered, judging from an article which appears in a local paper. 
It appears that the new cars mark a vast improvement over those 
hitherto employed on the line, their appointment being luxurious 
to a degree, the cars being also considerably larger than anything 
on the road, each having seating capacity for 93 pereons—49 out- 
side and 44 inside. he cars, moreover, are both lighted and 
heated electrically, everything being done to ensure the comfort 
of the passengers. The tramways manager, Mr. J. Lancaster, has 
personally supervised the construction of the cars. 


Halifax.—We learn from the Leeds Mercury that Messrs. 
W. C. Hebden, Edward Haley, and J. Asquith have withdrawn their 
demand for a pol of the ratepayers on the Halifax Corporation 
Bill. The gentlemen in question objected to the proposed incor- 
poration of Northowram, which the Bill seeks to bring about, but 
they admit that they withdraw their opposition ‘‘in the absence 
of a larger measure of public support.” Mr. Edgar Booth, how- 
ever, on behalf of the electrical engineers of the town, persiste in 
bis opposition to Clause 91 of the Bill, which would give the 
Corporation power to deal in electrical fittings. A poll, therefore, 
is still 555 would have been necessary in any case now, 
notice having n given of the poll, and the preparations duly 
made for it. It is estimated that the poll will cost the town £600. 


Burnley.—Included in the parliamentary Bills which have been 
deposited is the Burnley Corporation (Tramways, etc.) Bill, which 
seeks power for the Burnley, Nelson, Padibam, Brierfield, and 
Reedley-Hallows Corporations, Urban District Councils, and Parish 
Councils, to purchase the undertaking of the Burnley and District 
Tramways Company, and for all these bodies to construct certain 
additional lines agreed upon between them. The Burnley Cor- 
poration proposes to guarantee interest at the rate of 4 per cent. 
per annum on all money expended by the other local authorities 
on the tramways. The total cost is estimated ab £146 365. In 
consequence of the taking over of the tramways it is farther 
ay 05 to extend the electric lighting powers of the Corporation 
by including that part of Reedley- Hallows which lies to the east of 
the Leede and Liverpool Canal. 

Bath.—The minutes presented to the Town Council contain a 
reference to the decision of the Light Railway Commissioners upon 
Messrs. Davis, Hoskins, and other’s application, and also upon the 
application made by the authority under the Light Railways Act, 
and the statement that the authority had a right to appeal to the 
Board of Trade, also that the Board could direct another enquiry. 
With regard to a letter from the secretary of the British Electric 
Traction Company, asking for an appointment for Mr. Wharten 
to meet the committee, and letters from Mr. W. Webb, the clerk’s 
parliamentary agent, on the subject of the present position of the 
authority and suggesting an arrangement with a responsible 
company for the development of a satisfactory scheme upon the 
lines of the Corporation scheme, the Electric tion Committee 
recommended that the further consideration of the matter be 
adjourned, with a view to ascertaining what steps can be taken 
to secure an efficient system of light railways for Bath and the 
district. 

Runoern.—The Rural District Council have adopted the follow- 
ing minute: ‘‘The Parliamentary Committee asked for and the 
report of the company promised favourably considering the 
following pointea—‘tbat the company take power to uire 
lands compulsorily ; that the s over which the line is laid 
be not in any place less than 30ft. for carriageway, and that they 
be widened at all curves; that the company complete the works 
within three years or such extended time as may be allowed by 
the Board of Trade; that the councils through whose districte 
the line passes have a voice as to the construction of the cars to 
be used; that waiting-rooms be constructed in each parish council 
district ; that the various councils be allowed free use of the rails 
for their own trucks for the purpose of carrying of nightsoil, 
road material, etc., during the night time.’ It was aleo resolved 
that it be a recommendation to the Council that subject to the 
company carrying out the recommendations of the committee no 
opposition be offered to the scheme.“ 

A Valuablo Suggestion.—It is not very frequently that the 
London County Council can be held up as a shining example for 
others to follow, but the action suggested by the recommendation 
of the Highways Committee on Tuesday last is one which is well 
worthy of consideration by other tramway companies. It is no 
leas than a proposal to issue single tickets available during the 
day for the whole distance, and return or two-journey tickets, the 
latter to be available for a second onene in any direction, at any 
time, by any person, on any one of the Council’s cars. Thence it 
will be only a step to the practice which existe elsewhere, notably 
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in Sydney, New South Wales, where tramway tickets at reduced 
fares may be purchased in any number at various offices, 
stationers and other shops. Ib is held that the reductions in the 
fares are more than made up by the larger use which is made of 
the tickets. Often when passing a tram, one of a party who 
would otherwise have walked, is heard to say. Jump in, I have 
gob some tickets.” It seems so different to paying cash. 


Worcester.—A deputation representing the Light Railways 
Commission attended Worcester last week to enquire into a 
propoeal by the Worcester Tramways Company to provide light 
railways in the city and the outlying districte, the gauge to be 
3ft. 6in., and the motive power electricity. The order provides 
for the completion of the works within three years, and makes the 
company 5 responsible for the maintenance of that part 
of the road where the railway is laid, and the laying of wood blocks 
between the metals in front of public buildings. The Town Clerk 
Opposed the soheme on behalf of the Corporation, submitting that 
@o far as the city position of the lines was concerned the applica- 
tion should have been made under the Tramways Acb rather than 
the Light Railways Act which did not afford the same protection 
to frontagers. He urged that difficulties might arise as a con- 
sequence of the running both of trams and light railways, and that 
the city authorities desired to have a complete scheme either of 
tramways or light railways over the whole city. They had no 
desire to block any pro to improve travelling facilities in the 
city, but they objected to a scheme of thie piecemeal description. 
The Mayor (Alderman J. Millington) and Mr. A. A. Maund 
(chairman of the Streets Committee) supported the opposition to 
the scheme chiefly on the ground of its incompleteness. His Lord- 


ship suggested that rather than give a decision adverse to the 


promoters, an adjournment should be taken to allow the promoters 


and the Corporation to continue their negotiations with a view, if 


possible, to an amicable settlement. The enquiry was thereupon 
adjourned to allow the negotiations to be continued. The course 
which the Commissioners took in postponing their decision, for 
the Corporation and the tramway company to come to terms, led 
to an immediate conference. Nothing has been definitely decided, 
but it is understood that proposals have been submi whereby 


the company would agree to pay £5,000 down, avoid questions of 
the Corporation for ma: ive 
power at 2d. per unit for the first 200, 000 unite, 13d. for the next 
200,000 units. and IId. for any further supply. If these terms are 


wayleave, purchase electric current from 


accepted the Corporation will withdraw their opposition. 


Aberdeen.—The Tramways Committee of the Town Council 
have resolved to order four new electric cars for the Woodside 
The cost of these will be 
about £2,500, and two of the Mannofield cars will be electrically 
equipped for the Woodside route, ab a cost of £700. A report is 


route, owing to the increase of traffic. 


to be obtained from the burgh surveyor on the advisability of 
providing three additional crossings in King-street, one in Great 
estern-road, and one in Beechgrove-terrace. Ab a meeting of 
the committee on 19th inst. the letter from the officers com- 
manding the city volunteer battalions, protesting against the 
electric tramway to the beach bathing ales being taken across 
the Links instead of round the base of the Broad Hill, was under 
consideration. The feeling of the committee was that, while they 
would be very sorry if they did anything to interfere with the 
parade ground, they could not see their way to depart from 
the route as described in the Bill now lodged in Parlia- 
ment, Indeed, they considered it was too late to do so, but 
it was thought that on parade nights the cars might, as far 
as possible, be stopped at the end of Constitution-street in 
order to prevent any interference with the work of the volunteer-. 
The proposal to construct a light railway from Aberdeen to Skene 
and Echt ie, according to the Scotsman, beginning to assume a 
ractical shape. Last week the sub-committee of Aberdeen District 
mmittee entrusted with the matter had before them a report 
by Messrs. Walker and Duncan, C.E., and Mr. George Scott, road 
surveyor. The main line it is proposed should extend from the 
city boundary to the Free Church of Skene, and thence by a branch 
line to Waterton of Dunecht, and by a loop line to bhe vill 
of Echt, the total distance covered being 133 miles. On the 
railway, which is to be carried alongside the public road, it 
is proposed to have eight stations, and the rails will be 
of steel made to meet the Board of Trade requirements. 
To construct a railway with a standard gauge of Aft. S8tin., 
to correspond with that of the tramways the city, the 
engineers estimate would cost £39,000, inclading £12,000 for 
rolling stock and other outlays amounting to £1,000. To con- 
struct a railway with a 3ft. gauge, the cost, they estimate, would 
be £31,800, including £9,500 for rolling-stock and £1,000 for other 
outlays. These estimates do nob make any allowance for the 
purchase of land required, the extent of which micht be estimated 
at about 11 acres. The engineers, after careful consideration, 
and taking into account the district through which the railway is 
to pass, the probable passenger and goods traffic, width of road, 
nature ot curves, and cost of construction, recommended the 
adoption of a 3ft. gauge. The meeting resolved that, before 
going any further with the proposal, a conference with the Cor- 
poration should be arranged, with the object of soliciting the 
co-vperation of that body in the carrying out of the undertaking. 
It was also to ascertain what pecuniary assistance was 
likely to be received from proprietors and others interested in the 
districte to be benefited. 

Bolton.—The Bolton Journal publishes the opinions expressed 
with regard to the Corporation’s tramways undertaking by a 
gentleman who, wo are told, may be considered an expert in 
tram work. Asked as to his ideas on the subject of the unsatis- 
factory state of things prevailing in Bolton he said: Tho Çor- 


n policy has been all through a series of blunders. In the 

t place, it was a d mistake in commencing an undertaking 
involving some „000 or £400,000 of expenditure to think that 
the engineering supervision could be done for £150 a year, the 
extra sum given to Mr. Ellis to superintend the tramways under- 
taking. Such a job ought to have employed three or four engineers, 
at least, each with a good salary, and all competent the work. 
Thenagain. over these should have been p a man of undoubted 
ability, the very beat man they vould get, ata salary of at least 
£1,000 a year whilst the work was in progress and until ib got 
thoroughly going. That was blunder No.1. The next mistake 
is the track itself. It was all very well for tram horses, but an 
electrical system is very different. The track bas been down 
some 20 years, and consequently nearly worn out with horses 
and cars alone. What is the consequence)? The grooves 
in the old rails are nob deep enough, and the cars are running 
on the flange of the wheel of on the flab Ib is no 
good trying to adapt the wheels of the cara to the present track. 
If the committee are thinking of doing any such thing, they are 
only blinding themselves to consequences. The remedy is to take 
the matter in hand firmly, and lay down a complete new track on 
the whole of the old routes. To do this I should advise that the 
whole of the centre of the town should be, sa to speak, shut down 
to electric car traffic. The present cars I should utilise on the 
three new routes, Tonge Moor, Great Lever, and Breightmet, 
where the tracks are suitable, and also on the euteide reutes. 
That is to say, for instance, a car might be run from the junction 
of St. George’s-road and Marsden-road to the extremity of the 
Chorley New-road and Chorley Old-road routes. Both of these 
are on the straight, there are no curves. Daubhill and Dean 
traffic might be worked from Great Moor-street. Then the work 
of relaying the whole of the rails in the centre of the town should 
be put into the hands of a contractor with plenty of men, so that 
the work might be effected expeditiously and well. As the 
centre of the town was completed the other routes should 
be stopped in turn and dealt with in the same manner. As 
at present the cars are simply being banged to pieces by a 
bad track. Then, again, t car is not suitable. I am 
decidedly in favour of bogie care, which would have run 
lovely; you can scarcely feel the motion. The best thing under 
present circumstances is to go on with what cars we have and 
arrange for bogie cars for the remainder. If the committee have 
made an error, why not admit it at once and rectify it as far as 
possible. I consider the suggestion of Counciller Smith as to a 
coneulting engineer a very good one, but the man should be one 
in high reputation. Tho of the matter is the committee have 
attempted too much at a time. What they should have done was 
te have opened a route or two at once, and got them working 
before attempting the other routes. Just fancy the Chorley New- 
road route being opened for traffic when the car had only been over 
it once. As one route was completed and 5 
others might have been commenced. But what 
The whole of the 10 routes have been opened at once with a 
deficiency of engineers, the eonsequence being that mistakes which 
are inevitable at first, and to be looked for, have ocourred simal- 
taneously, and something like a panic has been caused. T 
overh equipment has on the whole worked satisfactorily, 
there have been fewer stoppagee on this acoount than us 
What is the matter is the track, which will have to be relaid, bogie 
cars obtained, and the sooner that is done the better.” 


LIGHTING AND GENERAL. 


Ipswich.—A return is to be made of the cost of lighting the 
workhouse by electricity. 

Newington.—The Vestry’s consumers’ account for the Christmas — 
quarter will total up to about £1,100. 

Medomsley.—The Parish Council will discuss the electric 
lighting question at their March meeting. 

Derby.— The electricity department of the Corporation announce 
that they are prepared to let motors on hire. 

Wailsall.—The Council have passed a resolution in favour of 
increased telephone trunk facilities to London. 

London Electric Supply Co.—Sir William H. Preece, F.R.S., 
has been elected a director of this corporation, 

Abercarn.— The District Council have decided to oppoee the 
South Wales Electrical Power Company’s Bill. | 

Belfast.—Two electric arc lamps are to be erected opposite the 
entrance to the Corporation electric light station. 

Dufitowz.—The Police Commissioners have appointed a com» 
mittee to consider the proposed electric lighting 

Chichester.—The City Council have decided to postpone their 
electric light scheme for six months, as the present time is a bad 
one for raising money. 

Portsmouth.—The Finance Committee recommend the Town 
Council to make arrangements with the National Telephone Com- 
pany for a cheaper service. 

Oban.—An unexpected hitch has occurred with regard to the 
Town Council’s electric lighting scheme, as the Board of Trade . 
have declined to issue a license. 

Waterico and City Raliway Co.—The directors recommend 
a dividend on the ordinary stock ab the rate of 3 per cent. per 
annum for the half-year ended 3let ult. 

eee tg ahaa iti ate . their resolution A 
promote a powers supply electrical energy, etc. Q 
memorial has been lodged against the Bill, 
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Wailker.—Licutenant-Colonel A. C. Smith, R E., held an 
enquiry on Wednesday into the Council’s application to borrow 
£28 356 for electric lighting and dust destructor. 

Banbury —The Town Council. have decided to consent to the 
application of the Electrical: Power Distribution Company, 
Limited, for an electric lighting provisional order. 

Henley’s ph Works.—We are informed that Sir Henry 
M. Stanley, G. C. B., M.P., has accepted a seat on the Board of 
W. T. Henley's Telegraph Works Company, Limited. 

Llandudne.—Mr. Morton, the electrical engineer, proposes to 
place sectional disconnecting boxes in the different lengths of 
cable, so as to minimise the area of any possible breakdown. 

Plamstead.—Mr. J. B. Mitchell, chief electrical engineer to the 
Southend . has been appointed electrical engineer to 
the Vestry. ere were 27 applications for the appointment. 

Basingsteke,—The Town Council have now definitely resolved 
to apply for a provisional order authorising them to supply 
3 for all public and private purposes throughout the 

rough. 

Reotherhithe.—The Vestry have informed the London Electric 
Supply 5 Limited, ~~ aulos a quality of the supply 
was improv © Vestry would sue them for penalties pro- 
vided in the Act. j 

Dunblane.—At a recent meeting of ratepayers a resolution 
wae carried objecting to the scheme of the Urban Electric Supply 
Company, Limited, for a provisional order to supply Dunblane 
with electric light. 

Bridgwater.—Mr. Trentham estimates the cost of the pro- 
posed lighting scheme. at £14,248. A town’s meeting is to be 
ealled to see whether the ratepayers are for or against the adoption 
of the electric light. 

“English Illustrated Magastne.”—The January number is 
quite up to the usual excellent standard, both in illustrated and 
rinted matter. A number of military articles are sandwiched 
tween some good short stories. 

Yerk.—Wo learn that although the station has not yet com- 
menced supply, rather more than 6 000 8-c.p. lamps have been 
applied for, which load is purely for lighting, and further exten- 
sion of mains are being contemplated. 

Fireproof Electric Switchboard Co,—This Company has been 
registered with a capital of £1,000 in £1 shares, the object being 
to carry on the business of manufacturing electricians and manu- 
facburers of fireproof switches and switch ds. 

South Wales Electrical Power Distribution Co.—This Com- 
pany has been registered with a capital of £30,000 in £10 shares, 
the object being to produce, store. sapply, and sell electrical 
energy and power and electricity of all kinds for public and private 
lighting, ete. 

‘St, James and Pall Mall Electric Light 00. The directors 
recommend a dividend for the half-year ended 31st ult. of 78. 6d., 
together with a bonus of 2s. per share on the ordinary shares, 
making, with the interim, a dividend of 123 per cent. and a bonus 
of 2 per cent. for 1899. 

Birmingham. — The Workhouse Committee have obtained 
autherity to employ an engineer with a view to the reconstruction 
of their gas apparatus. It has been suggested that the possibility 
of substituting electric lighting should be taken into account in 
drawing up the report. 

Tynemeuth.—The following charges have been fixed for supply 
of electricity within the borough: 7d. per unit for the first 100 
hours per quarter, and 2d. per unit for further supply, for light- 
ing; and 24d. per unib for the first 300 hours per quarter, and Id. 
for additional demand, for power. 

Dewsbury.—There seems to be some dissatisfaction amongst 
the 1 of the town in connection with the Town Council’s 
recent decision to reduce the price of electric light to the Pioneer's 
Industrial Society, preferential treatment being alleged. A deputa- 
0 has been appointed to wait upon the Council and discuss the 
matter. 

Barking.—The resident engineer’s report states that since the 
last meeting of the Urban District Council applications had been 
made for 276 8-c.p. lights; 18 connections were made between 
Dec. 13 and 20, which represented 448 8-c.p. lights. The con- 
sumers who have no meters and have not paid for current supplied 
are to be cut off. 

Seaham Harbour.—The County of Durham Electrical Power 
Distribution Company have applied for a provisional order for the 
district, but the Council have decided to appoint Mr. F. J. 
Warden-Stevens to advise whether they should carry out the 
work ; if nob, on what conditions they should approve of the 
company’s application. 

War tion.—President McKinley, in sending to the 
United States Senate papers bearing on the claim of the Cuba 
Submarine Telegraph Company for £8,174 damages, arising out of 
the war between the United States and Spain, recommends, 
according to the Daily Mail, the payment of the sum claimed as 
an act of comity and equity. 

Halifax.—The Bill which the Corporation are promoting in 
Parliament provides, amongst other things, for the supply of elec- 
tricity for traction pu „the making of by-laws for securing 
the safety of the inhabitante, and the prevention of fires, the 
supply of electric fittings, etc., and giving discounts on electric 
lighting and power accounts, 

Rowley Regis.—The whole Council has been appointed a oom- 
mittee to consider and take such action as may be deemed 
advisable for enabling the Council to obtein powers for providing 


provide distributing mains. 
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electric lighting for the district, and re 
to the Council accordingly. The qu 
be considered at the same time. , 
ton.—The Town Council have confirmed the recommenda- 
tion of the Electric Lighting Committee to charge the estimated 
cosb (£2,000) of overhauling and testing electricity mains and 
making new and improved bouse service joints previous to wood 
paving being laid to the reserve fund, as also the cost of the 
change over of voltage, estimated at about £1,500. 
Overhead Ratlway Co.—The directors recommend 
a dividend ab the rate of 5 per cent. per annum on the preference 
shares and 5 per cent. per annum on the ordinary shares, against 
4 per cent. per annum on the ordinary shares last year. The 
accounts for the past half-year show an available balance of 
£18,841. The balance ied forward is £4,591, against £4 586. 


Sevencaks —The majority of the ratepayers are said to be 
diseatiefied with the action taken by the Urban District Council 
with regard to the application by the Electrical Power Distribu- 
tion Company, Limited, for a provisional order to light the town 
with electricity. The gen feeling is that the Council ought 
not to incur the expense of opposing the application unless they 
will undertake the electric lighting themselves. 

Appeintments Vacant.—The Electricity Committee of the 
Southport Corporation invite applications for the t of elec- 
trician-in-charge ab their electricity works.—Applications are 
invited for the position of sia arive for the city of York.—An 
engineering master is required for a public school. Particulars of 
the above appointments, and also of vacancies for a shift engineer, 
wireman, etc., appear in our advertisement columns. 


General Tramways Construction Syndicate.—This syndicate 
has been registered with a capital of £200,000 in £1 shares, the 
object being to enter into any contract for the construction of rail 
and tram roads, the subject of the concessions bearing date Dec. 22, 
1898, and July, 1899, granted by the Federal Aesembly of the 
Swiss Government Republic to Francois Forestier, for the con- 
struction of rail and tram roads in the canton of Geneva, etc. 


Institution of Engineers and Shipbuilders in Sootland. — Ab 
the fourth genes! meeting of the forty-third session of the 
Institution of Engineers and Shipbuilders in Scotland on Wednes- 
day, Mr. Robert Caird in the chair, pa were read by Mr. W. A. 
Chamen on The Electric Wiring of Buildings,” and by Prof. 
Jamieson on The Action of Electric Tramway Carrents upon the 
Working of Submarine Telegraph Cables and other Circuits.” 


British Co Air Tramways Co.—This Company has 
been registered with a capital of £75,000 in £1 shares, the object 
being to adopt and carry into effect an agreement expressed 
between the Electric and General Contract Corporation, Limited, 
and to purchase or otherwise acquire, or turn to account, any 
interests in any patente, ctc., in relation to mechanical traction, 
and the production, distribution, and use of compreseed air and 
electricity, etc. 

Dundee.—At their next meeting the Council will be recom- 
mended to extend the present electric lighting system and to 

The cost of the necessary plant for 


nding 


recomme 
on of dust destractors will 


the proposed area is estimated at £16,000. To provide the 
requisite additional generating plant at the station will necessi- 
tate an expenditure as follows: condensing plant, £3,500; feed 
and exhaust piping, £2,000; feed pumps, etc., £1,000; and 
conduits for cables in Perth-road, £175—a total of £22,675. 


Dynamo Brushes.—Messrs. Polland and Co., 5. St Nicholas- 
buildings, Newcastle-on-Tyne, have issued a new list of arc light 
carbons and dynamo brushes. Special attention is drawn to the 
‘*Vulcanus type of dynamo brushes, which are made of well- 
ground pure copper and carbon, thus uniting the advantages both 
of copper and carbon brushes. These copper - carbon brushes, we 
are informed, work perfectly sparklees, the carbon acting as lubri- 
cator, thus reducing the wear and tear of the commutator as well 
as of the brushes to a minimum. 

Stock Exchange. — Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant a quotation to: Aron Electricity Meter, Limited— 125,000 
vendors’ ordinary shares of £1 each, fully paid, Nos. 1 to 125,000 ; 
Chelsea Electricity Supply Company- -further issue of £50 000 
44 per cent. debenture stock; National Telephone Company— 
further issue of £670,529 34 per cent. debenture stock. The com- 
mittee has further been asked to allow the following securities to 
be quoted in the official list: Commercial Cable Company—further 
issue of £230 255 sterling 4 per cent. 500 year debenture stock ; 
Buenos Ayres and Belgrano Electric Tramways Cempany—further 
issue of £54,415 5 per cent. debenture stock. 

Universal Electrical Directory (J. A. Berly’s).—The 1900 issue 
comprises the names and addregses of the members of the electrical 
and kindred industries throughout the world. The amount of 
work entailed in ite compilation has again considerably increased, 
and the alphabetical section now comprises a total of 26,397 distinct 
names, approximately 933 names of individuals and firms more 
than were contained in the book for 1899. For simplicity and 
facility of reference it is divided into four groups—namely, 
Rritish, Continental, American, and Colonial, which are again 
sub-divided into alphabetical and classified sections ; in the case 
of the British a geographical section is given, making in all 
nine sub-divisions. In addition to the new names incorporated 
in the present issue, much financial information is given, the 
telegraphic addresses and local telephone numbers are given, and 
the added to the work are 27 in number as compared with 
sag 2. 1899, making in all about 1, 200 pages entirely of directory 
Mader 


THE ELECTRICAL ENGINEER, JANUARY 26, 1900. 


Luten.—Upon a formal report being presented in reference to 
the contracte and bonds with the firms whose tenders had been 
accepted in connection with the electric lighting, ib was eaid 
that the plans and specification of the building would soon be 
ready. . 

.—Ab the meeting of the Vestry on Wednesday a 
report was received from the Electric Lighting Committee recom- 
meading the acceptance of the tender of Messrs. hes and 
Stirling, of Clock House, Arundel-street, Strand, W.C., at the 
sum of £24,495, for erection of a refuse destructor. A deed of 
mortger® for the £30,000 loan from the London County Council 
was. . 


Alfreten.— The ballot recently taken on the advisability of 
superseding gas with the electric light resulted as follows: 751 
papers were distributed, and those in favour of electricity voted 
up to the number of 181, while 106 voted, but did not promise to 
uee ib; 56 voted against it; 28 signed, bub did not answer the 
questions; and 380 papers were returned blank. The Council at 
tig 3 meeting decided to light the town with electric 
b. 


Strike.—The men of the engineering department of the National 
Telephene Company in Liverpool, l about 100, have 
come out on strike. The grievance seems to be that whereas 
fermerly the men were allowed to stand by on web days till the 
weather cleared without loss of pay, they are now liable to be 
sent home after waiting some time when it is wet their pay being 
deducted. The company complain that they have had no oppor- 
tunity of remedying the grievance. 

Assignment.—At a meeting of the creditors of Messrs. Mitchell 
and Schofield, electric lighting engineers, Brockholes, on the 22ad 
inst., at the office of Mesers. Armitage, Sykes, and Hinchcliffe, 
solicitors, Huddersfield, the debtors’ liabilities were shown to de 
£696. 148. 10d., and the assets about £440. It was resolved that 
the debtors should execute a dced of assignment to Mr. T. H. B. 
Tate, accountant, Huddersfield, as trustee, and three creditors 
were appointed a committee of inspection. 

Charing Cross and Strand Supply Co.—The Company’s new 
Bill proposes the provision of a separate generating station for the 
purposes of the tion’s undertaking in West Ham, which 
will be connected with the Company's existin 

ishes of St. Giles and St. Martin - in- the- Fields. 

taking this opportunity to obtain 

bulk to any local authority desiring a supply in bulk and having 
themselves powers of distributive supply. 

Walker.—The Walker and Wallsend Union Gas Company in 
their Bill for extension of powers to supply electricity within the 
borough of Jarrow and the urban district of Hebburn, propose to 


raise ,000 additional ordinary capital and £62 500 of further 
Gebenture stock. Power is alse sought by the company to enter 
rporation of 


into agreements to supply electricity in bulk to the 
Jarrow, the Hebburn Urban District Council, and the Newcastle- 
upon-Tyne Electric Supply Company, Limited. 

Church Lighting. —Sb. Chad’s Church, Shrewsbury, was lighted 
with electricity for the first time inst Sunday evening, was 
voted on all sides to be a great success. Massive wrought-iron 
electroliers are used. There are altogether close upon 200 lights 
fixed in the church, vestries, etc. The contractors for the installa- 
tion were Messrs. E. M. Evans and Co., of Manchester and 
Shrewsbury, who carried out the work to the specification and 
under the supervision of Mr C. M. Johnston, M. I. E. E., borough 
electrical engineer. 

Amalgamation.— We are informed that arrangements have been 
completed for the 3 of the business of the Trusty 
Engine Worke, Limited, Cheltenham, with that of the Shillingford 
Worke Company, Limited, Wallingford, Berks. The title of the 
combined firms will be the Shillingford Engineering Company, 
Limited, Trusty 8 Works, Cheltenham. The new company 
will discharge all liabilities of the ooh ag we companies. 
Mr. W. T. Gould and Mr. A. G. Halstead, the former managing 
directors, will act as joint managing directors of the new enterprise. 

Hampstead.—At the last Vestry meeting the Li od Com- 
mittee reported that the 5 ab the station during the past 
year was on Saturday, Deo. 23, and amounted to 1,198 kw., against 
917 kw., 632 kw., and 422 kw. in the years 1898, 1897, and 1896 
respectively ; that the total output of units generated during the 
12 months ended Dec. 31, 1899, was 1,545,018, against 1,083,667 
for the year 1898, or an increase (approximately) of 50 per cent. ; 
and that the total number of lamps connected on Dec. 31 was 
equivalent to 100,441 8 c.p., against 78,091 on the corresponding 
date in 1898, being an increase of 28 per cent. 

Rugby.— Recently the Urban District Council sent oub a circular 
inviting likely consumers of the electric light to make the necessary 
application, but few replies had been received. Many perie are 
said to be prevented from taking a favourable view of matter 
because the circular fixed the cost per unit above the average, 
while the cost of connection at £2, 10s. per lamp is universally con- 
sidered to be prohibitive. There is considerable justification in 
the attitude taken by the prospective customers, as the charge of 
50s. per single lamp, without reduction for numbers, is an exceed- 
ingly high one. About one half of that estimate ought to meet 

case. 
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debenture stock, a further sum of £90,000. Ib is proposed to erect 
two generating stations, one ab Edmonton and the other at Herb- 
ford. The promoters named in this Bill are the same as those 
mentioned in the County of Durham Electric Power Supply Bill. 


St. Marylebone.—At yesterday's meeting of the Vestry the fol- 
lowing resolutions were proposed : a) That, in the opinion ef this 
Vestry, it is desirable that imm steps should be taken to 
improve the imperfect lighting of the a streets by electric arc 
lampe, and that it be referred to the Parliamentary Cemmittee to 
consider the possibility of effecting an arrangement with the Metro- 
politan Electric Supply Company for the wholesale supply of 
electricity to the Vestry for such purpose; (2) That the Vestry 
instruct the Parliamentary Committee to take the necessary steps 
to bring about an immediate reduction of the exorbitant prices 
charged by the Metropolitan Electric Supply Company for current 
in the parish.” 

Carmarthen —The British Insulated Wire Company have 
informed the Town Council, in reply to an enquiry, that they 
were quite prepared to take up and carry through electric lighting 
and traction schemes for the town, but they were anxious to make 
sure that they would be of a profitable character, and they could 
hardly feel sure that this would be so on the ee Hes which hed 
been supplied. The matter, however, should be discussed by the 
company. Ab the last meeting of the Council a hope was expressed 
thad when a resolution in favour of electric lighting is brought 
forward in March every member of the Council woald support the 
same up to the hilt, as the gas company had not met the Council 
as they desired. i 

Telegraphists fer the Cape.—On Saturday evening the third 
contingent of the 24th Middlesex (Post Office) Rifle Volunteers, 
belonging to the Telegraph Reserve of the Royal Engineers, 
together with a draft of Regular Reservists of the same battalioe, 
embarked at the Royal Albert Docks on the transport St. 
Andrew ” for South Africa. The detachment numbered 60, and 
brings the total representation of the 24th Middlesex with the 
South African force to 480 men. The commanding officer əf 
the 24th Middlesex has been authorised by the Secretary for War 
do increase the strength, by an addition of 50 men, of the company 
of his regiment which supplies the First-class Army Reserves 
to the let Telegraph Battalion Royal Engineers. Daily Chronicle, 


- Rawtenstall.—Ab the monthly meeting of the Town Council 
the minutes of the Electric Light and Tramways Committee were 
confirmed. It was thereby resolved that the Mayor (Alderman 
Trickett) be the chalrman and Alderman Schofield the vice-chair- 
man of the committees for the current year. A deputation from 
Accrington, incleding Mr. J. V. Kitchener (director and repre- 
sentative of the Brittsh Electric Traction Company, Limited), 
which recently conferred with the committee us to the question of 
converting the Accrington steam tramways to the electric system 
was also referred to in the minutes. Fresh arrangements have 
been made for the telephone at Clarke Holme. The Co tion 
will take the house in which the telephone is at present fixed and 
the house behind it for a term of 10 years. 


Lancashire.—On Tuesday a very 
was held of representatives of munici 
shire affected by the Lancashire Electric Power Bill, 1900. A 
resolution was protesting against the Bill named as contra- 
vening the principle for which municipal corporations had in 
years successfully contended, and which had been established by 
the Tramways Act, 1870, and the Electric Lighting Acts of 1882 
and 1888, and expressing a determination to take united action 
in opposition to the Bill. The resolution was carried unanimously. 
A copy of the reaolution is to be forwarded to the Prime Minister, 
Mr. Balfour, the President and Secretary of the Board of Trade, 
and to all Lancashire Members of Parliament, and an execative 
committee was appointed to act in opposition to the Lancashire 
Bill, and also the similar Bills affecting other parte of the United 
Kingdom now before Parliament. 

Gas and Allied Trades Exhibition. — Mr. Ritchie has succeeded 
in bringing together ab the Aquarium a remarkably beautifal 
collection of apparatus and lamps coming under the above 
category. The rooms are brilliantly resplendent with blazing 
light, and, unfortunately, also with ditto heat. Amongst the 
working machinery we noticed a 12-h.p. high- (electric light) 
Otto gas-engine, of Messrs. Crossley Bros., and an eight effective 
horse-power ordinary Stockport, exhibited by Mesers. Billie, 
Hobson, and Co. Messrs. Thorpe and Salter exhibit their Ruby 
gas-engine, which only weighs cwt. and can be attached to an 
gas burner. Id uses only five cubic feet of gas hoar, at whi 
consumption it is ble of pamping 700 gallons of water. and 
it is largely in use in driving small dynamos (I h. p) and in labora- 
tories, and also in domestic use for the driving of knife-cleaning 
machines, punkahe, etc. This machine is extremely easy to adjust 
and to oil, the parte requiring the latter being easy to get at. 


Deptford.— Ab a recent meeting of users ef electric light in New 
Crose and Deptford, Mr. J. 8. Redmayne, secretary to the Gold- 
smiths’ Iastitute, said that he had called the meeting ab the 
request of several of the chief consumers of the electric light in 
the district. Teste had been taken in the institute, whioh showed 
that the voltage fluctuated from 100 to 75. He believed the Board 
of Trade made a stipulation that companies must nob give less 
than four below 100 volte—anything below 96 was bad eat. A 
hg erie was pr urging on the Greenwich grt bg TOR 

e desirability of taking . againsd the London 
Electric Supply Corporation for the statutory penalties for 
default of eapely, and ib was also resolved that all consumers 
who have 8 from default be recommended to deduct not 
less than 25 per cent. from their quarter’s bills, and to inform the 


ely attended conference 
corporations of Lanca- 
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company of the reason. A committee was formed to carry on the 
agitation for better light and take such steps as may be possible 
for the defence of the consumers. 

Croydon.—The Board of Trade have given their formal consent 
to an extra high-pressure electricity supply being given to certain 
transforming stations. Application is to be made for a loan of 
£50 550 for extensions as follows: Direct - current plant for 
tramways—Extension to engine-room, boiler-house, and pump- 
room, £5,000; foundations, £1,595; engines and generators, 
E12 430; switchboard, £920; pump-room, centrifugal pamp and 
engine, etc., £1,150; boilers, £4,280; economieer, 2640 ; cooling 
tower, £980; hot-well, sundry connections, £50; coal track and 
weighbridge, £75; oil filter, £60; condenser and feed-water 
heater, 20,000lb. capacity, £1,000; traveller, raile, extensions, 
£620 ; extrasand contingencies, £1,000—total, £29,800. Alternating- 
current mains—New feeders to West Croydon, Mint-walk, and 
Crown-hill, £2,700; new transformers and switch r. £1,250— 
total, £3,950. Alternating-current plant—One triple-expansion 
500-kw. alternator and engine, £4,800 ; steam and exhaust pipes, 
etc., E800; pumps and condenser plant, £1,200; for house service 
and traneformers, £10,000. Total, £50,450. 

Northallerton.— Last week a meeting of the Northallerton 
Electric Light and Power Company was held to consider a pro- 
posal to increase the capital of the oompany to £10,000 by the 
creation of 8,000 shares of £1 each. From a memorandum pre- 
pore by the secre it appeared that the works were opened in 

eptember last, and the company had already secured the lighting 
of 34 houses, while there were several consumers waiting to be 
connected. In addition the company has supplied and fixed two 
motors. The com pany last month tendered for the lighting of the 
town, and the tender was accepted. This contract alone should 
yield the company a substantial revenue. It is considered that 
the company has a good prospect of making a substantial profit. 
The directors do nob propose to issue the whole of the £8,000 
capital at once, but only sufficient to pay for further necessary 
plant, and to hold the balance in reserve in case of further exten- 
sion of tho premises. On the motion of Major Chauncy, seconded 
by Mr. Baigent, id was unanimously resolved that the capital of 
the company be increased to £10,000 by the creation of 8,000 
shares of EI each Another meeting of shareholders is to be held 
on Feb. I to confirm the above resolution. 


' Huddersfield.—A deputation of the Huddersfield Tradesmen's 
Association has waited upon the chairman of the Corporation 
Electric Lighting Committee in reference to the proposed 
telephone exchange, which is to include the whole of the borough 
of Huddersfield, and the townships of Brighouse, part of Elland, 
Kirkbeaton, Farnley Tyas, Skelmanthorpe, Honley, Holmfirth, 
Meltham, Milnsbridge, Golcar, Slaithwaite, Maraden, and parts 
of Mirfield and Ravensthorpe. The majority of the members of 
the association strongly favour the Corporation echeme of estab- 
lishing an exchange independent of that worked by the National 
Telephone Company. The great majority of the tradesmen’s calls 
were of a local nature, and they therefore desired the Corporation 
to proceed with their echeme. After discussion it was decided 
that the exact requirements of the Tradesmen’s Association should 
be drawn up and submitted to the Town Council. The County 
Borough Council have confirmed the decision of the Electricity 
Committee to oppose the following Bills: Midland Electric Power 
Distribution and Lighting, the County and City of Dablin Electric 
Lighting, the Tyneside Electric Power, South Wales Electric 
Power Distribution Company, and the Lancashire Electric Power 
Bills, 


Worcester.—Last week Mr. W. O. E. Meade-King held an 
enquiry on behalf of the Local Government Board into the appli- 
cation of the Corporation for sanction to borrow £4,000 for the 
purposes of their electric light undertaking. Among those present 
wero the mayor (Alderman Millington), the chairman of the Eleo- 
tricity Committee (Mr. A. H. Parker), the town clerk (Mr. 
Southall), the electrical engineer (Mr. Hoadley), and Mr. Cardin 
(electricity department). Mr. Southall stated that the population 
of Worcester at the last census was 42.980, and was now estimated 
at 45,000. The ratable value was £179,265, while the balance of 
outstanding loans under the Public Health Act and the Electricity 
Act was £125,030. The application was for a loan of £4,000, to be 
repaid in 30 years, for extensions of mains already laid, for mains 

ropoeed to be laid, and for meters and indicators, to meet the 
demand for light in streete in which there were no mains. Mr. 
Hoadley said the preeent plant was capable of supplying 26,000 
8-c.p. lamps. About 30,000, or the equivalent, were connected 
with the mains, but the greatest demand ab any one time repre- 
sented 12,000 8-c.p. lamps. About 2,000 of the total connected 
wero represented by motors, over the most important of which the 
Corporation had control motors for pumping ab the waterworks— 
and these were never at work in the evening. There was no 

opposition, and the inspector afterwards visited the works. 
London County Council.—The Highways Committee’s report, 
adopted ab Tuesday Ae meeting, stated that they had considered a 
` notice from the Charing Cross and Strand Electricity Supply 
Corporation under the City of London Order, 1899, of their 
intention to lay mains from the corner of William-street, 
along the Victoria-embankment, as far as Temple- avenue; and 
along William-street, John Carpenter · street (each side), Carmelite- 
street (each side), and Temple-avenue (each side). Under the 
order the Council had power only as ards the work affecting 
the Victoria-embankment, in respect of which it was the road 
authority. They recommended: That the sanction of the 
Council be given to the portion of the works referred to in the notice 
registered No. 1,691) dated Jan. 3, 1900, of the Charing Cross and 
. Electricity Supply Corporation under the City of London 


Order, 1899, which is within the Council's jurisdiction, such sanction 
being, however, subject to the following conditions: that the com- 
pany do give two days’ notice to the Council’s chief engineer before 
commencing the worke ; that the mains be Jaid under the foot- 
ways wherever it is found practicable to do so, and be placed at 
least 12in. below the underside of the paving; that no street 
boxes be constructed until full details shall have been submitted 
to and approved by him ; that the concrete floors of the street 
boxes be Qin. thick, and the York stone ab the top 4in. thick; that 
the longitudinal girders (if used) in the boxes be laid on 3in. stone 
rep ee the full thickness of the brickwork, which shall be gin. 
thick ; and that adequate means be taken to prevent the accumu- 
lation of gas in the boxes and conduite; and that the work be 
carried out in all respecte to the satisfaction of the proper officers 
of the Council.” 

Gevaa.—The municipal works in Govan for the supply of elec. 
tricity have now been completed, and the regular supply of 
current to consumers was formally inaugurated on Saturday last. 
The ceremony, which, says the Glasgow Herald, was very largely 
attended, took place at five o’clock. Mrs. Wightman, wife of the 
convener of the Electricity Committee, turned on the current in 
the lamp at the eastern corner of Albert-street and Govan-road, 
and the new illuminant succeeded the old amidst cheers. The 
installation, which, like that of Glasgow, is on the three-wire con- 
tinuous-currenb 250-volt system, is naturally a modest one, for 
although the field seems a promising one, the Commissioners have 

eemed it wiso to p cautiously. In making it, however, 
they have left abundant room for expansion, as with very slight 
structural alteration the capacity of the works, which is for 
10,000 8-c.p. lamps, may be greatly increased to meet applications 
for more power. The supply station in Helen-street is a brick 
building, containing boiler-room, engine room, accumalator- 
room, and offices. The frontage, however, is of stone, and 
the end, to facilitate the enlargement of the station at some 
fature time, is of corrugated iron. There are two boilers of the 
water-tube type, by Messrs. Babcock and Wilcox, and two engines, 
each of 150 b. p., by Mesers. Bellise, of Birmingham. Tte electrical 
machinery in by the British Thomson-Houston Company, the 
accumulators by the Tudor Company, and the switch and 
connections by the Edison-Swan Com ny. The cables, of which 
there are about 28 miles, are the Callen er Company’s, but they 
have been laid by the burgh's own employés, under the super- 
vision of Mr. Arnot, M. I. E. E., bo has directed the whole under- 
1 from its beginning. The distributing cable runs the full 
length of Govan-road and Paisley-road West, and feeding cables 
connect with it ab three diffarent pointe, In all there are 85 arc 
lamps in the two thoroughfares, which formerly were lighted by 
296 gas lamps. The arc lamps are Messrs. Crompton’s, and the 
ts are somewhat similar in design to thoee in use in the ciby. 
© cost of the installation is expected to be about £26,000— 
something like £8.000 more than was originally estimated. After 
the ceremony the Commissioners and their guests dined in the 
burgh hall. Provost Kirkwood presided, and Bailie Wightman, 
convener of the Electricity Committee, was croupier. 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN TELEGRAPH. 


The directors in their report for the six months ended Sept. 30, 
1899, state that the revenue for the period amounted to £474,950. 
88. 2d., from which are deducted £121,630. 38. 8d. for the ordinary 
expenses and £33,096. 17s. for expenditure relating to repairs and 
renewals of cables, etc., during the half-year. After providin 
£6,117. 18s. 5d. for depreciation of spare cable and £7,215. 2s. 2d. 
for income tax, there remains a balance of £306,890 6s. lld., to 
which is added £3,536. 0s. 9d. brought from the preceding half- 
year, making a total available balance of £310,426. 76. 8d. From 
thie balance there has been paid interest on debentures and deben- 
ture stock, £29,133 168. 4d.; dividenda on preference stock, 
£30,632 8s. ; two interim dividends of 14 per cent. each on the 
ordinary stock, £100, 000—total, £159,766. 4s. 4d. After carrying 
£10,000 to the reserve fund for maintenance ships, £5,000 to 
the reserve fund in connection with the removal of head 
offices, £2,000 to insurance of goods in transit fund, and 
£100,000 to the general reserve fund, there remains a balance 
of £33 660. 33, 4d., which is carried forward to the next account. 
The revenue includes £24,054. 18s. 5d. dividends for the half-year 
upon the Company's shares in other telegraph companies. In July 
last the directors offered to the holders of the 5 per cent. deben- 
tures, repayable at par on Aug. I, 1899, the option of exchangin 
the debentures for a like amount of 31 per cent. of the Company's 
preference stock. The total amount of the debentures outstanding 
was £89,600, of which £32,900 was exchanged into 34 per cent. 
preference stock, and the balance paid off ab par in accordance 
with the terms of the issue. With the view of providing additional 
security tosubmarine telegraph communication between this country 
and South Africa, landing rights at Cape Town have been obtained 
from the Government of the Cape of Good Hope for a third cable 
between this countryand South Africa. The first section, from Cape 
Town to St. Helena, was completed on Nov. 26 last, a further section 
being laid from that island to the Island of Ascension on Dec. 16. The 
continuing cable to be laid thence to St. Vincent is now being manu- 
factured, and it is expected the expedition will leave the Thames 
the end of this month. Reference was made ab the last general 
meeting to propor new cables bebween South Africa and 
Australia, and a proposal has been submitted by the Eastern 
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Extension, Australasia, and China Telegraph Company, in con- 
junction with this Company, for carrying out this important 
extension. By tho terms of the proposed ment the tariff is 
to be reduced at once between Great Britain and Australia to 4s. 
per word, to be followed by further reductions on a sliding scale 
to 2s, 6d. per word, according to the prore of revenue from this 
trafic. The companies have made this offer conditional on the 
Eastern Extension Company being granted thesame rights in dealing 
direct with the public in Australia as is enjoyed in this and other 
countries. In accordance with the terms of the trust deeds the first 

uinquennial examination of the staff pension and superannaation 
unde has recently been made, with the result that the funds are 
reported by the actuary to be in a satisfactory condition ; they do 
not, however, admit of the retiring age being reduced from 60 to 
55 years, which experience proves would be most desirable. The 
actuary advises that in order to bring about this change the con- 
tributions by the staff and the Company to the pension fund would 
have to be increased from 24 per cent. to 4 per cent. respectively. 


Id is believed that the staff will readily agree to assume this 


additional liability, and a resolution will be subt'itted to the 
meeting authorising the directors to increase the Company's con- 
tribution from lst inst. to 4 per cent. and provide a sum sufficient 
to enable the trustees to pay tho pensions which have already been 
purchased to Dec. 31, 1899, at the age of 55 instead of 60 years. The 
shareholders will also be recommended to approve of an alteration 
in the superannuation trust deed by which the age limit will be 
reduced to 55 years, the Company guaranteeing to make ap the 
loss (if any) that there might in the fund on account of such 
reduction. In accordance with the provisions of the articles of 
association, two of the directors, Sir John Wolfe B , K.C.B., 
and Francis Alexander Johnston, Esq., retire by rotation abt this 
meeting, and, being eligible, offer themselves for election. The 
auditors, Mesers. Deloitte, Dever, Griffiths, and Co., and Messrs. 
Welton, Jones and Co., retire and offer themselves for re-election. 


DIRECT UNITED STATES CABLE. 


The report for the half-year ended 31st ult., to be presented ab 
the meeting on 30th insb., states that the revenue amounted to 
£56,800, ae compared with £54,366, an increase of £2 434. The 
expenses amounted to £20,416, leaving a balance of £36,383 as the 
neb profit, making. with £3,177 brought forward, a total of £39,560. 
Interim dividends of 3a. per share for the quarter ended Sept. 30, 


1899, and of 33. per share for the quarter ended 31st ult., together 


amounting to£18,213, have been declared. Fifteen thousand pounds 
has been carried to the reserve fund account, and a balance of 
£6,347 brought forward. The reserve fand account, which now 
amounte to £401,693, has been debited with £1,989 for cost of 
cable repairs, and after being credited with interest on the invest- 
mente and amount set aside from revenue. 


erereere 6 - oe 


The directors recommend, after placing £12,000 to the renewal 
fand, for the past half-year a balance dividend of £1. 8s. 6d. per 
cent. upon. the ordinary consolidated stock, making £3, 13s. 6d. 
for the year 1899; a balance dividend of £1. 10s. per cent. on 
the preferred stock, making £6 per cent., and a first and final 
dividend of £1. 7s. per cent. on the deferred stock for the year 
ended Dec. 31 last, carrying forward a balance of about £1,355. 


CITY AND SOUTH LONDON RAILWAY. 


The ‘accounts for half-year ended Dec. 31 last show a balance, 
after providing for the debenture interest and the full dividend on 
the 5 per cent. preference stock (1891), sufficient to allow the 
payment of a dividend on the consolidated ordinary stock 
(increased. to £855,000) at the rate of 13 cent. per annum, 
carrying ferward .a balance of £1,267. The dividend for the 
corresponding period last year was ab the rate of 2 per cent. per 
annum, the balance carried forward being £1,419.— Financial News. 


BIRKDALE AND SOUTHPORT TRAMWAYS. 


The report for the half-year ending Deo. 31, 1899, states that 
the traffic receipts amounted to. £2,549, as compared with £2,190 
for the corresponding of the year 1898, and the profit on 
revenue account was £1,008. The British Electric Traction Com- 

y, Limited, having forfeited the £500 deposited with the 
Gon y under the agreement for option of pu , that amount 
had heen credited to profit and loss account, which showed a credit 
balance of £1,435, Ont of this the payment is recommended of a 
dividend of 71 per cent. per annum, erie £217, the sum of 
£500 nang ee in the reserve fund, £680 allowed for deprecia- 
tion, and carried forward. The number of passengers con- 
veyed during the half-year was 471,314, an increase of 105,075 on 
the corresponding period of the previous year. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS. 


The annual report states that during the past season the line 
was worked for 133 days. The 1 run was 37,593. The 
total passengers carried reached 100,769, and the gross traffic 
receipts made £4,444. The tolls payable to Douglas Head Drive 
Company were £740, and other expenses left £1,706 for division, 
out of which a dividend of 6 per cent, is recommended on the 


7 per cent, preference shares, 


PROVISIONAL PATENTS, 1900. 


JAN. 15. 
$68. Improvements in phonographic diaphragms for cem- 


William Bradley, 41, Wennington-road, Southport, Lancs, 
888. A methed of receiving, storing, 

messages, Signals, and the Hke by magnetic 

upon magnetisable bodies. Peder Olaf Pedersen, 

Birkbeck Bank - chambers, Southampton - buildings, 

Chancery-lane, London. 


$92. Improved trolley for overhead clectric tramways. 
Richard Humphries, 1 and 4, Mitre-court-chambers, 
Fleet-street, London. 

JAN. 16, 

987. Improvements in machinery for double wrapping and 
insulating electric cable wires. Charles Wilson and 
Joseph Marriott, Bank-buildings, George-street, Sheffield. 

945. Electric bell- push indicator fer front doors when out 
of order. Charles Caulton and Clement Caulton, 37, 
Mill-lane, Liscard, Cheshire. 

940. Improvements ‘in telephony. Dane Sinclair, Oxford- 
court, Cennon-street, London. 

956, Improvements in telephone apparatus. David Henry 
a 46, Lincoln’s-inn, London. (Complete specifica- 
tion. 

1069. Improvements in electrically or magnetically operated 
looks. Charles B. McCabe and Levi Goughenour, 18, 
rr ga aaa Strand, London. (Complete specifica- 
tion. 

101%. Improvements in electricity meters. William Morris 
Mordey and Guy Carey Fricker, 46, Lincoln’s-inn-fields, 
London. 

1022. Improvements in the mounting of electric arc lamps. 
George Croydon Marks, 18, Southampton - build 
Chancery-lane, London. (Continentale Jandus E oi- 
tats A. G. (Société Anonyme), Belgium.) 

1024. Improvements in electrical switches. Sidney Harper 
Heywood and Herhert William Heywood, 31, South- 
ampton-buildings, Chancery-lane, London. 


JAN. 17. 
1083. Improvements in wiring electrical inetallations. 
Frederick Bathurst, 73, St. Stephen’s-road, Upton Park, 


London. 

1078. Covering wires with insulating material fer electrical 
purposes. Henry Andrew Kent, 59, Mydleton-road, 
Bowes Park, London. 

1089. Improvements in electrical conducters er cables, 
Henry Edmunds, 47, Lincoln’s-inn-fields, London. 

1100. Improvements in electric motors and dynames. Walter 
Langdon-Davies and Alfred Soames, 24, Southampton- 
buildings, Chancery-lane, London. 

Improvements in electric switching apparatus. Walter 
Frederick Jones, 322, High Holborn, Londun. 

JAN. 18. 

1133. Improvements in or relating te incandescent electric 
lampe. Alfred Julius Boult, 111, Hatton-garden, London, 
(Maurice Sauvalle, France.) (Complete specification. ) 

1134. A coin-freed phonegraph. The Berliner Electro-mechan- 

ische Werketétten (G. m. b. H.), 55, Chancery- lane, 
London. 

1147. Improvements in eleoctrie motors for rotary dental 
tools and the like. Peter Jensen, 77, Chancery-lane, 
London. (The Browning Manufacturing Company, 
United States. (Complete specification. ) 

1148. An improvement in troughs for electric cables. Siemens 
Bros. and Co., Limited, Arthur Ernest Foeter, and Hen 
Jobn Nott, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. (Complete 5 

1159. Improvements in telephone receivers. Herbert John 
Robson, 46, Linooln’s-inn-fields, London. 

1160. Improvements in or connected with dynamo-electric 
machines. Alexander John Protheroe, 4, South-street, 
Finebu: y, London. 

1167. A new or improved adjustable suspension device fer 
electric lamps. Antipas Jean Fabre, Norfolk House, 
Norfolk · street, Strand, London. (Complete specification.) 

1168. Registering apparatus and eireuita fer telephone 
measured service. John Edward Kingsbury, 24, South- 
ampton- buildings, arrest lane, London. (The Western 
Electric Company, United States.) 

JAN. 19. 

1170, Automatio electric alarm. Edmund William Moore, 27, 
Weatgate, Bradford. 

1174. The electric nightlight. Alfred Rickard Taylor, Over- 
dale, Bakewell, Derbyshire. 

Jan. 20. 
ements in arc lamps. Joseph Devonport Finney 
Andrews, 45, Fulham Park-gardens, London. 

1267. Improvements relating te permanent way fer tram- 
ways and points therefor, specially applicable te 
,@lectric tramways. John Alexander Brodie, 34, Castles 
street, Liverpool. 


1101. 
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1284, Improvements in electric switches. Walter Frederick 


Jones, Albero Works, Hammersmith. COMPANIES’ STOCK AND SHARE LIST. 
1289. Colluloid drums or platens for phonographs and process —— 
of preparing same for the reeeptieon of sounds. Name Amount Price last 
Karl Löschner and Otto Wilhartitz, 19, Holbora-viaduct, i paid. Tuesday. 
London. Commercial and Industrial.— 
1207. Improvements in conduits for underground pipes, | Aton Electricity Meter, 6 p.c. Cum. Pref. Sharob; 1126000. 7 ee 
mains, electric cables, and so forth. Amos Vickery, | “#5 5 Care. ral, 1. P00. „5 uf is 
1 1 lane, Londen. British 18 7 Works, Ordinary. 50 e 1 : H 
1800. Improvemen manufacture of com 4 tubes. 8 50, ve tates vs 
suitable for gas and clestrical conductors, Joseph | Brash Bestie meg First Mortgage Debentures 0 
Earle, 46, Lincoln's-inn- fields, London. (Complete — Non. Cum., 6 per cent. Pre... g l eh 
specification.) 91 ver cent. Debenture Stock ..... 100 110.11 
— cent. 2nd Debenture Stock... =æ.. 2 .. 100 . 102-106 
Callen ble, Debentures. .... 9 seccccseceee 100 . 110-115 
SPECIFICATIONS PUBLISHED. 2 Ordinary. 13-14 
per cent. Pref... ` 
1898. Crompton and Co. ‘as 4 xå 


87390. Coin- freed apparatus for electric and fluid meters. Eaton an dean bases, sig 


Abel. (Soc. Anon. Continentale pour la Fabrication des 6 per cent. Debentures 19.5 
Compteurs a Gaz et autres appareils. ) 4 per cent. Deb. Stock, Red.. ‚— voce 


Benl e 
ee 


W7541. Detachable and swivelling clectric light fittings. No T per oent. Camaiative F Prot. „ 1 .. 2 
Wakelin and Weston. 4 per cent. Perp. lat Mort. Ded . 100 .. 108-106 xå 
1899 Giffce Hectro- Chemical and Power, Ordinary . 5 8 Uae -ił 
‘ W. T. Henley's L1elegraph Worxs, Ordinary) .... 6 „ 124-18 
153. Dynamo-electric machines or motors. Monnard. i oar 1 eee ‚ꝶUU—— 3 5 k 11. 
r cen uturees e, 10 ce -11 
dea. Telephone exchange switchboards. Eckstein and Guthrie. | rnaia Butter, Gutta Perche. and Telegraph Wors .. 16 . 20.21 
2488. Electric switches. (Gover and Huisman. 4 per cent. Debentures .... : ..... 100 . 100.1 
3032. eA seraph machines. Telescriptor Syndicate, jasc a ad d Maintenance . ~----- Som a 1 
imi an opard. Telegraph Manufacturing, Ordin = 0 
_ 4194, Electric stoves. Dowsing. Wain Sosa tay fg „ 6 10 
5707. Electric fuses for firing, blasting, and other explosives. | —— 6 per cent. Cum. Pref., 80,001-60,000 ............ 5 135 
l Smith and Corrie. —— 4} per cent. First Mortgage Debenture Stock, Med. 100 .. 104-1 
1407. Telephone apparatus. Louis Gabriel Benard. l 
19354. Thermopher with electric boating arrangement Timar., Bl ie 25 eee e : 1 os A 62 
20753. Lanterns or globes chiefiy fer incandescent gas lights, | Bournemouth and Poole, Urdioary vo. . tose 10 . 1248 
arc electric lights, and the like. Biheller. per cent. Cum, Pref... S 3 10. 1011 
1068. Arc lamps and roller-clutch mechanism for feeding 5 . E ee oe 105 
and controlling the oleotrodes therein. Leigh. (Drohan.) Charing Cross and Strand.. ——————.—.— 8 — 1311 
„2088. Incandescent electric lamps. British Thomson - Houston — 1 Pret.” ne eee a Aa 
Company, Limited. (Steinmetz.) Okelsoa Electricity Supply .. „% $ 43 
22257. Means for mounting electric lamps en signs, letters, n per cent. Debentures ..... .. — ........... 100 .. 108-111 
and other articles and surfaces. Harter. . Cumulativs i Prei 10 es . 
22534. Means for generating alternating electric currents. b per cent. Debenture Stock ODINI] 100 . 199-187 
British Thomeon- Houston Company, Limited. (Steinmetz.) County of pe gy ooh e. Ordinary fp n 1 105 
23283, Systems of olectrical distribution. British Thomson - nee cent. Debentures Prov. Certs. All pd. Bd. — . 108-111 
Houston Company, Limited. (Thomson.) Edmundsons’ Electricity Corp ration, Ordinary, 1-17,400.. 6 . 
98985. Electric arc lamps. British Thomson-Houston Company, | Ki‘derminster and Dist, Bloc, Lighting and Traction, Pre. 8 - 2 
Limited. (Rice.) SS Speck ret. . 
e. Enolosed olectric aro lamps. British Thomeon-Houston A por ee ee ee ee ee ee 1 05 
Company, Limited. (Wiswell.) 7 Mo Pe 94 s. .AUUUUU— 7 7553 10 . 14.16 
23890. 5 8 5 British Thomson- — PeF oont, oeut. Lerne . = — od Broek 170 — 9 
ouston Company, Limited. rg. ; TNE ie 
28201, Systems of electrical distribution. British Thomson- Gent, VVV''ͤFwPͥ Olan : oo 1 e 
Houston Company, Limited. (Steinmetz.) £6 Shares VT a £ : 
23818, Electrodes for medical applications of olectricity. | Oxford 1 ary, 1-06 and 407-10,810 eae 6.. 7 
Houghton. River Baan Go Light abd Traces B Dvd a — 185.790 
23403. Electric igniting apparatus useful for lighting cigars Roy opice a Morata 5 i 
or for similar purposes. Lake. (Abbott.) South London, Ordinary. t Baros M : 5 1% wie 
23638. Running gear frames for road vehicles. Justice, | St James's and Pall Mall, Ordinars, 101-20,080 0.08. 15116 
(Columbia and Electric Vehicle Company.) 1 per Seat fg e SE 
23718. 5 Rear N advertisements or signs. Tripp, | Westminster, Ordinarrerꝶk k . 5 .. 14 153 
tephenson, an rtz 
23788. Manufacture of lead plates for secondary batteries. Electric Railways.— 
Waillot. Central London, Ordlnar uu 24%höſ10 -10 
23739. Electrie railway systems and cars. British Thomson- | —_ Fe. Hal-Shares deferred. — ee 8 . 475 
l Houston Company, Limited. (Potter.) Otty and and South London, Consolidated Ordinary .~ 100 .. 
23755. Electrolytic apparatus. Darling and Harrison. PS — 6 per cent. Debenture took - 5 100 x 13h tho 
23813. Galvanic batteries. Siemens Bros. and Co., Limited. 6 per cent. Pref. l ‚·q 40 .. 168-148 
(Siemens und Halske, Aktien- Gesellschaft.) ee oo EE 113.11 
Waterloo and City, Ordinary ..........-— 8 2 100 „ 101-104 
TRAFFIC RRTURNS. Electric Tramways.— 
VVT F 105 ad 10155 
rie esco + enccee eo 
Returns for Increase Total receipts for | British Electric Traction, ¢ Ordinary, 1-80,000 ............ 10 . 16-17 
Line. 85 eee 1 half-year. 60,001.76, e eect eu ped e 10 — 184-16} 
— r cent. Cm. PL. 80, 001-60, o[o)yÿõ ene eo 13 · 
sacl i bend | = nat B. A Fore MTA E par oent GaP, 1-40,000 106 . 175 is 
5 Tram- £| £ £ £ £ — " B" 6 t. Cm. Pf., 1-27,500.. npa 
= waya Co, irum o: Jan. 20 |4,029|3,745| + 284 |11,943 11.351 | | — = 6 por oent: Dab; Stock, Hed ö ner dt ri . 100 ie 
lackpool-F leet w » 20] 140| 129+ 11 423 410 e and Traction, 5 per cent. 
Deb., 1-1,000 of £100 und 1,001-1,600 of = 
Bradford Oity Trama| „, 19 354| 246 + 108 689 — Kidderminster and District ‘Lighting a 1 007 ra aa Se 
BristolTramways(o, „„ 19 [2.7152 578 + 136 — — New General Traction, Ordinar g = 
8 London] „, 21 1.11101, 133 — 22 2,3793 383 ers ee 5 —v—ͤ—V—— . ; . 
‘ Dover mways ...| ,, 20 150| 148) + 2 455 454 Oldham, Aston, and Hyde Tramv Ordi: „ cet 2 
Dublin UI. T., eleb. care] ,, 19 2.865 577 72,288 — | — ea Eye Tanmay, Oitia. a a o 10). i 
Dublin 8.D. Electric | 19 608| 630 - 22| — = Potteries Electric Traction, Ordinary, 26,667-40,000 5 He 
Halifax Corporation 15 854 233 + 321 |24,419a| 7.5895 ——— 5 percent. Cum. Pref., 1-20,000 - e=.. 10 — 16.11 
u rat’p 3 | 682| — — |17,71le 
Liverpool Corporat'n| |, 1346,63 16,832 + 799 13,405 11.900 Telephones. — 
Liverpool Overhead| „, 21 1,471 1,326 + 145 — se Consolidated Telephone Construction and Maintenance e k 
Sheffield Cor tion „, 21 1,785 Se. — . E FFV ö —ů—ů7*2•ꝛ“%õh)ꝙũ 66 „ O oo s$ 
, South rdehire| . 19| 603| 679| - 76| 1.615 | 1,765 en eee ee ee 
a Since A 1, 1899, b Since June 29, 1898. 6 per postr Ton. Mock eed Pref. PREE wus 5 
d Partly electrical. e Since July 6, 1899. Oriental Teleph apholie and Blectric Company” „„ zi 3 415 
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NOTES. 


Congo Telephones.—The Daily Chronicle states that 
telephonic communication has been established on the 
Congo Railway between Boma and Kwamouth, a distance 
of 450 miles. 

Electric Lighting in Bradford.— We are exceedingly 
sorry to note that the Bradford Electrical Committee have 
had to issue a circular asking consumers not to use more 
lamps and motors than are absolutely necessary between 
the hours of 4.30 and 7 p.m. This is said to be due to the 
excessive demand and to non-deliveries of machinery, but 
the committee hope to have more plant at their disposal in 
about a fortnight. 

Cheap Telegrams in Ceylon.—The Financial News 
states that one of the items that contribute to the 
remarkable financial prosperity of Ceylon is the telegraph. 
According to the annual report of the island, recently 
issued, receipts from telegrams show a phenomenal 
increase, due almost entirely to the success of the experi- 
mental reduction to the four anna—i.e., fourpence—tele- 
gram, which is described as the cheapest in the world. 

The Paris Exhibition.—At the last meeting of the 
Huddersfield Chamber of Commerce, in view of the lack of 
enthusiasm shown by the manufacturers in the district, it 
was decided to abandon the proposed collective exhibit from 
Huddersfield. This ie, we think, quite a natural result of 
the attitude which the French papers have taken with 
respect to the war in South Africa, and to the disgraceful 
cartoons which have but recently appeared in the Parisian 
Press. | 

Niger Telegraphs.— A report, which was, however, 
not officially confirmed, has reached the Press to the effect 
that trouble has been experienced by the telegraph con- 
struction staff which is laying wires up to the Benin River 
from Lokoje. The military escort of 150 men attached 
to the telegraph staff is stated to have had a serious conflict 
with some 2,000 tribesmen, these latter having apparently 
determined to resist the introduction of the telegraph into 
their country. 

Postal and Telegraph Workers.—The joint com- 
mittee of combined postal and telegraph associations met 
last week in London, Mr. J. C. Brown, of Glasgow, in the 
chair. The meeting discussed the necessity tor supporting 
or opposing Mr. S. Wood’s amendment to the Address in 
favour of a parliamentary committee of enquiry into the 
grievances of Government workers generally. It was 
decided to decline to tender any evidence before any 
general enquiry, and to reassert adherence to the policy 
of trying to secure the appointment of a committee to deal 
solely with the grievances of postal employés. 

The Electric Motor.—An amusing anecdote is told 
in connection with the new electric tramway system just 
opened on a section of the Aberdeen lines. Two farm 
servants came to Aberdeen to spend New Year’s Day. 
Arriving by train, they immediately made their way to 
the terminus of the electric tramway circuit, where, after 
looking at the new creation with much wonder, they 
decided upon having a ride. Getting on to the top of the 
car, and after getting well along George-street, “ Wull,” 
said man Jock, “this is a graun’ invention. In Edinbugh 
I saw them drive the cars wi’ an iron rape aneth street, in 
Dundee they pu’ them wi’ an engine, but, michty man, wha 
wad a’ thocht they could ca’ them wi’ a fishing-rod.” 

Swiss Engineering.—A goneral meeting of the Man- 
chester Society of Junior Electrical Engineers was held on 
Saturday evening last at the Engineering Laboratories, 
Whitworth-street, Manchester, when a discussion was 


opened by the president, Mr. W. W. H. Gee, B.Sc., on 
electrical engineering in Switzerland, and who with the aid 
of lantern illustrations was able to show and describe the 
chief electrical items seen by the Inatitution of Electrical 
Engineers during their visit to Switzerland last year. A 
very interesting discussion on the subject followed. A 
presentation of books was then made to a member of the 
committee, Mr. S. Payne, who leaves for South Africa 
shortly for the benefit of his health. All present joined 
in wishing Mr. Payne a safe journey and good health in 
the new country he had chosen. 


The Proposed Philippine Cable.—It is stated by 
Reuter’s Washington correspondent that a representative 
of the Eastern Extension Telegraph Company has sub- 
mitted a notice of prior rights to the Commerce Committee 
of the House of Representatives in the matter of the cable 
to the Philippines. It is maintained that the Spanish 
grants are binding on the United States, which could 
not lay a cable to Manila without extinguishing existing 
rights in some regular way. A Bill to pay the company 
its expenses for repairing the Manila-Hong Kong cable cut 
by Admiral Dewey has also been discussed in the House. 
It was proposed to represent the payment as an act of 
grace. It was also pointed out that the business of the 
cable company had greatly increased owing to the American 
occupation. No action was finally taken on the Bill. 


Telegraph Traffic.—At a recent social meeting of 
the Aberdeen Postal Telegraph Clerks’ Association some 
interesting figures were given as to the work done by the 
Post Office in that important Scottish centre. The figures 
were complete up to the end of 1899, and showed that 
those in charge at Aberdeen have no difficulty in com- 
pleting quickly their records for the past year. For 
instance, the number of ordinary telegrams dispatched 
from Aberdeen during 1899 was over 380,000, while 
almost half a million messages were received. The largest 
number of telegrams handled were those which had to pass 
through the office, as there were over 14 millions of such 
messages. The total number of telegrams handled 
throughout the year was 2,552,470. These show an 
increase of 56 per cent. over the messages dealt with 
in 1889. 


Flashlight Signalling.— Some interesting experi- 
ments have recently been made at Chelmsford on signalling 
by flashlight from arc lamp projectors in the same way as 
is being done in Africa from Kimberley to the Modder 
River and from Ladysmith to the camp at Chievely. The 
experiments were made by some of the staff of Messrs. 
Crompton and Co. who are members of the Electrical 
Engineer Volunteer Corps, and it is probable that five or 
six of these gentlemen will be amongst the first division 
of that corps to be sent to the front. The signalling took 
place between the old Arc Light Works in Moulsham-street 
and a temporary plant erected about five miles away on 
Danbury Hill. The experiments were continued for 
several evenings, and it was found that the bright moon- 
light seriously hampered the signalling on one occasion. 
We gather that the heights of the clouds have also a consider- 
able effect on the speed and ease of signalling. 


Faraday House Journal.— The January number of 
the Faraday House Journal contains some interesting 
articles, and in the editorial notes the institution is con- 
gratulated on the success of past students. It is stated 
that 80 per cent. of the students passing through Faraday 
House hold more or less remunerative positions, while, 
as is well known, a large number are in charge of 
important municipal electrical undertakings. The balance 
of 20 per cent. is a very small proportion in view of the 
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fact that there are always a number of wasters who will 
not work and daffers who cannot, entering any institution. 
The articles in this month’s issue are well chosen to repre- 
sent every branch of electrical engineering, and we notice 
particularly a description of the building up of a large 
flywheel in the works of the London Electric Company. 
This description, by E. A. Thompson, is well written, and 
contains information which is of distinct technical value 
to engineers. 

The Manchester Regulations.— We have received 
from Mr. C. H. Wordingham the last edition of the 
regulations as to the supply of electric energy which 
appertain in Manchester. These rules, which we have 
reviewed before, deal extensively with the work on the 
consumers’ premises, and with the character of the fittings 
to be supplied by the contractor. As will be remembered, 
Mr. Wordingham has introduced into Manchester a com- 
plete system of testing the various instruments required 
in electric light installations, and refuses to have 
connected to his system any instruments which have not 
passed the required teste. With the rules we have 
received the list of approved fittings, from which we 
gather that a large number of makers have received 
approval for the various articles they manufacture. With 
this list before them contracting firms in Manchester 
should have no difficulty in carrying out their work to 
meet the requirements. 

Newcastle Tramways.—We are pleased to see that 
the Tramway Committee at Newcastle-on-Tyne is now 
supporting ite technical advisers, and that in consequence 
rapid progress is being made with the plans for the power 
station, and also with the placing of contracts for the 
permanent way and for the machinery to come in the 
power-house. Thus at their last meeting tenders for elec- 
tric generators were placed with the British Westinghouse 
Company, while a 2,000-h.p. engine was ordered from 
the Wallsend Slipway Company. We are glad to know 
that this enterprising company is undertaking the manu- 
facture of engines for driving electrical machinery, and are 
sure that the excellent practice they have had in the design 
of marine engines will enable them to compete successfully 
with American manufacturers. We also note that at the same 
meeting further tenders were accepted for smaller generat- 
ing sets in which Colt engines are used. An offer from a 
German firm, which would have saved about £1,000, was 
passed over in favour of English manufacturers. 

South African Cables.—It is curious to note how 
frequent the breakdowns in the cables connecting us to 
South Africa have been, and how these breakdowns have 
synchronised with the periods in the war when it has been 
important to have the news through promptly. As soon 
as the East Coast cable, which broke down at the beginning 
of last month, was repaired, faults developed in the West 
Coast line, which is now out of order. We learn, however, 
from the Eastern Telegraph Company that these faults are 
soon to be put right, and that they hope to have the 
Ascension and St. Vincent portion of the new line to the 
Cape completed and opened for traffic by Feb. 24. Weare 
also informed that the steamship “ Anglia,” belonging to 
the Telegraph Construction and Maintenance Company, 
left Greenwich last week with about 1,900 miles of cable 
aboard for St. Vincent, where it is expected the Anglia” 
will arrive about Feb. 9. After two days for coaling she 
will start towards Ascension, paying out cable, and if all 
goes well the section should be completed by the above date. 

Invisible Light.—Mr. R. C. Quin delivered a lecture 
before the Literary Society of Fleetwood recently on 
“Invisible Light and Kindred Phenomena,” which 
attracted an appreciative audience. He explained that 
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by invisible light he meant those forms of ether waves 
which did not excite sensation in the human eye. He 
then proceeded to describe to his audience the composition 
of light, both visible and invisible, and afterwards treated 
of electrical developments from 1845, when Michael 
Faraday discovered that a magnet was able to influence 
light. The concluding part of the lecture was devoted to 
Röntgen rays and wireless telegraphy. Mr. Quin con- 
cluded by saying that much had been done in the world 
of science, much was being done, and much remaired to 
be done. The corner of the veil had been lifted, but 
beyond was a vast and unexplored territory. Should we 
prove capable of elucidating the structure of matter itself! 
If we succeeded, we should find ourselves in the presence 
of a much more complex problem when we attempted to 
solve the problem of the nature of energy. 


Electric Automobiles.—The discussion on the ques- 
tion of electric automobiles before the Franklin Institute 
again brought up the rivalry between vehicles propelled by 
means of electricity and those using steam and oil engines. 
We notice that those speakers who prophesied that the 
future automobile would be driven by electricity looked for 
great improvements in the accumulators to enable this to 
be done. A speaker who had had considerable experience 
with electric vehicles echoed the opinion expressed by us 
from the recent trials of electrical vehicles in France. This 
was to the effect that with the present types of accumulators 
using lead the weight of the batteries cannot be reduced to 
any great extent without sacrificing their efficiency and life. 
The advocates of electric vehicles drew attention to the 
objections to those motors using oil as a motive power. 
The offensive smell and constant vibration make such 
vehicles far from enjoyable to everyone but the racing man. 
In this respect sufficient stress was not laid on the fact 
that a large number of automobile users prefer comfort to 
cheapness, and that on the score of comfort electricity is 
easily first. 

Electric Lighting Licenses.—The Oban Town Council 
has expressed the wish to have an installation of electric 
light, but ite advisers have been rather backward in 
making application to the Board of Trade for electric 
lighting powers. In consequence of this it was resolved 
to write to the Board of Trade for the procedure as to the 
granting of an electric light license to the Town Council. 
In answer to this letter the Board of Trade state that 
electric lighting licenses will no longer be issued, as the 
longer tenure given by a provisional order is more advan- 
tageous in every way. The Board explain that the licenses 
were intended to be given in order that experiments might 
be made, and that the days of experiments are over as far 
as electric lighting is concerned. Unfortunately for the 
inhabitante of Oban, an application for a provisional order 
cannot now be made in time to be considered this year, and 
the electric lighting of this fashionable watering place and 
point of call in Scottish tours will in consequence have to 
be deferred for some considerable time. If the Town Council 
had only taken some expert advice last year, all this delay 
could have been saved. 

Electric Railway Development. — Mr. J. R. 
Chapman, in the Western Electrician, gives a general review 
of the electric railway designs of the United States and 
of the improvements which have been standardised during 
the past year. The firat amongst these is thecast-welded joint, 
which the author states is now coming into almost general 
use. He also claims that with these cast-welded joints, if 
properly made, conductivity equal to 95 per cent. of the 
conductivity of the rail can be obtained. After dealing 
with the increased size of tramcars on all lines, the author 
refers to the fact that the term “ deadly ” as applied to the 
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trolley has almost become obsolete, even in the Chicago 
papers. It is stated that in Chicago there are fewer 
accidents involving personal injury in the 450 miles of 
overhead trolley system than on the 47 miles of cable 
tramway. It is also stated that the fire department have 
not found it necessary to cut down a trolley wire or a 
feeder cable even once in the last five years. In conclusion, 
the author remarks that the year cloged with all the 
materials that enter into the construction of electric railways 
standing 60 per cent. higher in cost than they did at the 
beginning of 18909. 

Telephone Ratos. —It will be remembered that in 
June, 1898, the United States Congress passed an Act 
regulating the telephone rates to be charged in certain 
parte of that country. In the district of Columbia these 
rates ranged from £10 per annum for a single connection, 
down to £8 where two subscribers use one wire, and £6 
where three subscribers use one wire. The result of this 
is a lawsuit, as che Chesapeake and Potomac Telephone 
Company refused to be bound by the Act, and threatened 
to disconnect any subscribers not paying the old rates. 
Amongst the evidence brought forward are some interest- 
ing figures as to the actual cost per subscriber per annum 
to this company, corresponding to the increase of the con- 
nections. For instance, when the company had some 523 
subscribers the annual outlay was slightly over £7 per 
annum per subscriber. When after several years the con- 
nections had increased to 1,000, the cost per subscriber had 
gone up to £13. The exchange has now some 2,700 sub- 
scribers within a six-mile radius of their exchange, and 
their lawyers declare that a charge of £10 per annum will 
not leave the company a profit. The case will be one of 
interest when it is tried, and we fancy that the legality of 
the Act should be one of the points at issue. 


Municipal Electricians. We understand that 
Captain W. Brophy, the president of the International 
Association of Municipal Electricians, has made arrange- 
ments for the next meeting to be held in Pittsburg. Some 
interesting papers have been promised for this meeting, 
and a vast amount of information is being collected from 
the different electric lighting stations throughout the 
States and Europe. From the report of these preliminary 
arrangements given in our contemporary Electricity, we 
gather that Captain Brophy is hardly an expert electrician 
himself. His views on electrolysis are explained in the 
following paragraph, from which it will be seen that he 
believes that electricity can be weighed: “ Electrolysis 
may come up for discussion, and I consider its study 
intensely interesting. Certainly a grave problem is pre- 
sented where a municipality finds its vast systems of gas 
and water pipes and all iron underground being eaten away 
by that queer little ‘electric bug.’ If we knew how to 
prevent electrolysis economically we would know how to 
prevent the leakage of electricity, but we haven't reached 
either point perfectly. It will be a great day, indeed, 
when we are able to produce energy at one point and 
transmit it, no matter how many miles, in its original force, 
without the loss of an ounce.” 


Earthing Devices.—The best means of protecting 
telephone instruments from damage when the telephone 
wires have come into contact with the trolley wires of 
- electric tramways is still an open point. There is no 
doubt that the earth wires required by our Board of 
Trade do not offer the requisite protection, and they are 
in consequence likely to be replaced in future. We notice 
in the Elektrotechnische Zeitschrift a lecture by Mr. Canter, 
of the German Postal Department, on the providing of 
such protection. He proposes to protect the telephones 
by placing an earthed conductor transversely under the 


wires to be protected, and at short distances from the 
supporting insulators. The average distance advised is 
about 7in. from the insulator, the earthed wire being 
about lin. below the telephone wire. In order to avoid 
the spring in the wire itself preventing contact being 
made with the earthed conductor when a given span is 
broken, Mr. Canter suggests placing a lead weight round 
the wire at about 2ft. from the insulator. This weight 
should be between lb. to IIb. This system of protection 
has been tried at Frankfort-on-Oder since last July with 
success. It will be seen that by this, as soon as a span 
of the telephone wire breaks, the lead weight earths the 
same at each of the nearest supporte, and thus prevents 
any damage being done to the telephone instruments even 
should the loose ends come in contact with the trolley 
wires. 


The Kinloch Telephone System.—aA description of 
the Kinloch telephone system as in use in St. Louis has 
appeared in several of our American contemporaries. The 
interesting feature in this exchange, which differentiates it 
from any that we know on this side of the Atlantic, is in 
connection with the switchboard arrangement. The trouble 
with large telephone exchanges when more than 5,000 or 
6,000 lines are brought to one exchange is in arranging all 
the line connections within reach of a single operator. It 
is this difficulty which has led in many cases to the 
extension of the trunk-line system, involving consider- 
able complication in the switching operations from 
one subscriber to another. In the Kinloch system 
the whole exchange is divided up into four sections, 
labelled A, B, C, and D respectively. Any subscriber 
is then able to call up another, and in giving the call 
he distinguishes as to which of the four sections the sub- 
scriber he wishes to communicate with is on. For this 
purpose four keys are provided on the subscriber's instru- 
ment, by means of which currents of either polarity may 
be sent along either of the line wires. For this purpose an 
earth connection is used. It will be seen that in this way 
the operator, in an exchange of a certain size, has only one- 
quarter of the plugholes in front of her which she other- 
wise would have; and although the system involves a 
certain amount of additional care on the part of the sub- 
scriber in calling, it must cheapen considerably the cost of 
the switchboard equipment. 


The Wehnelt Interrupter.—Mr. R. H. Cunningham 
advocates in the New Year double number of the Electrical 
Review of America a new and durable form of the Wehnelt 
electrical interrupter which he has devised to get over the 
frequent breakdowns in the older form. These breakdowns, 
due to fractures in the glass tubing and to mechanical 
injuries, the author gets over by making his interrupter in 
the following way: The acid electrolyte is contained in a 
hard-rubber cell, with a tight-fitting top that is perforated 
for the insertion of the anode and for the two ends of the 
coil of small lead pipe that forms the cathode. A short 
tube of hard rubber is screwed into the top, and through 
this the fumes escape vid a flexible rubber tube into a jar 
containing a number of sponges moistened with a strong 
solution of washing soda. By siphoning water through 
the lead pipe any desired temperature of the electrolyte 
can be maintained for hours. The adjustable anode is 
made of a brass rod threaded with a long thread at the 
upper end for the adjusting thumb nut, and into the lower 
end the requisite sized platinum wire is brazed with silver 
solder. After thoroughly coating this rod with some thick 
unguent—for instance, with vaseline—it is inserted into a 
thick-walled, closely-fitting, hard-rubber tube that has a 
lava bushing firmly screwed and cemented into its lower 
end with some acid-proof, non-condacting cement. The 
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hole through this bushing should be smooth, and the 
platinum wire should fit snugly. If a thick platinum wire 
(No. 6 or No. 8) is used, this form of the interrupter is 
capable of passing heavy currents without the least danger 
of breaking down. 


The Magnetic Elements.—At the Académie des 
Sciences, in Paris, on the 8th ult., Mr. Mascart presented 
a note by Mr. Morcaux on “The Absolute Value of the 
Magnetic Elements at the let of January.” The observa- 
tions were made in the observatories at Parc St. Maur, 
Perpignan, and Nice, where regular records are taken 
throughout the year. These three stations are provided 
with identical apparatus for making corresponding measure- 
ments of the declinations, inclinations, and _ horizonal 
components of the magnetic field of the earth. Careful 
measurements made at these three observatories from 
Dec. 27 to Jan. 3, were used to determine the absolute 
value for Jan. 1. These values were as follows: At 
the first observing station, Parc St. Maur—declination, 
14° 47°56’; inclination, 64° 55:2’; horizontal component, 
0°19711, and total intensity, 046501. At Perpignan, the 
measurements were—declination, 13° 40°25’; inclination, 
59° 59:5; horizontal component, 022421, and total 
intensity, 0°44831. At Nice there was a declination of 
12° 1°86’; inclination, 60° 10:4’; horizontal component, 
022416, and a total intensity of 0°45069. Some interest- 
ing figures were also given as to the variation of the 
elements during 1899. Thus the average variation in the 
declination since Jan. 1, 1899, is 4°33’. The inclination 
has also decreased on the average by about 2:2’, but the 
horizontal component has increased by 00029 at Parc St. 
Maur, and by 00051 at Nice. The total intensity of the 
earth’s field is also increased at every station, but the 
increase is represented by about 00005 in every case. We 
note, however, that the vertical component shows a slight 
decrease on the value for Jan. 1 last year. 


Constant-Current Transmission.—<At the Société 
International des Electriciens on the 10th ult., Mr. Cuénod 
read a paper on the transmission of power to great 
distances by means of the continuous-current series 
system. The paper was nominally a description of the 
work which has been done by Mr. Thury in transmitting 
energy on the series system, and the author gave compari- 
sons between the cost of working of thie system and the cost 
of working a transmission with alternating currents. He 
estimated that the cost of energy to the consumer should 
not be more than £4 to £6 per horse-power per annum, and 
that the first cost of the installation should not be more 
than £40 per horse-power. He stated also that the efficiency 
of the dynamos and motors was at least equal to thet of 
the best alternators, that the series system does away with 
the use of transformers, and the line does not present any 
induction troubles. He estimates the economies arising in 
consequence of the above to be from 15 to 20 per cent. 
The brief résumé of this paper which appears in L Industrie 
Electrique does not give full details of the author’s estimates, 
but he evidently neglected to point out the faults of the 
series system in that the high voltage is brought on to the 
consumer's premises, and also that a fault in one consumer's 
apparatus may cause an interruption to the supply of other 
motors connected in series with this consumer. Mr. Thury 
was present, and in the discussion stated that he had used 
voltages up to 12,000 at present, but that he saw no diffi- 
culty in going as high as 22,000 volts. Personally, we 
think that this voltage is much too high to use in any 
manufacturing works. It certainly would prevent the 
motors being used to drive individual machines, as can be 
readily done with other systems of power transmission and 
distribution. 
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Devulcanising Rubber.—Mr. J. B. Hohn contributes 
some interesting notes on indiarubber manufacturing to 
the Gummi Zeitung, which are condensed in Kiihlow's Review. 
Dealing with the question of the devulcanising of vulcanised 
rubber, the author points out that a number of the mechanical 
processes for working vulcanised rubber, although successful 
to a certain degree, do not remove any appreciable portion 
of the sulphur. If, however, vulcanised caoutchouc is dis- 
solved in benzine or some other solvent in which the solu- 
bility of sulphur and caoutchouc is different, the separation 
out of the sulphur can be effected. If the solvent be 
benzine, the author states that the process of solution and re- 
evaporation must be repeated four or five times. After each 
repetition the caoutchouc becomes more and more soluble, 
and becomes gradually devulcanised. This is a strong 
point against there being a chemical combination between 
the caoutchouc and sulphur, and this assumption is 
strengthened by the behaviour of unvulcanised caoutchouc. 
In treating the latter simply mixed with sulphur, but 
unvulcanised, in the same manner, the sulphur mechanically 
mixed with it will separate as though it had been vulcanised, 
except that this occurs more rapidly, and after one repeti- 
tion of the above operation. Caoutchouc recovered by 
any process will have lost some degree of elasticity, and 


it especially loses its capacity to take up sulphur as 


readily as raw rubber, and on this point a chemical 
combination theory must, in a great measure, be based. 
But to this modification of its most valuable property any 
rubber substance after being so treated must be exposed 
even when brought into contact with the least amount of 
sulphur. The normal structure of caoutchouc even suffers 
through the powerful mechanical action as well as through 
the heat, and, more especially, the solvents used. These 
circumstances are analogous to the fact that caoutchouc, 
when brought into a fluid or soft state by strong heating, 
becomes absolutely useless. 


Institution of Junior Engineers.—The fifteenth 
anniversary dinner of this institution was held on Satur- 
day evening at the Westminster Palace Hotel. The Hon. 
Charles A. Parsons, president, occupied the chair, and 
there were present, among others, Mr. T. G. Bowles, 
M.P., Mr. J. Macfarlane Gray, Dr. S. P. Thompson, Major 
R. E. B. Crompton, Mr. A. A. C. Swinton, Mr. H. B. Vorley, 
Mr. Rickman, Prof. H. Spooner, Mr. W. J. Tennant, and 
Mr. S. Boulding. The usual loyal toasts having been 
duly honoured, Mr. T. G. Bowles, M.P., in proposing 
“Our Imperial Defences,” referred to the services rendered 
by engineers in the extermination of our foes. Major 
Crompton replied to the toast. The Institution of 
Junior Engineers” was given by Mr. A. A. Campbell 
Swinton. Mr. B. H. Joy responded. He said that the 
progress of the institution had been most satisfactory, 
the membership having increased to 576, a growth of 84 
per cent. on the year. Other toasts followed. During the 
evening a selection of vocal and instrumental music was 
rendered by members of the institution. On Monday last 
a large number of members inspected the operative depart- 
ment of the Royal Mint, Tower-hill. The superintendent, 
Mr. Rigg, received them. The foundry was first seen, in 
which the alloys are cast into bars 12in. long and zin. 
thick, the width varying from ljin. to 25 in., according 
to the coin to be manufactured. Passing to the rolling- 
house, the successive operations therein were witnessed, 
strips being rolled from which the blanks to form the 
coins are cut. The annealing of the blanks was shown 
and also the house containing the presses. Here the 
blanks are automatically placed between the dies, the 
impression on both sides and the milling on the edge 
being imparted in one operation; the speed of production 
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being about 90 coins per minute. The engines driving the 
machinery were seen, and the electrical plant was likewise 
specially open for the members’ inspection. 

Helios.—We have received from Leipzig a copy of a 
weekly journal which is called Helios, and which is said to 
be “a periodical of exportation for electrical engineering.” 
The columns of this contemporary are filled with short 
articles and notices connected with electrical engineering, 
which are reproduced in three languages—German, English, 
and French. While the English in certain eases is good, 
in others it falls short of what one is led to expect from a 
language-gifted people like the Germans. For instance, 
we are informed that the export journal Helios, of which 
the present number begins the sixth year, will be a weekly 
paper in future. This augmentation in number will have 
the consequence of a considerable increase and enrichment 
of the redactorial contents. We consequently transfer the 
management of the technical part to the care of Mr. Josef 
Kramer, chief engineer, and that of the commercial part to 
Mr. Dr. Richard Bürner, a first-rate capacity in political 
economy and commerce. By this change we hope to gain 
an always increasing number of readers within the country 
and abroad. As in the foregoing years, our principal aim 
will be the fastening and augmenting of our connections 
with all in whose interest our paper was founded. Forming 
a medium part between producers and purchasers, we shall 
always be disposed to give our readers any information 
desired as to the most convenient sources of production 
and proceedings ; we further place at the disposal of all a 
letter-box in which we shall answer any question referring 
to matters of general interest.” We notice elsewhere in 
the paper a description of the Parsons turbine which was 
naturally written in English and translated into the other 
languages. The idea of having the articles so translated 
renders the paper of great value to electrical engineers in 
a case like thie, but if the translation into English of 
German articles is not more carefully looked after the 
paper may be the means of misleading English engineers 
who may wish to use it as a means of picking up a 
knowledge of German technical terms. 


Electrical Oar-Driving.—We have received from 
Mr. Edwin W. Elsley, of the Corporation tramways st 
Tinsley, Sheffield, a copy of his “ Novice’s Guide to Electric 
Car-Driving,” which we have read with great interest. The 
little booklet of 40 pages is filled from start to finish with 
practical advice, and it may be read with advantage by 
drivers of electrical tramcars even if they have already had 
considerable experience. It is curious to note that Mr. 
Elsley starts his remarks with some notes on drunkenness, 
in which he is careful to point out that three months’ hard 
labour, without the option of a fine, is the right and suit- 
able penalty for the drunken driver of a tramcar. He 
proceeds to describe the various handy tools which a motor- 
man should be provided with in order to get over little 
defects which may occur in the course of the day’s work, 
and which will enable him to bring home his car in spite of 
minor accidents. The author's remarks on the proper way 
to stop and start a car are good, and his rule, that in a fog 
the speed of the car should be reduced to correspond with 
_ the limit of vision, is based on sound principles. Thus he 
states that in a fog the speed should depend on the fact 
that the driver can stop his car from that speed within 
the distance that he can see. This distance of stopping 
naturally depends on the braking power. High speeds 
in heavy fogs have been and will be the cause of 
serious accidents. Hints as to what to do when the 
trolley leaves the wire are most practical, and the need of the 
motorman accustoming himself to quickly ascertain what 


has happened is set forth. The remarks as to the causes 
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of breakdowns and failures will, we expect, be objected to 
by certain engineers who do not believe in drivers investi- 
gating failures in electric apparatus. When, however, the 
failure is confined to the blowing of fuses and similar small 
derangements, we think it quite right that the motorman 
should know how to quickly localise and repair the fault. 
The booklet is concluded by some examples of faults which 
the author met with in daily practice and removed, and 
which give interesting examples of what might happen 
even with the best-equipped and well-organised lines. 
We can highly recommend this little booklet to all tramway 
engineers. 


The Lancashire Power Bill.—An influential meet- 
ing of the Lancashire municipal corporations was held last 
week at Manchester in order that concerted action might 
be arranged with respect to the opposition to the Bill of 
the Lancashire Electrical Power Distribution Company. 
The towns represented comprised Liverpool, Manchester, 
Salford, Accrington, Blackburn, Bolton, Burnley, Oldham, 
Rochdale, St. Helens, Stockport, Warrington, and Wigan. 
The following were the reasons brought before the meeting 
as to why the Bill should be rejected on the second read- 
ing : (1) That where Parliament has authorised a municipal 
corporation to borrow money for a municipal undertaking 
on the security of the rates, and the corporation has 
established their undertaking, special parliamentary 
powers ought not, in the interest of the community, 
to be granted to a company trading for profit to 
execute works of a similar character within the 
borough, or to enter into competition with the cor- 
poration without the consent of the council of the 
borough. (2) That special parliamentary powers to break 
up the streets ought not to be granted to a company 
trading for profit without the sanction of the community 
expressed through the council. (3) That the Bill proposes 
to effect a practical repeal of the general law, on the faith 
of which millions of pounds throughout the kingdom have 
been borrowed by local authorities on credit of the rates. 
The Electric Lighting Acts make special provision with 
regard to the consent of the local authority for the express 
purpose of protecting local authorities, and it is submitted 
that such provisions ought not to be overridden to the 
extent proposed by the Bill for the benefit of a company 
trading for profit. (4) Parliament has already expressed a 
decisive opinion upon enterprises of a similar character by 
the rejection of the General Power Distributing Company’s 
Bill on the second reading in the House of Commons 
on March 3, 1899. Powers similar to those sought by 
the present Bill were also refused by Parliament in the 
case of the County of London and Brush Provincial 
Electric Lighting Bill in the session of 1899. (5) It is 
proposed by the Bill to incorporate a company for the 
purpose of supplying electrical energy for lighting and 
power purposes in large areas, with power to break up or 
cause to be broken up public streets, and to occupy space 
therein without the consent of the local authority, and 
without any compensation in respect thereof. It was also 
urged that the undertaking was not likely to be able to 
supply electrical power at cheaper rates than the corpora- 
tions themselves, as it was stated that the increased cost of 
mains would quite counterbalance the decreased cost of 
the fuel and land of the supply company. In the speeches 
at the conference great stress was laid on the interference 
with the streets, and it was ultimately decided to take 
united action in opposing the Bill, and to forward a copy 
of the resolution to members of the Government and to all 
the Lancashire members in Parliament. The resolution 


will also be sent round to the various municipal corporations 


throughout the kingdom, 
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THE ADDENBROOKE ELECTROMETER. 


It is known to many of our readers that Mr. G. L. 
Addenbrooke has been engaged for several years past in 
endeavouring to perfect a system of alternating-current 
measurement. Thanks to the courtesy of that gentleman, 
we are now able to publish a report of the progress made 
and results so far obtained towards this desideratum. His 
system is based on the use of electrostatic instruments, and 
is the outcome of very careful consideration. It will be 
remembered that the general type of instrument evolved 
by Mr. Addenbrooke for the purpose in question was 
shown at the Physical Society in May last, when an 
alternating wattmeter was the principal feature of his 


exhibit. But during recent experiments the desir- 
ability of what he terms an “electrostatic ammeter” has 
become increasingly apparent to Mr. Addenbrooke in con- 
nection with this system of measurement, what is meant 
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by the term being really an electrostatic voltmeter capable of 
showing the small fall of potential across a low resistance. 
For this purpose he has been engaged during the past year 
in trying to increase the sensitiveness of an electrostatic 
instrument which can be used either as a simple volt. 
meter or as an electrometer, and suitable for use 
with alternating currents. The success obtained was 
such that in an early stage of the experiments involved, 
readings as high as 30mm. for one volt difference of 
potential on a reflecting instrument with the acale at a 
distance of 2m. were obtained. Later on the sensitiveness 
was still further improved, readings as high as 80mm. for 
one volt with an instrument coupled up idiostatically or 
as a voltmeter having been obtained. With care Mr. 
Addenbrooke does not despair of this deflection being 
doubled. 

Before the Physical Society in May he stated that his 
instrament was then about 12 times as sensitive as the 
types of electrometers usually employed, but as now arranged 
the instrument is from 200 to 250 times as sensitive as the 
Mascart type of instrument. Under these circumstances it 
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is possible to detect voltages as low as one-tenth of a volt 
alternating, and since the capacity of the instrument is of 
the order of one-hundred-thousandth of a microfarad, an 
extremely minute quantity or amount of electricity can be 
detected by its means. Having got so far, Mr. Adden- 
brooke saw himself within measurable distance of being 
able to measure the voltage of telephone line currente, an 
object on which he started working about 15 years ago. 
Accordingly, a short time since, he coupled up a telephone 
transmitter to the instrument, and commenced singing sus- 
tained notes into the mouthpiece. The firat attempt was 
successful, a good deflection being obtained. The experi- 
mente having been since repeated before several well- 
known engineers, Mr. Addenbrooke feels himself justified 
in giving publicity to the results. With the usual type of 
instrument he estimates that the impressed voltage on 
the circuit when speaking into the transmitter in the ordi- 
nary way is between one-quarter and one-half of a volt. 
This is the average voltage produced on the secondary of 


SCALE 
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the transmitter coil by singing into the transmitter a note 
of about the same loudness and pitch as the average voice. 
Knowing the other conditions of the circuit, a number of 
deductions can readily be made from this fact, but Mr. 
Addenbrooke prefers to await the results of more careful 
experiments before generalieing further. 

A description of the instrument employed may not, 
however, be out of place here. Fig. 1 is a front elevation 
of an electrometer embodying the improvements intro- 
duced and patented by Mr. Addenbrooke; Fig. 2 is a 
vertical section of the same ; Fig. 3 is a plan of the instru- 
ment omitting the legs; Fig. 4 isa plan on the line A B, 
showing the quadrant plates; Fig. 5 is a half plan taken at 
the same relative position, but showing a modification of 


the quadrant plates; Fig. 6 is a sectional elevation through 


a pair of the quadrant plates shown in Fig. 5, together 
with the means for supporting the same; Fig. 7 is a 
sectional elevation of the key used for operating 


the electrometer; and Fig. 8 is a plan of the same. 
A glance at these figures will make the constructional 


details of the instrument sufficiently clear. On the base, a, 
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four hollow columns of ebonite, b, are mounted, and each 
adapted to receive a brass rod, c, within, which rod is 
either turned with an e portion at some part of its 
length to fit tightly in the bore of its corresponding column, 
or 1f turned of the same diameter throughout, each column 
is bored larger than the rod, except at one portion of 
its length (conveniently situated at the centre), where it 
should fit the rod closely. This is done to provide 
an air insulation for a e proportion of its length 
between each rod and its column. The exterior of each 
column is also turned with a series of narrow grooves close 
together, as shown, also for the purpose of surface insula- 
tion, thus oie rf leakage. Each rod, c, carries a pair 
of quadrants. It will be seen that these quadrants are not 

e in the usual box manner, in which the top and 
bottom surfaces are fixed rigidly apart, but are made 
as fiat plates capable of adjustment between their 
contiguous surfaces, and are even adapted for the 
upper plates, d!, to be lowered upon the lower 
ones, d, in order to secure the needle from injury 
when travelling. The instrument is adapted for use 
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for some purposes with the lower quadrants only, the 
needle being adjustable in relation thereto. By means of a 
ebonite milled head on the outer end of the spindle, A‘, the 
latter is turned to rotate the worm-wheel, 4°, thus provid- 
ing for a rapid circular adjustment of the needle below 
on a horizontal plane, in addition to the vertical adjust- 
ment of the needle through the flat rack rod and 
pinion, Ad. The needle, i, is made of very thin aluminium. 
In the central hole of the disc plate, f', is fitted an ebonite 
tube, g, bored and turned with ves in a similar manner 
to that already described for the ebonite columns, b, thus 
giving high insulation to a metal socket, g}, and long flat 
rod, h, fitted therein. The flat rod, h, extends above and 
below the upper and lower ends. of the ebonite tube, g, 
being formed at the top with a knob or terminal, and at 
the bottom with screw clamping device, zl, for holding the 
fine wire or strip used in suspending the needle, The flat 
rod, A, has also formed a fice rack on one edge, and a pinion 
with thumb milled head, , engaging with the rack, is 
an a for raising and lowering rod, I, in the socket, gi, and 
With it the suspension point of the needle; Qn the disc plate, 


F, iz mounted a brass worm-wheel, he, which supports and 
is connected with the ebonite tube, g, and the other devices 
named for carrying the needle. A bearing block for carry- 
ing a spindle, , is secured to the disc plate, f!, engaging 
with the teeth of the worm-wheel, 4°. By means of an 
ebonite milled head on the outer end of the spindle, h$, 
the latter is turned to rotate the worm-wheel, /°, thus pro- 
viding for a rapid circular adjustment of the needle below 
on a horizontal plane, in addition to the vertical adjustment 
of the needle through the flat rack rod, h, and pinion, }?. 
A farther horizontal adjustment of the suspending portion 
of the instrument is provided by forming a circular ve 
in the flange, f?, of the disc plate, f! (Fig. 2), and this being 
formed as a loosely-fitting cover to the upper case, el, three 
or four thumb-screws, F. fitted edgeways in the vertical 
flange of the top of the case are made to bear upon the 
flange ve, f*, and thus by screwing them in and out 
adjustment of the plate, f}, is made to accurately centre 
the needle between the quadrant plates below. The plate, 


J. (Figs. 1 and 2), can be moved on a horizontal plane for 


adjustment, or entirely taken off to withdraw the needle, if 
desired. In Fig. 6 the upper plate, di, can be lifted against the 
friction of its supporting rod and swivelled round so as to 
be clear of the needle. Any change or rearrangement of 
the needle, or its suspending wire, or mirror, or clamping 
device, hl, can thus be attended to readily, and the con- 
venience of manipulating the instrument is further added 
to b making the lower or main case, e, removable. The 
needle, i, which, as previously mentioned, is of aluminium, 
is attached to a light aluminium wire axis. Part 
of the vertical wire axis is filed flat to receive the 
mirror, u, while the upper end of the wire axis 
is attached to the suspending fine wire or flattened 
strip, il. With the needle hung, as shown, between 
the contiguous faces of the lower and upper quadrant 
plates, d and di, placed }in. apart, coupled up idiostatically, 
and the electrometer used as a reflecting instrument, with 
scale 2m. distance, a deflection of 3mm. to 5mm. is obtained, 
with an E. M. F. of one volt applied to the terminals. The 
dimensions may be varied to suit the exact purposes for 
which the instrument is employed, and wire may be 
used for suspending and electrically 5 the 
needle to enable it to be charged directly from its highly 
insulated support, without using a bath of sulphuric 
acid as hitherto. Consequently the needle can be fully 
charged when using the electrometer idiostatically or 
otherwise for measuring alternating currents of high 
frequency. By 3 the needle of aluminium, its 
momentum is so reduced that it comes to rest in a reason- 
able time without employing any other damping device, 
while, in addition, the lightness of the needle improves 
its sensitiveness. In working the instrument any 
suitable key may be employed, but Mr. Addenbrooke 
has designed a ial form which gives high‘ insulation, 
and affords facility in manipulation, as shown in Figs. 7 
and 8, which are self - explanatory. It might, how- 
ever, be mentioned that by manipulating the two keys, &, 
separately in conjunction with the side columns, *, the 
latter operate as current reversers, and by a side detent in 
the flange of the base, j (not shown), the two keys can be 
independently held in a neural position, no contacts being 
made at the terminal ends. f 
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BELFAST ELECTRIC LIGHTING. 


We have received from Mr. Victor McCowen an interest- 
ing summary of the receipts for electrical energy in Belfast 
for 1899. Mr. McCowen has analysed these most carefully 
in order to show the influence of the system of charging 
on the actual quantity of energy sold to consumers. 

We give the table in fall so that our readers may see for 
themselves how largely this increase has been fostered by 
adopting the maximum demand indicator system. In 1898 
the current was sold during the first half-year on a discount 
system, charging 7d. per unit for lighting and 4d. per unit 
for motor loads, with discounts varying from 24 to 17 per 
cent. During the second half of 1898 the maximum 
demand system was employed, the first 13 hours’ average 
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use of the maximum demand for 182 days being charged at 
7d. per unit, while all excess current was charged at 2d. per 
unit. A similar scale was used for the motor load, with 
4d. por unit for the first 14 hours and 14d. per unit after- 

s. During the past year all current was sold on 
the maximum demand system, but the average daily 
supply at the higher rate was reduced to one hour, 
after which the reduction was given. The scale is, there- 
fore, 7d. per unit for the first hour and 2d. afterwards for 
lighting, while for the average supply to motors 4d. per 
unit is charged for the first hour and 13d. for all energy 
for these for the first half-year and 14d. per unit for the 
second half-year. The result of the alteration in scale has 
been that While the average price obtained in 1898 was 
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6˙16 5d. per unit for lighting and 3:360d. for power, the 
average prices for 1899 were 4 586d. per unit for lighting 
and 2°746d. for power. In spite of these great reductions, 
it is interesting to note that the income of the undertaking 
has gone up by 32 per cent., while the units supplied have 
increased by nearly 75 per cent. This shows that the con 
sumers have been greatly encouraged to extend their 
lighting, and that profitable consumers have been secured 
by the system of charging. We should expect that this 
increase will be maintained, and trust that the motor load 
will this year go up considerably. 


THE DESIGNING OF ELECTRICAL GENERATING 
STATIONS.* 
BY A. ROBERTS, M. S. A. 


The first matter to be considered, which natarally 
largely affects the design, is the selection of site. In 
doing this many matters of vital importance to the 
ultimate economical working have to be considered. It 
should, if practicable, be near a river, canal, or railway, so 
that coal may be unloaded direct from the barges or trucks 
into the coal bunkers, preventing the necessity of 
which involves a large extra outlay each year. It should 
not, if possible, be in the centre of a residential neigh- 
bourhood, as this involves many difficulties, such as com- 
plaints as to alleged vibration, noise, smoke, condensed 
steam, etc., in most cases unfounded, but at the same time 
involving cost to refute. One instance in this respect came 
under my notice where adjoining owners brought an action 
for damages in respect of vibration. They stated they had 
kept careful note of the times when the vibration complained 
of was extremely bad, and the worst period was when the 
company in question were able to prove that no engines 
were running. Another instance was a chimney shaft in 
the centre of a residential neighbourhood in connection 
with a generating station, which had been disused for 
this purpose on account of the company requiring much 
larger works, the chimney shaft therefore being entirely 
out of use, and having no flues or boilers connected there- 
with ; notwithstanding this, complaints were made by 
adjoining owners of the smoke, etc., but in this case, 
happily, it was not difficult to refute the alleged nuisance. 
Another consideration in selecting a site is possible 
actions for damage to ancient lights. Care, of course, is 
nece in all cases, but more particularly so in the case 
of an electric light company, most people thinking that a 
company of this description with a large capital behind 
them are fair game to shoot at,” and therefore endeavour 
to obtain injunctions and other pleasant legal hindrances 
which are annoying to the architect, who is generally 
preased to rush the building up as quickly as possible. 
One other, and, although last, by no means least important, 
thing to be considered in selecting a site is space for future 
extension. In starting, a company usually does not wish 
to overburden itself with a large capital, and therefore the 

und taken is often only sufficient for the building 
immediately required ; in the course of a few years, as the 
company grows and has to meet a larger demand for supply 
of current, more generating plant is required and further 
building becomes. necessary, and this then means either 
having two or more stations with a larger staff required than 
is concentrated in one station only, or in obtaining 
statutory powers (in itself an expensive luxury), and the 
compulsory purchasing of the various interests of adjoining 
owners and occupiers, when enormous claims have to be 
met and compensations paid. It is, therefore, false 
economy in the first place not to acquire a large enough 
site for all contingencies of extension and growth which 
may be anticipated for many yearstocome. Other matters 
in selecting a site have to be considered, such as the 


nature of subsoil, facilities for drainage into parish 


sewers, etc., but as these are common to all building opera 
tions and not special to electric light buildings I make 
no particular reference to them. 

Having considered the questions relating to acquisition 
of site, the next matter for consideration is the design and 


* Abstract of a paper read before the Society of Architects, 
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congtruction of the buildings. In the first place, it is usual 
for an electrical engineer to decide upon the system of 
supply to be adopted, and to formulate a scheme and 
repare sketch plans showing disposition and space required 
or machinery, plant, etc. The architect then has to design 
his buildings to meet the requirements of the engineer, 
and practically as a shell to cover and protect the 
engineering plant. The ideas and wishes of the electrical 
engineer should therefore always be studied and adopted, 
as the primary function of a building of this description is 
the supply of current, and not as a testimony of the archi- 
tect’s artistic taste (if he hasany). Engineers’ architectural 
ideas, however, as a rule do not run on parallel lines with 
those of an architect (for instance, Vauxhall Bridge), but 
the suaviter in modo system is far more preferable than 
endeavouring to force one’s own taste and inclinations. 
The plan of necessity depends to a large extent upon the 
- shape of site, but simplicity and economy of working 
should be the keynote. It is needless to say that in the 
London district the buildings must be planned in accord- 
ance with the Factory Act and also the London Building 
Act, the latter, however, having special clauses relating 
to electrical generating stations, whereby the Council have 
power to authorise buildings to be erected of greater 
cubical dimensions than 250,000 eubic feet, and in other 
respects to exempt such buildings from any of the pro- 
visions of the Act if they think fit. The following are 
the principal departments for which provision must be 
made in the plan: (1) coal stores; (2) boiler-house; (3) 
engine-house ; (4) workshope; (5) stores; (6) meter and 
testing rooms; (7) engineers’ apartments; (8) offices and 
also battery roome, if any batteries are proposed to be 
erected at the generating station. 

Coal Stores. — These should be situated adjoining and 
readily accessible from the boiler-bouse. They should be 
divided into a number of bunkers to obviate danger of 
fire and for other reasons ; one to each pair of boilers is a 
convenient arrangement, so that a check may be kept 
upon the consumption per boiler. Generally, however, 
from contingencies of site the coal bunkers cannot all be 
placed near the boilers, in which case it is necessary to 
have a syetem of iron tip-up trucks running on narrow- 
gauge rails from the vaults, with turntables at any point 
where the trucks have to turn at right angles. The doors 
to bunkers should be of iron, hung to lift with counter- 
balance weights ; the flooring is usually of concrete or blue 
Staffordshire bricks. Where the coal is shot into bunkers 
out of carta, it is well to have several removable coal 
plates and shoots to each bunker rather than one central 
one, as in the latter case it is difficult to fill the coal 
bunker to ita utmost capacity without trimming the coal, 
which entails much labour. As to capacity of coal vaulta, 
. sufficient coal should be accommodated to supply the 
boilers for at least three weeks or a month, and, of course, 
if space be available the greater amount of coal sterage 
capacity the better. 

Boiler-Houss.— A convenient arrangement is for the 
boiler-house, where practicable, to run parallel with the 
coal bunkers, also with the engine-house—it is usual to 
sink the level of the boiler-house floor some 8ft. or 10ft. 
below that of the engine-house, so that the se pS 
‘from the crown of the boilers may be conveniently 

laced with regard to the engines, also so that coal may 
be shot down from the ground level into the coal 
bunkers beneath, the flooring whereof necessarily being 
at the same level as the boiler-house floor for ease of 
stoking. The space required in the boiler-house depends 
upon the type and size of boilers, but there should be 
at least a space of 16ft. to 18ft. between the boiler and 
wall opposite firedoor for convenience of stoking, also so 
that boilers, drums, and tubes may be : conveniently 
removed, swung round, and replaced with new ones, 
and for this purpose also large doors must be provided for 
ingress and egress of new and old boilers, as may be 
required in the course of years. The boiler-house should 
be lofty, well lighted, and ventilated by a continuous 
skylight running from end to end of the building, with 
louvre boarding at the sides, the skylight being glased 
with one of the many patent systems of glazing, rather 
than by the old-fashioned wooden bar. Space must be 


provided in the boiler-house for further 3 plant, 
in addition to the boilers, such as feed -water heating 
and detartarising apparatus, Green's economisers, etc., 
depending upon the scheme adopted, and particulars of 
space required for these must be obtained from the 
engineer when planning the building. Stokers’ lavatory 
and urinals should be provided readily accessible from 
the boiler-house, also a stokers’ messroom with cooking 
range, etc. With regard to the chimney shaft or shafts, 
if a single shaft is decided upon, it is best to place it in 
the centre of the range of boilers, with the horizontal 
flue running right and left thereof so that boilers may 
be added as the works grow, and in selecting the position 
of the shaft future extension must be borne in mind. 
It is, however, advisable where funds and space permit to 
have two shafts of smaller capacity rather than one shaft 
of large capacity, so that in the event of repairs being 
necessitated through damage from lightning or other causes, 
one may be shut down whilst the other is working. The 
area of the shaft should also be amply large enough to 
provide for all future boilers that may be pal ey and 
in the London districts particularly it is advisable to 
up the shafts at least 150ft. to 200ft., so as to 
distribute the products af combustion at as high a level 
as possible. The shaft must also, of course, be designed 
in the London district in accordance with the regulations 
of the Building Act. I fear it would be wearying, and 
extend this paper too much, to touch upon the calcula- 
tions requisite in designing a shaft relating to draught, 
wind pressure, stability, etc., all of which, however, are of 
much interest, but I must content myself thie evening by 
making a few general remarks relating to construction 
only. There is a diversity of opinion as to the best form of 
chimney, some authorities arguing that a circular chimney 
is better than a square, but the shape usually adopted for 
electrical stations, however, is an octagonal form of 
unequal sides, or, rather, a square chimney with the 
corners taken off. In calculating the area it must be 
borne in mind that the actual effective area of a chimney 
is less than the entire internal superficial area of the shaft, 
as the velocity of the gases is retarded by friction on the 
sides of the shaft, and it is usual to take for the effective 
area the total area leas 2in. all round. The horizontal 
flue conveying the gases from the boilers to the shaft 
ahould be of a larger sectional area than the shaft, as these 
get constricted by deposit of soot, and if entering the 
shaft from opposite sides a midriff or central division 
wall should be carried up the centre of the shaft some 
15ft. or 20ft., constructed of firebrick. The shaft founda- 
tions of necessity are of vital importance, and must be of 
sufficient area to carry the load, which is usually very 
great, without sinking into the ground beneath. They 
should be allowed to stand some months before the brick- 
work of the superstructure is commenced, as it takes some 
time for a large body of conorete, 30ft. or 40ft. square by 
8ft. or 10ft. deep, to set. The bricks should be speciall 
selected, particularly at the base, to withstand the load, 
which often amounts to eight or ten tons or more per foot 
super ; they must not, with the exception of the cap and 
footings, be laid in cement, on account of its unyielding 
nature, and its not withstanding heat so well as lime 
mortar, also a shaft built in cement usually eracks. The 
materials should be frequently tested during the erection 
of shaft, particularly bricks for crushing strains. An 
extremely good mortar for shafts which I have used, and 
which is used largely in the North, is composed of blue 
lias lime, sharp sand, and foundry ashes, in the proportion 
of 1 of lime, 1 of sand, and 2 of ashes; the jointe should 
be kept thin, and to prevent the shaft being blown out of 
the upright before the mortar has set, the briekwork 
should not be carried up too quickly. A special bond is 
often adopted for shafts, in which a large number of 
stretchers are used, as longitudinal tenacity is required to 
prevent a shaft splitting; for this reason hoop-iron bond, 
well tarred and sanded, should also be built in at frequent 
intervals. In selecting the pono for a shaft it is prefer- 
able that it should stand alone, and not be attached to 
any buildings. If, however, from necessity of plan it must 
be in continuation of walls of a building, there should be 
no bond between the shaft and the adjoining, but a 
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. straight joint to allow the shaft to expand and contract; 
also it should be built first so that any settlement may take 
place before walls are built adjoining. The cap should 
be of simple design, not of too great projection, and little 
or no stonework employed in its construction, as in the 
event of this becoming disintegrated by frost it is costly 
and difficult to repair, and a heavy cap causes the shaft 
to oscillate in a wind with longer pulsations, and there is 
more chance of its being overthrown. A cast-iron capping, 
built up in sections and bolted together, forms to my mind 
the best finish at the top, and to this the lightning 
conductor may be readily fixed and stayed. The shaft 
should be frequently plumbed to ensure a uniform batter, 
and great care should be taken in its construction to see 
that no bats are used. A firebrick lining is necessary, 
which should be carried up according to the height of 
the shaft some 80ft. to 100ft., the firebricks being laid in 
. fireclay, and usually carried up perpendicularly—i. e., with 
no batter—with a 8 averaging about 2in. between the 
outer wall and the lining. It must have no bond with the 
outer wall, and to steady it, headers are usually projected 
through the 2in. space at intervals to touch the lining with 
sand joints. To prevent soot and cinders falling and block- 
ing up the 2in. cavity, the brickwork of the shaft must be 
racked out to cover up the cavity at the top, but room 
must be left to allow the firebrick lining to expand. It 
is essential in firing a chimney for the first time that heat 
should not be applied too suddenly, or there is danger of 
the chimney splitting, so it is well to allow a little heat to 
up for some weeks before it is necessary to use it to 

its full capacity. Foot irons are usually built into the 
interior of the shaft from base to cap to afford access for 
repairs, etc., and in most electric generating shafts the 
exhaust steam-pipe is carried up the centre of the shaft, 
and the stays to keep same upright must not be bonded 
into the firebrick lining or main walls, but should rest on 
the offsets where the brickwork is reduced in thickness to 
allow the exhaust pipe to expand and contract. As this 
exhaust pipe and the heated column of steam inside forms 
. the readiest path for a flash of lightning, it must be care- 
fully earthed and connected up to.the lightning conductor. 
ngine-House.—This, as I before said, should be parallel, 

if possible, with boiler-house, so that steam-pipes from 
boilers are as short as possible, and may be carried direct 
through the wall separating same to engines; its dimen- 
sions, of course, depend upon the number of engines and 
type proposed, and here the engineer must again be con- 
sulted. It must provide accommodation not only for the 
engines and dynamos, but for switchboards, and should 
also either contain engineers’ messroom and lavatory or 
have same conveniently adjoining. It should be lofty, well 
lighted, and ventilated by either skylights or ranges of 
windows so planned that through ventilation may be 
obtained, as it is essential not only for the personal 
comfort of the staff, but also for the plant, that the tempera- 
ture should not be too high. Cleanliness is of extreme 
importance in the engine-house, as dry gritty particles in 
the atmosphere, or blowing about in the wind, would 
shortly do eh ia damage to the bearings of the 
machinery, revolving at such high speeds as it does. For 
is reason, therefore, it is usual to face the walls (and 
where stores and other departments are over the engine- 
house, the ceiling also) with glazed bricks, which are cleanly 
and reflect the light, ensuring a bright engine-house. 
These may also be easily wiped down, and therefore save 
the annual cost of distempering or painting the wall 
surfaces that would otherwise be necessary. Window 
frames in the engine and boiler house should be of steel 
or iron rather than wood, as the unavoidably high tempera- 
ture causes the latter to shrink and wind, and the former 
are also more fireproof. An overhead traveller is essential 
in an engine-house for erection and removal of engines, 
dynamos, etc., and corbels should be built in the walls as the 
. works proceed, or some provision made for carrying rails 
thereof upon which it travels. The flooring of engine- 
house must receive careful consideration. It should 
be carried entirely independently of the ongine-beds, 
so that the vibration set up oy the engines may not be 
transmitted thereby; and it should be paved with some 
cleanly, insulating material—if possible, non-slippings 
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Wood block flooring soon gets greasy and unsightly, and 
the best material ji have found so far is unglazed red 
tiling, although this has the objection of not being a good 
N material. The 5 are usually con- 
structed of a continuous block of concrete (not separate 
beds for each engine), which is carried down 6ft. or 8ft., 
and carefully constructed and planned, so that vibration 
shall not be transmitted to the ground beneath, many 
methods having been tried successfully, and otherwise, to 
prevent the transmission of vibration. That adopted at 
the Chelsea station, which has proved very satisfactory, 
is to first construct a foundation of concrete Qin. deep; 
on this sheet lead is placed, then two layers of con- 
tinuous matting similar to an ordinary doormat, but very 
much thicker; on this lead sheeting is again laid, and on 
these insulating layers the concrete superstructure of the 
engine bed, about 7ft. deep, is erected. The position of 
the holding-down bolts for the engines must be ascer- 
tained, boxes constructed and accurately placed in the 
right position before the concrete is shot into the beds, 
so that after the concrete has set the wooden boxes may 
be taken out and the holding-down bolts, with anchor 
plates attached at the bottom, may be let into the cavities 
thus formed, and grouted in with fine concrete and cement. 
Switchboards should be constructed of some fireproof 
material, slate slab in timber framing being one of the 
best forms of construction. The switchboards should 
be raised one step above the engine-house floor-level on 
a continuous platform, so as to isolate the switches and 
enable the operator working same to have a good view of 
engine and dynamos. Indiarubber mats are provided to 
stand on when operating the switches. A convenient 
office should be arranged, if practicable, for the electrical 
engineer in charge, with a window looking into and com- 
manding the working of the engine-house. 

Workshops.—These must be provided for carpenters, 
engineers, and fitters, etc., with lavatories, messroom, and 
ofice for foreman, the floor s for these depending 
upon the size of the works, and there is little in the 
construction of these of special interest. 

Stores.—These are an essential department of an electrical 
station. They should be conveniently situated near the 
workshops; also, if on the upper floors, lifts and hoists 
must be provided in connection with same. Racks are 
requisite for the various articles stored, and an office for 
storekeeper at the entrance. The stores generally, like 
the whole of the building, should be of fireproof construc- 
tion, and a special store, provided with iron doors, for oil. 
In calculating the strains and stresses in steel construction 
carrying floors of stores, it is well to err on the side of 
excess, as the loads carried are usually very great. 

Meter and Testing Rooms.—These have nothing special to 
call for remark. Stoves should be provided here for warm- 
ing purposes and benches for storing meters, testing, etc. 

Engineers’ Apartments.— These apartments should be 
situated naturally with the best outlook, and if over the 
engine-house, made sound, as well as fireproof as far as 
possible. The accommodation required, of course, depends 
on the number of the staff. 

Offices. — The offices are often situated away from the 
generating station, and must provide accommodation for 
secretary and staff, chief engineer and staff, draunghtemen’s 
rooms, and Board-rooms, and have nothing special to call 
for note. Battery-rooms must be well ventilated to allow 
of the escape of gases, and the floors should be of cement 
or acid-proof asphalte, with channels therein to carry off 
contents of the cells if they should get broken. Accom- 
modation must be provided on the roof, in some convenient 
and accessible position, for water-tanks, as a large storage 
of water is essential, so that in the event of barst mains 
or other causes preventing supply no inconvenience is 
occasioned. 

With regard to construction generally, an electrical 
generating station should be substantial, and of fire- 
resisting materials, as it is of extreme importance to 
prevent fire, not only on account of the damage done to 
works, but as a fire would damage plant and prevent the 
supply of current, which is a most serious matter. Also 
the premiums charged by insurance companies for electrical 
buildings are extremely high in any case, and would 
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be more so unless the building throughout was of a fireproof 
nature. A em of fire hydrants should be fitted through- 
out the building, and in most electrical stations the staff 
are exercised ın fire drill. All walls (at any rate, those of 
engine-honse) should be carried down to same level as 
foundations of engine-beds, and a clear space should be 
left all round the building between external walls and 
those of adjoining buildings to prevent transmission of any 
vibration. 

There are many other points in the planning and 
construction of electrical generating stations that require 
consideration, but I hope to have given some general idea 
of the special matters to be thought of, which may prove 
of interest. | 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the Institution meeting yesterday week, before the 
adjourned discussion on the Swiss visit report, Prof. 
THOMPSON said that he regretted that there was a 
sorrowful duty thrust upon him by the loss which the 
Institution had sustained by the death of Prof. Hughes. 
He felt a deep sense of personal loss, as he was always in 
contact with the deceased gentleman. Prof. Hughes was 
one who never missed a Council meeting, and was an 
earnest and sincere worker. He need not recount the 
claims put upon them by the uame of Prof. Hughes, as his 
fame was world wide. Starting with the printing tele- 
graph, which brought him honours and recognition from 
nearly every government and postal authority except 
our own, he invented the microphone, synometer, and 
induction and magnetic balances. He also managed to send 
signals over 200 yards without wires, and his arrangements 
were very similar to those of the system now so widely 
known. His inventions placed him in the first rank of 
the pioneers of electric work. Some years ago Prof. 
Hughes gave an address to the Institution which had the 
effect of increasing the research in the direction of induc- 
tion. Since then he had read a paper on the “ Faults of 
Oil Insulation.” The President moved a vote of sincere 


sympathy with Mrs. Hughes. 
jor-General WEBBER, in 5 the motion, said 
that many of the members of the Institution would 


remember the way in which Prof. Hughes had given them 
the resulta connected with his own inventions. He 
remembered him when at college in Berlin in 1866, and 
the professor was at that time teaching the telegraph staff 
at Berlin the use of his telegraphic machines. 

The motion, on being put, was carried unanimously by 
all the members rising in their places. 

The PRESIDENT gave notice of the arrangements for the 
funeral at Highgate Cemetery, and said that Mrs. Hughes 
would wish them to be represented at the ceremony. 

The SECRETARY then read the names of the gentlemen who 
had been elected officers and committees of the local sections 
of the Institution in Dublin and Glasgow. At Dublin the 
chairman was Prof. G. F. Fitzgerald, and the vice-chairman 
Colonel C. F. C. Beresford, R.E. The committee included 
Prof. W. F. Barrett, Messrs. C. P. C. Cummins, R. 
Humphries, M. C, Olsson, G. F. Pilditch, A. E. Porte, 
M. Ruddle, and P. S. Sheardon ; the hon. secretary being 
Mr. F. Gill. At G w the chairman was the Right 
Hon. Lord Kelvin, and the vice-chairman Prof. Magnus 
Maclean. The committee was composed of Prof. A. 
Jamieson, Messrs. W. A. Chamen, W. W. Lackie, H. A. 
Mavor, J. M. M. Munro, W. B. Sayers, F. Teague, and 
J. Young; Prof. W. H. Watkinson acting as hon. secretary 
for this section. 

Mr. S. Z. DE FERRANTI, in reopening the discussion on 
the Swiss visit report, said that the principal thing which 
struck him with regard to that visit was the great facility 


for doing all sorts of electrical work on a large scale in 


Switzerland. It was not merely the fact of their having 
the advantage of a large water power available, but the 
customs of the country enabled the people or groups of 
people to carry out work most useful to the country in the 
way of development. That was, he thought, the most 
important thing he had found there, and it impressed him 
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more than the installations he saw. He regretted that 
in this country there did not seem to be that desire 
for progress. ə whole tendency in Switzerland seemed 
to be for everybody to help everybody else to make 
improvements, but here there was great obstruction 
experienced, and the country at e suffered very much 
from this terrible obstruction. Thus they had seen 
Switzerland more ahead in some ways than England. 
The question was not, he thought, a question of the 
comparative cost of coal and water power, but of the 
general obstruction to everything new experienced in 
this country. With regard to some of the details of the 
work they saw, he was very much impressed with the 
complication of the work on some of the installations, 
such as that used for the 5 Railway. The 
generating arrangements, no doubt, were very nice, but 
upstairs there was a regular chamber of horrors. The 
switching on and off was a very momentous problem. The 
greatest defect in the systems they saw was the complica- 
tion which was found there. At Manchester very recently 
he had spoken of the complications found at a place like 
Glasgow. This was done to save copper, but in order 
to do this, a great mass of very complicated machinery 
was required. He did not say it was a bad thing, 
but still it was very complicated. If it was possible to 
reduce the complication and expense and simplify the 
matter, they would be in a much better position to dis- 
tribute electrical energy over large areas. 

Mr. E. KILBURN Scott then spoke, and illustrated his 
remarks with views on the lantern screen. The first slide 
showed a locomotive on the Jungfrau railway and a portion 
of the track. The speaker pointed out that on each side of 
the locomotive were four brake drums, and on either side 
of these four brake drums were four grooves into which 
brake blocks fitted tightly. Another slide showed the 
motor fitted on the truck, which was used to force air 
through the resistance coil fixed immediately above it. He 
then showed the resistance in position. Views of the brake 
gear were shown, the speaker explaining that the brake was 
of cast iron lined with copper. He pointed out also the 
tachometer gear by which the driver could see the speed 
of the rotor. The weight which switched in the rotor 
resistances was also mentioned, and a view of a complete 
locomotive shown. This locomotive was said to weigh 17 
tons, and was of 200 h.p. with a motor speed of 600 revolu- 
tions. The connections were then illustrated by diagrams, 
and the speaker stated that in the Brown-Boveri type of 
locomotive there was one resistance for both motors, but in 
the type just shown there were separate resistances for each 
motor. A drill for rock boring was then illustrated. 
This drill was stated to drill out 2mm. of rock per 
revolution, and it would drill a hole a metre deep in 10 
mag The rock, however, was very favourable for the 
work. 

Mr. M. B. FIELD said that Mr. Crompton expressed his 
surprise at the simplicity of the construction of the over- 
head line. The simplification was effected very easily by 
the use of a separate stirrup. He then sketched a ee 
of a line on which the use of this stirrup was shown. This 
was so arranged that when a car was crossing a point, it 
would just clear the line. When it was in this position 
the current was only flowing through one wire, and the 
motor would run as a single-phase motor for the time. This 
was got over by the use of two stirrups one behind the 
other, so that the current was collected by the one behind 
while the forward stirrup was lifted. With this method itwas 
almost impossible to get a short-circuit, and the device 
worked extremely well. Some engineers, after visiting 
Switzerland, were too apt to jump to the conclusion that 
English roads would be better if equipped with three-phase 
motors, because these avoided the use of rotary converters, 
without considering the great dissimilarity between Switzer- 
land and England. The different characteristics of different 
districts determined which type of motor was best suited. 
Thus there was one region where three-phase motors should 
be used, and another, series motors. No one would ques- 
tion the advisability of putting series motors on lines like 
those at Liverpool and Leeds, where the lines were small, and 
where everything was in favour of the continuous current. 
When they came to mountain railways, they had to admit 
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the claims of three-phase motors. On these railways the 
generating station was often miles from the line, and the 
sub-stations often right up on the hillside, perhaps half 
covered in snow. In this case transformers were necessary. 
The stations were far apart, and a constant speed was 
desirable. In fact, it was looked upon as advantageous to 
have a constant speed, as it stopped any tendency to panic 
amongst the passengers if the motorman could not increase 
his speed, say, on a 25 per cent. down grade This was 
the region where the claims of the three-phase motor were 
paramount. When, however, they came to systems like 
the Central London and the Middiesbrough, in view of the 
variable speed required, continuous-current motors with 
series-parallel controllers were wanted. Taking the Central 
London Railway, which had a total length of about six 
miles and 13 stations, an average speed of 14 miles was 
to be maintained, while the maximum possible speed of 
the motor was 40 miles. Consequently an enormous amount 
of power had to be wasted in the motor resistances. Com- 
paring this with the case of the three-phase railway, where 
there were not many stops and getting an almost constant 
velocity, would give them an idea of the lost and used 
power in the two cases. Before jumping to the conclusion 
that the three-phase system was the best even for the 
Burgdorf-Thun Railway, they should consider the problem 
before Messrs. Brown, Boveri, and Co. While with three- 
phase motors they were not behind any other firm in the 
world, they knew practically nothing of small series motors. 
On the one hand, they were nearly certain of success with 
three-phase motors, and, on the other hand, to have used 
series motors would have been quite in the nature of an 
experiment with them. Before the matter could be pro- 
perly discussed, however, a Board of Trade report, giving 
the costs, etc., per ton-mile for different systems, was 
wanted. 

Mr. A. E LEVIN said that at the last meeting Mr. 
Hammond had suggested that a few details as to the cost 
per kilowatt-hour would be of interest. It was difficult to 
give these with regard to lighting circuits, but the charge 
or motors was made according to a graduated scale for 
large or small motors. For small motors £8 to £10 per 


brake horse-power installed per annum was the average, 


and for large motors £6 or £7 per brake horse-power. These 
prices were based on factory use, or about 3,000 hours per 
year. The fair average was about 4d. per brake horse- 
power hour. This brake horse-power would approximately 
correspond to about one kilowatt-hour in the power-house. 
In a certain calcium carbide works a charge of £2. 8s. was 
made per brake horse-power per annum, but this was an 
exceptional case. As to the great impression produced 
by the three-phase work, he agreed with Mr. Field 
that a much too great point had been made of this three- 
phase work. he system had been worked up and 
improved to suit the conditions found in Switzer- 
land, but it was open to many objections. The most 
important difference between the two systems which 
had been mentioned was their behaviour at reduced 
pressures. A continuous-current motor would run at a 
slower speed, but it made no difference to its torque if the 
pressure were reduced. A three-phase motor was limited, 
however, by its torque, which failed in proportion to the 
terminal voltage. They must also take into account that 
the drop of voltage must not at any one time be very heavy, 
or the three-phase motors could not do their work, and it 
might be necessary, in order that this might not happen, 
that a large amount of copper should be used. With series- 
parallel motors, however, these would run while there was 
any voltage on the line, even if going but slowly. As to 
the capacity of the motors, he thought a continuous-current 
motor might be built for 750 volts as well as a three-phase 
motor. There was, in view of the Board of Trade require- 
ments, no reason why on interurban lines motors should 
not run at a high speed at 750 volts, while within city 
limits they could run at 500 volts at a slower speed. 

Mr. A. P. TROTTER said he was sarprised to hear in the 
previous discussion mention made of three-phase traction 
on the Central London Railway. Those who had studied 
questions connected with that ‘and similar railways saw of 
what enormous importance speed was. He thought it would 
want considerable explanation to show how three-phase 


motors could be used economically on the Central London 
Railway. The three-phase work at Burgdorf was a splendid 
piece of work, but the question of economy was not of 
much importance in that case. Mr. Ferranti had spoken 
also of the enormous complication of the switching work, 
and the lantern slides had shown what a tremendous 
handicap in this direction the engineers in Switzerland 
had to struggle against. He thought there was room for 
considerable simplification in the motor work and switch 
ear. 

Mr. G. L. ADDENBROOKE said there were one or two 
points brought forward at the last meeting which he 
might comment upon. Mr. Swinburne spoke of the 
development of electricity in Germany and Switzerland in 
comparison with this country. It was a curious fact that 
although the large proportion of the lighting in Germany 
was done by municipalities, it had been done in such a 
way as to strengthen the electrical industry, while in this 
country municipal action had the opposite effect on the 
industry. In Germany the contract was usually let to 
one large firm, with an arrangement for running the 
installation for a series of years. These firms were 
financed by the banks, and the method had been successful. 
They had succeeded much better than the English. It was 
also easier to get electrical projects carried through. He 
hoped something would be done soon to enable England to 
be placed on an equal footing with Germany. As to the 
Swiss water power being represented here by steam, the two 
things were not quite the same. It was advantageous to 
the Swiss to utilise their water power, but the question in 
England was whether we could replace isolated steam- 
engines with power generated in a large power station. 
As Mr. Hammond said, the cost of coal per unit was small, 
and the question seemed to be one of capital cost. 

Mr. L. GASTER said he thought the technical institutes 
had been of great help to the electrical industry in Switzer- 
land. The student could there learn cheaply and well. 
This, he thought, accounted for the ordinary engineers 
being well up in their work. Diplomas were also to be 
given for technical subjects, and no doubt they would soon 
have “ Doctors of Electrical Engineering.” He wished to 
say that he was favoured in that he had experienced English 
hospitality, and that he knew the English as they were, 
and not as they were represented in certain Continental 
gutter journals. He was sure if the Swiss engineers came 
over here they would receive a warm welcome. 

Mr. W. M. Morpey said that, as a member of the Swiss 
Visit Committee, he wished to say that practically the whole 
of the work was done by the President, assisted by his able 
lieutenant, Mr. McMillan. On this visit they saw a great 
deal that was worth studying, and they would all watch 
with great interest the future development of what the 
had seen. One of their lessons was that they had to loo 
to Switzerland rather than to America for future guidance. 
He thought the Americans seemed to have one fixed 
idea, and that was to sell what happened to be the 
American standard - pattern machines at the time. 
The English were still under the American influence. 
They were forced to take American machinery because 
their manufacturers were not able to produce the appa- 
ratus required by the English market. His own opinion 
as to Swiss practice agreed with that of Mr. Ferranti, 
in that there was too much complication. A great 
deal of the space used might be saved if the plant were 
simplified. A great advantage in Switzerland, however, 
was that practical men ran the business, and they were not 
under the direction of directors who had not had a technical 
education. People asked why the banks in Germany sup- 
ported the manufacturers. It was because they knew them 
to be good men and true, and not under the control of 
directors with interests entirely different to those of the 
banks. Another thing which the visitors saw, also, was 
how well electrical engineers got on with a minimum of 
control by the authorities. It was also noticed that the 
scientific institutions did not hamper the engineers’ efforts. 
The former helped the electricians, instead of stopping 
them owing to scientific instruments being disturbed. If 
the lines affected the instruments, the latter were shielded. 

Prof. PERRY here said that there was one thing which 
they could not shield—namely, terrestrial magnetism. . 
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Mr. Morpry said that if people wanted to measure 
terrestrial or other magnetism the observatories should be 
taken to a place like the Highlands of Scotland, and not 
put down in the midst of a growing community. Scientific 
measurements should not be allowed to interfere with 
useful industrial projects. As to the use of the three-phase 
system on the Central London Railway, the engineers bad 
to put down something which would work, and not make 
an experiment, The plans for the Central London Railway 
had been prepared for some years, and the Burgdorf-Thun 
bad not been running many months. They were grateful 
to their Swiss hosts, and those who did not go to Switzer- 
land had missed a great deal. In this connection he would 
quote the words of Byron : 


“ How much a fool who has been to Rome 
Excels the fool who has stopped ab home.” 


Mr. CowPER Couns then read his paper on An Electro- 
] no pa Process for the Production of Copper 

ubes.” Se 

The PRESIDENT announced that the next meeting would 
take place on Feb. 8, when a paper by. Mr. R. P. Sellon, on 
econ ala of Electrical Engineering Plant,” would 

read. | 

The following is a list of the candidates balloted for at 
the meeting: 


Members. —C. A. Barge, 97, Leinster-road, Rathmines, Ireland ; 
G. Cheetham, Shubra, Balmoral, Belfast, Ireland; J. Macintyre, 
M.B., M. Ch., F. R. S. E., otc., Royal Infirmary, Glasgow; H. S. 
Russell, B. Sc., Sammerfield, Wallington, Surrey; J. J. Steinitz. 
Surrey House, Victoria-embankment, W. C. 

Associate Members. — Captain C. W. Davy, R. E., 28, Newgate- 
street, E. C.; H. F. D. Jacob, 14, Old Court House- street, 
Calcutta ; Lieutenant G. S. Knox, R. E., Ordnance Survey Office, 
Ennis; J. McCaffery, Westminster Electric Supply Nag or ese 
Davies-street, W.; J. E. D. Neale, 36, Moore-street, ogan- 
gardens, S. W.; J. J. Smith, 7, Seybourne-terrace, Yarm-lane, 
dee a a C. E. Williams, 145, Dulwich-road, Herne 


Associates. —W. H. Ashman, 18, Stewart-street, Auburn, 
Victoria; E. A. Barker, Electric Light Station, Barnsley ; R. L. 
Bendall, Trescoe, Wootton-gardens, Bournemouth ; R. G. Botting, 
14, Mount-street, Aberdeen, N. B.; J. E. Dawson, 3, Gloucester- 
terrace, Armley-road, Leeds ; W. B. Edmunds, City Power Station, 
Osborn-street. Hull; A. M’A. Fyfe, 19, York-place, Perth, N. B.; 
E. Garton, 39, Josephine-avenue, Brixton Hill, S. W.; J. B. 
Gibbons, 103, Gloucester - road, S. W.; D. Henriques, Postal Tele- 
graphs, Aldborough House, Dublin; J. M. Hincke, Brantwood, 

rook-lane, Chester; A. T. Kinsey, Engineer-in-Chief’s Depart- 
ment, G. P. O., E. C.; H. I. Lewenz, 33, Belsize-avenue, N. W.; 
S. L. Macfarlane, 17, Lawrence-street, Glasgow, N. B.; W. N. 
Price, 100, Bothwell- street, Glasgow, N. B.; F. W. Rayner, 58, 
Canbury- avenue, Kingston - on- Thames; A. E. Salisbury, Limbrick 
Hall, Harpenden, Herts; H. Sand with, 3, Albany- mansion, 
Battersea Park, S. W.; 8. G. Starling, Municipal Technical 
Institute, West Ham E.; G. Stannage, P Telegraphs, 
Aldborough House, Dublin; R. M. Wilson, Westwood, Brown- 
aide - avenue, Cambuslang, Scotland. 

Students. — H. L. Brooke, 46, Claremont-road, Highgate; M. A. 
Codd, 5, Roxborough - park, Harrow; E. S. Conradi, 131, Breck 
nock - road, N.; E. S. Lance, 13, Gresley-road, Whitehall Park, 
N ; J. B. Langford, 19, Lork-· road, Erdington, Birmingham; J. 
Milton, Brymore, 52, East Park- e, Northampton; C. 
Stewart, 71, Wood-lane, Treeton, Rotherham, Yorkshire; H. D. 
Symons, 12, Loraine road. Holloway, N.; C. F. Thatcher, Harbour 

w, Cork, Ireland ; A. I. Tracey, Electrical Engineering Depart- 
ment, Northern. Polytechnic Institute, Holloway, N.; R. H. 
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A TROLLEY SAFEGUARD. 


The following arrangement has been devised by Mr. 
R. Humphries, of Ballsbridge, Dublin, to prevent a trolley 
damaging the overhead construction when it leaves the 
trolley wire. The illustration shows the position of the 
trolley pole under running conditions, and with the trolley 
wheel on the wire. When. the trolley leaves the wire 
from any cause, the cateh which holds the springs in 

ition at the far end of the slot, A, is lifted automatically 
73 a releaser fixed to the back of trolley stand. The 
springs (running on a steel roller) immediately close in 
to the end of the slot nearest the pivot, and the trolle 
falls into a position 2ft. or 3ft. below the wire. All 
that is necessary to replace the trolley in position is 
to push up the pole until the springs roll back into 
their original position, where they are caught and 


held automatically by the catch. The releaser (which 
is hinged) is then pushed up, and the car again started. 
The inventor claims that the whole operation can be 
performed easily in two minutes, which seems to us to 
be much too long for a car to be kept waiting. With this 
device the trolley rope can be tied up to pole out of the 
way of passengers and accidental pulling and catching. 


The overhead construction is safeguarded by this device, 
which acts instantaneously. In the lower position we 
understand that the weight of the trolley pole is balanced 
by the spring, so that it can be pushed up again by hand 
until a point is reached at which the roller moves the point 
of the spring attachment out to the limit of the slot. 


Further drawings are required to make this replacing 
action clear, to show how the trolley is preven 


from dropping down on to the passengers’ heads when the 
release takes place. 


DYNAMO TESTING. 


An ordinary meeting of the Glasgow Technical College 
Scientific Society was held on isos last. The Presiden, 
Mr. Dayid Home Morton, M.I.C.E , M.I.M.E , occupied the 
chair. A paper on “Dynamo Testing” was read by Mr. 
Norman Charles Woodfin. The lecturer dealt first with 
the equipment of the testroom, in which there should be 
a shaft running about 200 revolutions per minute, with 
pulleys 2ft., 4ft, and 6ft. in diameter, for testing belt- 
driven machines ; this shaft could be driven off the shop 
shafting or by a separate engine, the latter course being 
preferable. For testing steam dynamos a few lengths of 
flexible steam-pipes were necessary. A battery of secondary 
cells capable of giving 120 amperes for four hours would 
be useful for separately exciting the field magnets and 
for testing small motors. Speaking of instruments, Mr. 
Woodfin said that a Wheatstone bridge and D'Arsonval 
galvanometer and a box of comparatively low resistances 
would prove useful, together with several ammeters 
of type, ampere-meters of the following size 
being suggested: one each of 60, 100, 150, 300, 
500 amperes, with a pretty clear scale about the 
figures just mentioned. Two voltmeters and two speed 
counters would, with three reliable thermometers, complete 
the equipment. An ohmmeter and generator would, how- 
ever, prove very useful for rapid teste, though their 
accuracy was not always to be depended upon to the same 
extent as the instruments already mentioned. 
The lecturer then proceeded to detail the various 
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methods adopted in testing, and with the determination 
of hysteresis, eddy-current, and other losses. Examples 
of results on various types of machines were given, together 
with instances of some rapid tests for total efficiency, ete. 
roceeding to speak of the treatment given to electrical 
Mr oa in engineering works and shipbuilding yards, 
r. Woodfin gave some interesting information of the 
faults developed under very adverse conditions of service. 


At the close of an interesting discussion, during which. 


Prof. Magnus Maclean, M.A., D.Sc., gave some useful 
information on the testing of low-resistance armatures, Mr. 
Woodfin was awarded a hearty vote of thanks for his 
valuable paper. 

— — 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be in snk) sent in is considered 
when marking the relative values of these answers. All 
formules must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only of 
the paper. Questions may be sent at any time. 

QUESTIONS. 

241. If a su oom charged its consumers 2d. per unit 
in the 8 and 6d. ai unit at night, would it pay 
large consumers to charge a battery of accumulators from 
the supply mains in the daytime and use these accumulators 
for their own lighting at night ?—J. C. R. 

242. How is the efficiency of a live steam injector for boiler- 
feed purposes determined? Give results of tests if 
possible. —J. G. 

ANSWERS. 

Question No. 235.—I have a bar drum armature which gives off 
400 amperes 110 volts. After a 12 hours’ run the tempera- 
ture rise was 50deg. F. The other night the load was 
300 amperes for only six hours; upon — ing, the tem- 
perature rise was found to be 155deg. F. ere had been 
no sparking during the run. a 5 found, npon 

» not wrong, 4 one or two connections 
„ he remade these joints, and since then 
the machine has run as well as ever. Account for this 
phenomenon. 

Best Answer to No. 235 (awarded 108.).— The fact of 
the dynamo having for some time run without any 
excessive rise in temperature shows that the armature is 
wound with a wire of sufficient cross-sectional area ; hence 
if on one occasion the temperature rise was of the nature 
indicated in the question, it is apparent that some fault 
must have developed either in the machine or the external 
circuit, If a double earth had developed in the outer 
circuit the machine would have to give a much greater 
output, but this would be shown by the ammeter, unless 
the double earth had occurred between the machine and 
the ammeter; or provided the instrument was in the positive 
main, a leak on the positive brush lead, and also on the 
negative external main, would, for the leakage current, cut 
out the ammeter. This might possibly be the cause, but 
as the question atates that upon testing no fault was found, 
this is hardly likely ; we must therefore look for the cause 
in the machine itself. 

A short-circuit in the armature would cause such excessive 
heating in the faulty coils that they would burn out, and 
so at once show themselves. Supposing, however, one con- 


nection was broken, one side of the armature would have 


to carry double current, and so would generate greater heat, 
and this heat would be spread equally over all the armature, 
as the coils forming the current-bearing half would be 
rapidly altering, one being dropped and a new one taking 
its place, until all the coils, with the exception of the 
broken one, had been in this half. Against this theory is, 
however, the fact that no sparking was discernible, and an 


armature with a broken coil will spark every time the 
commutator segment connected to the broken coil passes 
under the brush, as the current is then transferred to the 
other half of the armature. Let us assume that the resist- 
ance of either half of the armature is 001 ohm, and, 
further, let us assume that owing to an imperfect connec- 
tion in one joint there is a resistance equal, say, to one ohn, 
then the resistances of the two halves will be ‘001 ohm 
and 1-001 ohms respectively, or one side will carry a 
thousand times more current than the other. In this case 
there will be, with 250 5 one side carry- 
ing all the current, but there will be no sparking, as the 
current will not be broken immediately, but the increased 
resistance will act as a damper, and owing to its presence 
the majority of the current will change to the other side, 
while the coi! is under the brush. 

The result, then, of such a bad joint will be that the 
armature will get very hot all over, but more especially at 
the point of bad contact, which will heat sufficiently to get 
discoloured. As this is exactly what the question states 
did occur, it may be assumed that this is the true solution. 
Probably two of the joints were dirty, or imperfectly made, 
and had heated from the commencement, but had not been 
noticed. Gradually the solder had, owing to this heat, 
melted away, until the joint had become moat imperfect 
with a very high resistance. The fact that the making of 
these joints again cured the fault helps to prove this 
reasoning.—F. J. A. M. 

Answer to No. 235 (awarded 6s.).—As far as can be 
gathered from the limited amount of data given in ques- 
tion, the most feasible explanation of the abnormal rise in 
temperature is that a temporary short-circuit gccurred 
between one or two conductors which had only a slight 
difference of potential between them. There are one or 
two other possible but less likely faults that might 

ive the same results. These can be dealt with later. 

he above-mentioned condition of affairs seems the wast 
likely, for the following reasons : a) It is stated that one: 
or two connections only were discoloured ; thia points to 
these having had an excessive current passing through 
them. (2) Phere had been no sparking during the run; 
this is quite possible under these conditions. If the machine 
is well designed with a brush-shifting range, the short 
might not disturb the field sufficiently to cause sparking at 
first, although it is probable that if the same conditions 
had continued, flats would have gradually developed, with 
consequent sparking. The writer has seen a machine with 
three adjacent commutator segments shorted under collar, 
while for three weeks the only indication of anything 
wrong was the excessive 3 of commutator ; after this 
period, however, flats began to develop. 

As to the probable cause and locality of the short, the 
likely places would be either the commutator or the 
butterfly (or equivalent type) end connections. The 
possibility of the first of these being in fault depends a 
good deal on the construction of the commutator. The type 
of machines that have an air-space under segments admit 
of loose bits of solder, etc., getting in and bridging across 
undersides of the commutator bars; if solder, it might roll 
or revolve with the commutator until the temperature rose 
sufficiently to allow it to stick, when it would form & 
short until it fused, then the fault would disappear. The 
other likely place to look for the fault would be at the 
end connections. The sketch shown in Fig. 1 points to 1t 
not being a difficult matter to obtain a short in these parts, 
for although the butterfly pieces, which are packed rather 
closely, are insulated up to the end connections, B B, 8- 
slight mechanical injury due to careless lifting of the arma 
ture or a like cause might make a temporary or permanent 
fault. When looking for this fault, however, it would save 
time to remember that in this case it could not be between 
any bars of appreciable potential difference, otherwise & 
burn-out would have occurred. Again, solder or any piece 
of metallic substance falling in the tangle of end connec 
tions might give the same result. 

Turning now to the leas likely explanations of the 
phenomena: (1) It is possible that if the armature bas & 

earth somewhere on winding, and that on the Par 
ticular run in question a point in the outside circuit Van 
put to earth by a mischance, then a current, the ma guitu 
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of which would depend on the resistances of the two faults, 
would flow, and (if ammeter was on opposite pole to 
external fault) would not be registered (see Fig. 2). In 
sueh a case sparking would probably occur at each revo- 
lution, but in certain exceptional cases might not do 80; 
beating would cease with removal of external fault. (2) It 


S* S 3NO9 


— — — — 


Fie. 1. 


is not stated whether the machine has two ar four poles; if 
four-pole, a satiagactery ian eould be given if sets 
of brushes were not equidistant, for then one set of, say, 
+ brushes might be at a petential hi by the fraction 
of a volt than the other ＋ aet, in which ease heavy local 


Fic. 2 


currents might pass with consequent heating. (3) One of 
the brush-holders might be earthed, in which case, if a 
temporary fault occurred on the main of opposite sign, it 
would be possible for a heavy current to flow witheut 
being registered ; this might be sufficient to account for the 
overheating (see Fig. 5). 


Fie 3 


The objection to these latter explanations (at least 1 
and 3) is that the machine being overloaded would show it 
either by slowing up of motor, drop of volts, or external 
heating; but as it is not stated whether or no anything of 
this sort was noticed, the above is put down for what it is 
worth.—L. M. 

Question No. 236.—In a smooth-core two-pole drum armature 
what advantage is gained from the lamination of the copper 
conductors? Give figures, and state if the same apply to 
the conductor in slot-wound armatures. 

Best Answer to No. 256 (awarded 108.).— The advantage 
of the lamination mentioned in the question is that it 
permite very much larger dynamos to be built than would 
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be the case if solid conductors were used. This may seem 
a strong statement, but it is actually the case. Single 
copper bars of a greater width than 0-2in. are quite inad- 
missible in a dynamo. Unless such a conductor were made 
very high it would not carry much current; and if it 
were made high, then the air-gap would be tremendously 
so hia and the machine would require enormous magnet 
coils. 

Assume that a wide conductor is used—much wider than 
0'2in—and consider what happens. Imagine that the 
conductor is just entering the field, and that it is as shown 
in Fig. 1. The edge A is already in the main field of the 
machine, while the edge B is still in the stray field, which 
is much weaker, or ought to be. Evidently, then, A is 


Fic. 1. 


ousting lings of foree much quicker than B, and therefore a 
very much greater E. M. F. is induced in A than in B. 


This is shown diagrammatically in Fig. 2, where the long 


thick arrow shows a large E. M. F., and the short thin arrow 
shows a small E. M. F. The greatest difference of E.M F. 
will be between these two outside layers. But evidently 
differences will exist all over, as the E. M. F. diminishes 
gradually from A A’ to BB. | 
Consider the case where the machine is running on open 
circuit, but with excited field—say, a shunt machine. 
Then the armature current is equal to the shunt current, 
wnd is very small. In this case we have these E M.F.’s set 
up practically in a conductor in which a negligibly small 
current is flowing. The result is that they can set up a 
current on their own account. The difference of E. M. F. 
may be very small, but the resistance of the possible circuit 
is comparatively much smaller, and so a very large current 


Fie. 2. 


flows in the direction indicated by the longer arrow—.c., 
AA’B’B. The beat produced by this current is, as usual, C?R, 
and although R is small, C is large, and C? much larger, so 
that evidently a very considerable amount of heat comes in 
question. And, as already mentioned, the heating is so 
great that it is practically impossible to build armatures 
with strips of greater width than about 0°2in. The evil 
may be mitigated by sotting the pole-edges “skew to the 
axis. Then the conductors enter the field more gradually. 


Tob. End View 
85 


A A 


Fid. 3. 


Or the field at the pole-tip may be “shaded off by round- 
ing the edges well and boring the magnets slightly oval, 
so that a greater air-gap comes where the field ends. But 
these are only makeshifte, and the solution of the problem 
is to use several thin conductors in parallel—i.c., to laminate 
the har, making the laminations as shown in Fig. 3. The 
insulation need not be high, beeause the E. M. F. in question 
is so small; but the number of laminations should be as 
large as possible, consistent with avoiding waste of space 
through insulation. The laminations are insulated from 
one another, generally with: paper, throughout their length, 
except for a space at each end, where the end connections 
and commutator joints come. Here they are all sweated 
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together, and make a solid end. If the bar were used | 


thus, the amount of carrent would be much less than 
before, owing to the very much increased length of the 

ths as well as the diminished cross-section. Note, 
owever, that eddy currents would still exist, because 
the old paths are open through the ends, and each lamina- 
tion has stil] a different EMP. from every other. Hence 
the evil is still there, bat it may be got rid of practically 
altogether in the following manner: before sweating the 
ends together, the whole bar, built up into ita proper size, is 
twisted at the middle through 180deg., as shown in Fig. 4. 


Vien on Tob 
A 


RB’ 
Vie rr Crom Side 
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It is evident that one half of A has a high voltage induced 
in it at the same time that its other end has a low voltage. 
These two add themselves together simply, as A A’ is too 
thin to allow any appreciable eddy current to be set up 
Within itself. But similarly the two halves of B B' have 
different E. M. F. s, which, however, add together to the 
same total as the totalin A A’. Hence the old circuit, 
A A’ B' B, bas two equal E. M. F. s in it opposing one 
another and no current flows. Similar considerations show 
that every lamination has practically the same E.M.F. in 
it, and as all are in the same direction no eddy current 
exists at all, but all the E.M.F. caa be put to useful 


purpose. 

Figures are asked for ; but it is no use giving compara- 
tive numbers. These depend, like so many other things, 
on circumstances present at the time—¢e.g., the total thick- 
ness of conductor 5 with lamination, the peripheral 
of speed, and so on. But it has already been said that the 
use of laminations is simply that machines can be built 
which otherwise could not be built. And the twist, which 
eliminates the last traces of eddy current, increases the 
output of the machine by several per cent. for the same 
temperature rise. 


Fic. 5. 


The consideration has been for the case of an excited 
machine on open circuit. But the same loss of efficiency 
occurs when a current is flowing, for then, although no 
actual circulation of current takes place, the current 
distribution is much higher at the front of the bar than 
at the back on entering the field; and hence the front 
becomes much hotter than it should, and this heat gradually 
spreads to the whole bar. It may be pointed out that the 
conditions ‘are reversed on leaving the field. But the 
result is exactly the same—namely, unnecessary heat is 

roduced. The avoidance of eddy currents has been accom- 
plished in other ways, as, for instance, where the conductor 
consists of stranded copper pressed to the required shape. 
This is practically identical in principle with the above, the 
twist extending all along the bar instead of falling only in 
the middle. It may be added here that the twist as 
described is, after being made, pressed together to the 
same size as the rest of the bar. The ends are sweated 
together, and the whole is insulated, appearing just like 
a piece of solid rectangular copper. The twist takes up 
very little extra room. 


It is interesting to pass to the second part of the ques- 
tion — concerning alot- wound armatures. In this case the 
distribution of lines in the air-gap may be taken probably 
somewhat as shown in Fig. 5. Practically no lines go 
through the long air-gap in the slot, as the magnetic 
resistance is so large. Imagine the armature moved a 
little forward. The lines of force still seek the shortest 
way—magnetically shortest—and consequently they follow 
the teeth and are “ bent,” to use a somewhat unphilo- 
sophical and illogical term as applied to lines of force. 
This “bending” goes on until the air-gap they are 
cutting is greater chen the air-gap in the slot. Then they 
cross over to the next tooth. It is at this point that the 
possibility of eddy currents comes in, but it is a fact that 
no eddy currents result; and the reason is said to be that 
the lines of force jump across so quickly that the time of 
action of any differential E.M.F. which may be induced is 
so small as to be equivalent to zero. An illustration may 
help to make this clear. One must imagine that one is 
travelling in a railway carriage in one of whose window- 
panes is one of those slight imperfections called “diamonds” 
(J of the nature of a small lens. If the train is pen a 
paling with vertical wood battens close together, then what 
one sees is something like Fig. 6. The palings must pass 
the diamond,” but one never sees them do it, because they 
jump across so quickly. The application is clear: the 
palings are like the lines of force, while the “diamond ” is 
the conductor, and the cases are completely analogous. 


nil 7 ain U | 
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It may be mentioned, though it does not come directly 
into the question, that though no armature conductor 
eddy currents exist in a slotted armature machine, very 
serious eddy currents do exist in the pole-pieces, especially 
on the pole-tips. This is because of the “ shaking” of the 
field, which takes place as has been described. This is 
most marked at the pole-tips where the stray field exists, 
The lines arecarried with the teeth for amuch greater distance 
than in the more saturated air-space inside the pole air-gap, 
and the effect is most marked at the “trailing” pole-tip 
when there is current in the armature, because then the 
armature reaction crowds the lines round to that pole. To 
avoid these eddy currents in the pole-pieces the air-space in 
the slot should be as nearly equal to the machine’s air-gap 
as possible, and if the size of conductor does not allow this, 
then the slots may be either drilled right through the 
armature under the external surface, or the whole ordinary 
slotted armature may be enveloped in a winding of soft- 
iron wire in the direction of the armature plates, or the 
slots may be made not rectangular, but with the outer 
ends almost brought close together, which is practically 
equivalent to the first-mentioned method with enclosed 
conductors. | 

To sum up, for smooth-core large-current armatures the 
conductors must be laminated, and should also have some 
sort of twist, otherwise they become unbearably hot. For 
slotted armatures the conductors may be solid, but the 
eddy currents are transferred to the pole-pieces, which get 
hot, and in this case special constructional contrivances are 
employed also, a description of which in full does not, 
however, concern the present quesiion.—T. C. 


Answer to No. 236 (awarded 5s.).—Armature bars are 
laminated solely for the purpose of reducing the eddy- 
current loss in them, and the consequent heating and waste. 
These eddy currents occur only when the bar is passing 
through the fringe of magnetic lines spreading out from 
each pole-tip. ilat in the fringe the two sides of the 
bar are passing through oe elds of different density, 
and therefore generate E. M. F. s of different amount. These 
EM. F.'s both act in one direction, but since one exceeda 
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the other there is a net E.M.F. equal to their difference, 
acting up one side of the bar and down the other. This 
action, though chiefly confined to the outer edges (which 
have the largest difference in flux density), occurs in a 
gradually decreasing degree towards the centre of the bar 
as well (see Fig. 1). If the armature is supplying little or 
no current to the external circuit, this differential E.M.F. 
will cause an alternating current (in one direction whilst 
a roaching, and in the reverse direction whilst leaving a 
piece) to circulate in the body of the bar, whilst if the 
armature is supplying a considerable current to the circuit, 
the only effect may be to increase the current density at 
one side of the bar and reduce it at the other, in any case 
causing a waste of energy. That such an action takes 
i ean be readily 3 by fixing a single loop of wire 
with the two sides of the loop separated by, say, gin.) on 
any smooth-cored armature, and connecting the ends of the 
loop to an ordinary D’Arsonval galvanometer. If the field 
of the machine is then fully excited, and the armature is 
rowy turned round by hand, the galvanometer will be 
found to give a decided throw each time the loop enters or 
leaves a magnet pole, whilst at intermediate points no 
current will flow in the loop. 


Fie. 1. 


The maximum allowable width of a solid (unlaminated) 
conductor on a smooth-cored armature depends on the 
shape of the fringe and on the flux density in the air-gap. 
With ordinary conditions as to flux density, peripheral 
speed, etc., as found in practice, experience has shown that 
it becomes necessary to laminate the conductors in some 
way when their peripheral width exceeds about in. or Zin. 
Various methods of laminations are in use. The bars may 
be split up into a number of parallel strips arranged edge- 
ways to the core and separated from one another by thin 
paper or other insulation. Sometimes a number of ordinary 
cotton-covered wires in parallel are used in place of a 
single solid bar. Both these arrangements do good, but 
since the several parallels must be connected together at 
the ends of the condactors (where they are soldered into 
the end connectors or into the commutator) the edd 
currents can still circulate to a certain extent. A muc 
better arrangement, and the one most common in practice, 
consists in making the conductors of ordinary twisted 
stranded cable pressed to the 
that the resistance of the oxidised surfaces of the separate 
wires is quite sufficient to prevent eddy currents passin 
across the bar(even when considerable pressure hasbeen us 
in shaping it), and at the same time the twist of the cable causes 
a given wire to lie first on one side and then on the opposite 
side of the conductor, and thus wholly destroy the 0 
for eddy currents to circulate through the soldered joints, 
as is the case with the other meth The actnal eddy- 
current loss due to the use of solid conductors cannot 
calculated with any accuracy, nor can it be experimentally 
measured because of the difficulty in distinguishing between 
eddy currents in the bars and eddy currents in the pole- 
faces or elsewhere. The fact that laminated conductors, 
in spite of their considerably 3 cost, are invariably 

on modern smooth- core dynamos having bars tin. or 
more in width points, however, clearly to the necessity for 
some such arrangement. In the case of slotted armatures 
this particular eddy-current trouble is considerably reduced, 


uired shape. It is found | 
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for the flux density inside the slot (even when parallel-sided 
open slots are used, but especially with partly-closed slots) 
is so low that slight differences in it can only give rise to 
exceedingly small and harmless volt differences between 
the two edges of a bar, even if the bar be very wide. 
Thus solid copper conductors as much as lin. square are 
sometimes used successfully on heavy-current slotted 
armatures. Of course, if the teeth are worked at a 
very high flux density (2C,000 to 23,000 C.G.S. lines 
per square centimetre) e density in the slots may 
approximate to that occurring in smooth-cored armatures, 
and correspondingly thin conductors must then be used. 
Slotted armatures wound with conductors of wide 
strip (ljin. to 2in. wide) set on odge sometimes give 
trouble due to eddy currents induced in the flat faces 
of the conductors by the action of the armature cross 
ampere-turns. These cross ampere-turns distort the main 
field so as to cause some of it to pass across the slots more 
or less at right angles to the direction of the teeth, instead 
of allowing all to pass radially down the teeth. This 
distorting action is zero at the surface of the armature 
and a maximum at the bottom of the slots, so that natu- 
rally the density of the distorted field varies at different 
points in the slot, and so gives rise to eddy currents in the 
strip conductors in much the same way as explained above 
for smooth-cored armatures. The strip conductors are 
therefore sometimes made up of plaited oxidised wires 
pressed to the required shape, and sometimes the solid 
strip is retained, but one or two longitudinal slots are cut 
in it from end to end, thus increasing the length and 


resistance of the eddy-current path.—Q. 


FORTHCOMING EVENTS. 


FRIDAY, Fes. 2. 


Royal Institution.—At 9 p.m., discourse on Wireless Tels» 
graphy,” by Signor G. Marconi. 

Institution of Junior Engineers.—At 8 p.m., at Westminster 
Palace Hotel, paper on Arc Lamps and Are Lighting,” by 
Mr. H. G. Cotsworth. 

Institution of Civil Engineers. — At 2.30 p. m., studente’ visit to 
the electrical works of the London United N he 

Limited. Assemble at works, 88, High- road, Chi 3 
train from Westminster Bridge to Turnham Green ab 
1.52 p. m. 

North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.30 p.m., at Newcastle, discussion on pa on 
“Receiver Drop in Multiple-Expansion Engines,” by Prof. 
R. L. Weighton, and paper on The Distribution of Mate- 
5 E the Upper Works of Large Steamers,” by Mr, S. J. P, 

hearle. 


Monpay, Fes. 5. 
Society of Arts.—Abt 8 p.m., Cantor lecture, ‘‘ The Nature and 
Yield of Metalliferous Deposite,” by Mr. Bennett H. Brough. 
Society of Engineers.—At 7.30 p.m., at Royal United Service 
Institution, ordinary meeting. 
Tuxspay, Fes. 6. 


, Institution of Civil Engineers.—Ab 8 p.m., ordinary 


Papers on Moving Loads on Waway Underbridges,” by Mr. 
W. B. Farr; and Note on the Floor System of Girder 
Bridges, by Mr. C. F. Findlay, M. A. 
WEDNESDAY, FEB. 7. 
of Arts.—Abt 8 p.m., ordinary meeting. Paper on The 
Housing of the Poor,” by Mr. Edmund Wilson. 


THurspay, FEB. 8. 


Institution of Electrical —At 8 p.m., ordinary 
meeting. riper on The Standardisation of Electrical 
Engineering Plant,” by Mr. R, P. Sellon. 


Society of Arts.— At 4.30 p.m., ab the Imperial Institute, pa 
on The Projecte of Railway Communication with India, by 
Mr. J. M. Maclean, M. P 

FRIDAY, FEB. 9. 
Society.—Ab 5 p. m., annual general meeting. Presic 
dential address by Prof. Oliver J. D. Sc., F. R. S. 

Institution of Civil Engineers. — At 8 p. m., students’ meeting. 
Paper on Underground Sources of Water Supply, by Mr. 
D. E. Lloyd-Davies. 

SATURDAY, FB. 10. 

Institution of Electrical Eagineers.— Students' visit to Mesars. 
Siemens Bros. and Co. “s works, Woolwich. Train leaves 
Charing Cross for Charlton at 9.20 a.m. 

Glasgow and West of Scotland 


Seciety.—At 7.30 p.m., 


rdinary P The 
0 meeting. Paper on 
Bacteriological Treatment of Sewage,” by Mr. 


. Shanks. 
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IN COURT. 


No doubt a lawyer would prefer a trip to the 
Engadine as a change from his normal work, but 
a layman whose physical constitution can stand the 
atmosphere of the law courts and whose mental 
equipment is fairly perfect as regards a knowledge 
of technics may find considerable amusement, if not 
edification, in listening to a big case. Such a one 
has been in progress during the past few days. We 
are not entitled to consider the merits or demerits 
of the case, as the matter is still sub judice, and 
whatever may be the verdict in this court will 
probably be carried still higher. The educated 
layman must sit and listen with feelings of 
admiration akin to awe at the matter and 
methods of counsel. These gentlemen get up their 
case with wonderful acumen, each side trying to 
make such points as will tell for their particular view 
of the case, all the while educating the judge as far 
as possible to see the technical matter in the same 
light as they individually see it. The rôle of the 
judge, however, is the most complex and arduous of 
all. He perhaps has to learn all about this par- 
ticular phase of technics whilst hearing the 
conflicting evidence and opinions, and though 
trained in the best school his task is about as 
dificult as that of any human being. Vast 
interests depend upon his decision, hence his 
responsibility is great. Long ago we suggested in 
an article that met with extended approval both 
with lawyers and laymen, that an unbiassed expert 
might with advantage be called upon to assist the 
judge in matters requiring special technical know- 
ledge. We are bound to say, however, that even 
without such aid the judges manage generally to 
grasp the salient facts of each case, and to give 
decisions that generally meet with approval—that 
is, meet with the approval of disinterested parties ; 
though the approval of those on the losing side 
is seldom given, at any rate till time has 
had a chance of assuaging chagrin or loss. 
Listening to the case of Rucker v. the 
London Electric Supply Corporation makes us 
desirous of offering another suggestion, involving 
no expert, yet, we think, if adopted tending to help 
the judge. This particular case is in relation to an 
electrical patent, and involves the use of electrical 
terms. Now such has been the progress of apphed 
electricity during the last quarter of a century, that 
its terminology over that period has undergone 
constant change. A judge hears one witness speak 
of pressure, another of tension, another of E.M.F., 
then he hears of things in parallel, in multiple 
arc, a straddling the wires, in derivation; he 
hears of quantity, of current, of intensity, and 
so on through the whole gamut of electrical 
terminology. Surely it must require some 
mental strain to grasp that various terms are 
synonymous, and to group the synonyms. At the 
commencement of such cases would it not be 
possible to print lists of synonyms, so that the 
constant explanation is not required to drive home 
the fact that tension is the same as pressure or 
E.M.F., and that intensity and current mean one 
and the same thing. Surely it is no part of a case 
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to have to show that terminals on mains in parallel 
are merely the terminals of the machine extended, 
and that connections with the opposite terminals on 
mains in parallel are merely equivalent to con- 
nections across the terminals of the machine. 
All these little things so familiar to the expert 
tend to complicate the matter in the mind of the 
inexpert, and even in the highest-trained legal mind 
must tend to fog rather than make clear essentials. 
Books and papers of this period published a few 
years apart use a different terminology, which to the 
listener for the first time must be very confusing. 
It is bad enough to the expert to find books and 
papers using the different terms indiscriminately, 
and to find in common formule a variety of symbols 
referring to the same thing. It is perhaps a little 
rude and impertinent to point out that the time of 
lawyers is a valuable commodity, and that whatever 
tends to curtail the time spent on a case tends to 
curtail the expenses also. We do not imagine, 
however, that the majority of lawyers would be 
against some minor improvements of the kind. 


ELECTRIC RAILWAYS. 


The Metropolitan Railway Company has allowed 
another general meeting to go by without coming to 
a practical decision on the use of electric traction on 
their lines. The Chairman, at the meeting last 
week, expressed his regret that the experimental 
train on the Earl's Court to Kensington H igh-street 
section had not been fully tested. He added that 
“ the shareholders might rest assured that the 
question of the adoption of electrical traction 
was one which was exercising the Board’s 
very careful attention, and he might state 
that they had tried other experiments on a 
piece of line at Wembley Park, which, so far 
as they had gone, had given the directors and 
officials an amount of valuable information, which 
would assist materially in solving the difficulties 
in the way of applying electrical traction to the 
working cf the railway.” The cost of the experi- 
ment is to be borne by the reserve fund. The 
chief encouraging feature in the company’s report 
is the reference to the Bill to be brought before 
Parliament for powers to build a large generating 
station on the Thames near Chelsea Creek. In 
our opinion there was absolutely no need for 
the present experiment, as there is ample infor- 
mation to hand to enable engineers to design 
an equipment for the complete Inner Circle, 
giving a quicker and more efficient service. The 
directors may not feel assured as to the financial 
results, but here again they can obtain figures which 
should settle the matter once and for all. We trust 
that they will tackle the question boldly, and that 
the necessary steps towards the electrical equipment 
of this important, and, at present, most unhealthy, 
line may be taken this year. 


Junior Engineers.—At the meeting of the Institution of 
Junior Engineers this evening at the Weatmineter Palace 
Hotel, ab 8 p.m., Mr. H. G. Cotsworth will read a paper 
entitled Aro Lamps and Arc Lighting.” : 


CORRESPONDENCE. 


One man’s word is no man’s word, 
Justice needs that both be heard.“ 


TYNESIDE ELECTRIC POWER COMPANY. 


Sir, — Referring to your paragra h with the above 
heading in your current issue, Í should like to be allowed 
to point out that the prices per unit mentioned in our Bill 
should only be taken as maximum prices, and that we 
quite realise that considerably lower prices than those 
mentioned will have to be charged to large power cou- 
sumers if we are to compete with steam-engines. 

As a matter of fact, we have already offered a scale as 
low as 3d. per unit for the first 100 hours per quarter, and 
0-9d. per unit for subsequent hours, for the supply of power 
in localities where the consumers are likely to be large and 
numerous.— Yours, etc., A. A. C. SWINTON. 

London, S.W., Jan. 27, 1900. 


—— 


REVIEWS. 


The Steam Engine and Gas and Oil Engines. A Book for the 
Use of Students who have time to make Experimente and 
Calculations. By Prof. Joun Perry, D. Sc., F.R.S., ete. 
Macmillan and Co Price 7s. 6d. 


It is rather late, but not too late, to notice this good 
book. There is a hearty breeziness about everythin 
Prof. Perry writes that is good whether you wit 
ail the statements or decide to differ. Is this the book 
about which Prof. Perry tells the tale of a student saying 
to him that the said student took à technical book away to 
read during a holiday? What! take a heavy scientific book 
to read,” said the Professor; why I should goto sleep.” That 
is just what I do,” said the student. It is hardly con- 
osivable that anyone interested in stéam could go to 
sleep over this book whether upon a holiday or not. 
Indeed, we rather commend the plan of taking at least one 
heavy book wher upon a holiday, as one soon gets tired of 
the utter inanities of fittion and gladly turns for rest to 
the heavier book when a shower or some other untoward 
event stops outdoor proceedings. At any rate, what is 
read under such circumstandes is often thought out better 
than when read under the stress of ordinary work. This 
book has a twofold object. It discusses and illustrates 
simply and clearly the detailed parts of the machine, and 
it puts forward the theory which determines the construc- 
tion and action of these parts. There are 34 chapters, 
but to examine and comment upon each of these in 
turn, attempting to appraise their relative value to each 
other or to similar writings in other books, would be too 

tatask. Thus we shall follow the example of the 

, and touch lightly here and there. Might we venture 
to suggest a fault in the many interpolations—too many 
for teachers and often a little unsuitable for students. It 
is extremely interesting to glean some hints as to Prof. 
Perry’s own methods, but in turning aside to indicate these 
the writer is apt to imagine the student reader to know a 
little more of the subject than he usually does. The late 
Prof. Todhunter we always thought erred in this direc- 
tion of assuming a little too much knowledge or brain 
capacity. It will probably be held that fault—if 
fault it is—erra in the right direction, and far too 
many writers forget the essential work of the teacher, 
which is to make the pupil think, and not only to 
cultivate the memo a | teach a long string of facts. 
Unless the reader of this book is prepared to exercise his 
brain, he had better put the book upon the shelf and buy 
a novel. A great difficulty in a work of this kind is to get 
illustration and descriptive text together. Prof. Perry has 
not solved this problem. Comparison with works on heat 
and steam a century old will show the immense advances 
made during that period, but a careful examination of this 
book will also show what great room there is for future 
workers. Here are dozens of suggestions for experimental 
research, dozens of acknowledgments that knowled 
is defective and calculations approximate, which should 
tbe an incentive to the -ambitious young student. 

t us take one such subject for comment. On p. 2 the 
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author calls attention to the waste energy when a bath of 
hot water is run away. On p. 155 he says: “Bat the 
above figures will teach an important lesson—important in 
all heat-engine work—namely, that we take away and 
waste in the exhaust nearly as much heat as we give to the 
stuff, so that only a small portion is utilised and converted 
into useful work.” In connection with this subject we 
would suggest that every student makes himself thoroughly 
acquainted with a report to the Royal Agricultural Society 


ducts of combustion escape through holes in the front part 
of the arched top, passing over to the back of arch, and 
then down the sides of the brickwork surrounding the 
drying hearth, and into the flue. Many circumstances 
affect the quantily of refuse and cost per day of burning, 
the most important perhaps being the kind of refuse and 
amount of moisture it contains. The frequency of clinker- 
ing has a marked effect on the rapidity of destruction and 
cost. Thus the Horsfall furnace, which will burn 10°2 tons 


Fics 17 and 18,—Cross-Section and Front Blevation of the Horsfall Patent Refuse Destructor. 


issued, if we remember rightly, after their exhibition some 
few yearsago at Newcastle. This report deals exhaustively 
with the query, Where does the heat energy of the coal 
goto? But to return to the exhaust. We have reason to 
believe that a good deal of attention is just now being 
given to this subject, and claims are made as to successfu 
utilisation. It may even prove that Prof. Perry himself 
has to consider these claims. Be that as it may, he 
indicates a field for the student to examine and experiment. 
Throughout the book the author has clearly set forth 
accepted theories, in many instances adding surmises as to 
the trend of future developments as they exist in his own 
mind, and with these theories giving, as we have said, the 
latest practical details, We had marked a large number of 
pee for detailed comment, yet refrain—because 

rof. 8 thinks so little of the knowledge of the subject 
“ poss by a newspaper writer ” (vide p. 112), while the 
student will gain more advantage by thoroughly studyin 
the book itself. There is not a single chapter in it whic 
does not deserve close and careful attention. 


THE ECONOMICAL GENERATION OF STEAM 
POWER. 
BY BENJN. A. TAPP. 
(Continued from page 122.) 


The Horsfall furnace is constructed similarly to the 
foregoing, as will be seen from Figs. 17 and 18, forced 
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draught being employed and obtained by means of a steam 
jet. cell consists of a drying hearth, down which 
the refuse moves to the furnace grate. Beneath the grate 
is a closed ashpit, into which the steam blast is led, thus 
inereasing the air pressure and forcing the fire. The pro- 


at a cost of 882d. per ton in wages when the clinkering is 
done at intervals of two hours, will burn 14:8 tons when 
clinkered every hour, but the cost will be increased to 
12'2d. per ton, and when the clinkering is done every half- 
hour, the refuse consumed may amount to 26:75 tons, but 
at a cost per ton of 13:46d. 


- a r3 


FId. 19.—Cross-Section of the Meldrum Simplex Destructor. 


One of the most recent refuse furnaces is Messrs. 
Meldrum’s Simplex destructor (Figs. 19 and 20). This isa 
further development of their “forced draught” furnace, 
The arrangement is such as to ensure the efficient 
destruction of refuse from dust-bins, markets, etc., and 
may be used to consume pressed sludge if necessary. The 
furnace under consideration is built on to the end of a 
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Fia, 20.—Longitudinal Section of the Meldrum Simplex Destructor. 

Lancashire boiler, and measures 7ft. by 6ft., with suitable 
dead-plates to prevent clinker from adhering to the walls. 
Each furnace has a grate area of 35 square feet, the grate 
being divided in halves by a brick division wall in the 
ashpit. Each ashpit is provided with two steam-jet blowers 
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which enable a high temperature to be maintained by suit- 
able firing, one portion of the grate being charged while 
the other is in an incandescent state. The patent steam-jet 
blowers are fixed in vertical uptakes in the furnace front, 
and draw air from the conduit under the ashpit. The 
furnace is provided with a combustion chamber at the back 
of the bridge, from which the gases pass into the boiler 
flues. These furnaces consume an average of 15cwt. of 
refuse per hour, firing being done by hand and a tempera- 
ture of 1,800deg. F. to 2,000deg. F. is produ in 
the cell. The appended tests were made on a Meldrum 


width, and average 10 to 15 tons carrying capacity per hour 

foot in width, with a speed of 30ft. to 50ft. per minute. 

y or pan conveyors, entirely constructed in metal, are 
sometimes essential; a conveyor with trays 12in. by 3tin. 
will handle 40 tons of cea coal per hour atas of 
150ft. to 200ft. per minute. Scraper conveyors are useful 
where it is desired to deliver material at various pointe 
along the route of travel, which is done by removing 
segments of the bottom of the trough in which the scraper 
works. Special dumping carriages are provided for belt 
and bucket conveyors, enabling them to discharge at any 


Fia. 21.—Elevation of a Band Conveyor and Blevator. 
destructor at Rochdale Manure Works. The tests were 


e as far as ible with one boiler and two furnaces; 
material burned, unscreened ashpit refuse only; Lancashire 
boiler, 30ft. by 8ft.; approximate grate area = 90 square feet. 


Date of test, 189 oes Nov. 14 Nov. 15 
Duration ditto . . es 64 hours 64 hours 
Temperature of feed water......... 52deg. F. 52deg. F. 
Water evaporated in one boiler.. 3, 900 galls. 4,320 galls. 
Water evaporated in stand-by 

polls; 390 galls. 420 galls. 
Water evaporated in one boiler l 

Per hort 8 600 galis 664°6 galls. 
Water evaporated in stand-b 

boiler per hour ... 60 galls. 64°6 galls. 
Total water evaporated ............ 4, 200 galls 4,740 galls, 
Total water evaporated per hour. 660 galls. 729 2 galls. 
Average steam pressure 113-2lb. 114·3ʃb. 
Total refuse weighed ........ .... - 14 tone 2owt. 14 tons 1310. 
Total bricks, stones, etc., nob 

barned scssi cavedeie-cvcbessasedeses 


Jowt. 6łowtb. 
13 tons 150owb. 14 tons 7cwt. 
Total refuse burned per hour...... 4, 738lb. 4, 945lb. 


oes foot of grate ... rae 52°6lb. 54°9lb. 
ater evapora per pound o 

refuse burnt ........ e 1·39lb. 147lb. 
Water evaporated per pound of 

refuse from and at 212deg. F... 1 88lb. 178lb. 


This being heat from the working furnaces, eye Bl ira 
dampers into the stand-by boiler, the water evaporated is added in. 

Our descriptions have so far dealt with improved means 
of combustion as a source of economy, but the question of 
cheaply and efficiently handling fuel and ashes for distribution 
through a boiler-house or yard claims some attention as 


an additional source of economy. The appliances for this 


purpose take the form of elevators and conveyors. The 
elevators should work at a speed of 100ft. to 180ft. per 
minute, at which latter speed they are usually constructed 
in sizes to carry from 3 to 50 tons slack per hour, the 
buckets’ widths varying from 6in. to 15in. The buckets 
may be attached to ordinary “ elevator” belting or to chain 
belting (of malleable cast iron), which offers greater facility 
for working in heat and water. Inclined elevators are 
usually the most satisfactory in work; they give a free 
discharge. Where possible elevators should be driven from 
the top, and a tightening arrangement for taking up slack 
is necessary, absolutely so in the vertical type. Vertical 
chain elevators are constructed with two chains, the buckets 
being centrally hung, and an arrangement of dump wheels 
provided for giving a free discharge. Conveyors are of 
great use for moving material in a horizontal direction, and 
are made of various designs, such as band, tray, scraper, 
bucket, worm, and many others. The forms most usually 
met with are the band, bucket, and worm types. Band 
conveyors are made of special belting of Gin, to 36in. in 


desired point. Worm conveyors are made of various 
patterns, the most common being a cast-iron helix, 
surrounding a spindle, which revolves in the centre of 
a trough containing the material. By its screw-like action 
the helix forces the material along the trough. These 
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Cross Section THRO CA 
Fias. 32 AND 28.—Details of a Bucket Elevator. 

conveyors tend to grind up their contents by their action, 
and several special forms have been devised to overcome 
this defect. They will work in an inclined and even 
vertical position, but are most efficient horizontal. Several 
diagrams (Figs. 21, 22, and 23) illustrative of elevator and 
conveyor types are given, which will prove self-explanatory. 
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Before leaving this seetien, the author would draw attention 
to the advantages to be derived from the adoption of aerial 
ropeways, etc., for conveying fuel from canal or siding to 
the bunkers as compared with the use of horse and cart or 
tramroad, over moderate distances. This form of conveying 
is largely in use in America, and gradually gaining favour 


in this country. 
(To be continued. ) 


— 


ELECTRIC LOCOMOTIVES. 


At the last meeting of the Verein deutscher Maschinen- 
ingenieure, Herr Tischbein, of the Allgemeine Elektrizitäts- 
gesellschaft, read a paper entitled Moderne elektrische 
Lokomotiven. In the course of his address Herr Tischbein 
remarked that the favourable results which had attended 
the introduction of electricity as a motive power for street 
tramways had led one to the idea of employing electricity 
also for railway work. But the conditions pertaining to 
railway work were vastly different to those holding for street 
tramways. This was consequent upon the circumstance that 
a considerable portion of a railway’s work consisted in the 
transportation of goods. The difference in the trains 
employed for this purpose, coupled with the limited 
control of such, made it appear impossible to conceive of a 
general introduction of motorcars for the transport of 
goods. Hence it was that we were obliged to fall 
back upon the equivalent of the steam locomotive— 
that is to say, the electrically-propelled locomotive — to 
help us out of the difficulty. Electric locomotives might 
be divided into two classes: those for standard and those 
for narrow-gauge lines. But they might also be distin- 
eee according to the manner of conveying their 

riving current to them, since in some cases this 
current was collected from a conductor laid along the track, 
while in others the necessary power was obtained from 
accumulators, and, finally, some lines were equipped for 
mixed working. It appeared as if the last-mentioned 
system was destined to obtain the preference for standard. 
gauge lines. Herr Tischbein summed up as follows: For 
the working of electrically-propelled locomotives over 
standard-gauge railways, an overhead trolley system of 
conductors would be suitable when a frequent service 
of cars over Jong or short stretches had to be provided 
for. In the case of locomotives, however, required 
principally for shunting purposes over a complicated system 
of points and cross-overs confined in a comparatively small 
apace, it would prove advantageous to increase the mobility 
of the locomotive, and at the same time simplify the system 
of overhead conductors by supplementing the latter by an 
accumulator trailer-car, to be attached to the locomotive 
when it was required for shunting work. Should, on the 
other hand, a slow service of cars over a line of consider- 
able length be in question, and should there exist a con- 
venient generating station having spare power, or, at least, 
a natural source of motive power for driving generators 
for charging purposes, then it would be of advantage to 
adopt accumulator-driven locomotives. 

A comparison between the steam locomotive and the 
electric locomotive from an economical standpoint resulted 
entirely in favour of the latter. In the first place, economy 
was effected in the construction of the electric locomotive, 
and to this must be added the considerable economy 
rendered possible in the construction of the permanent 
way of a railway designed for electric traction, not to 
mention the attendant saving in cost of administration. 
These three items of economy amply compensated for 
the extra cost entailed by an overhead system of 
trolley wires. It had further to be considered that the 
electric locomotive required one driver only, and that the 
provision of waterworks, pumps, fire, and cleaning trenches 
became unnecessary. Finally, electric traction was more 
economical because it enabled greater uniformity of speed 
than was the case with regard to steam working. We 
should like to see figures supporting Mr. Tischbein’s pro- 
posal to use accumulators for supplying the current for 
shunting es. In the States the electric locomotive 
with overhead trolley has been found of great service in 
shunting yards, l 
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INAUGURATION OF THE ELECTRICITY SUPPLY 
AT INGLETON. 


— 


We gather from the Lancaster Guardian that the supply of 
electricity to consumers was successfully inaugurated at Ingleton 
on Wednesday, the 24th ult. The growth of the West Riding 
village as a health resort had made the inconvenienoe arisi 
from insufficient lighting very keenly felt, and matters reach 
a climax last winter, when complainte were rife against the 
quality and quantity of the gas. Iwo or three breezy meetings 
wero held, and on Feb. 4, at a public meeting, 12 ratepayers 
were selected to canvass the town and ascertain the wishes of 
the property owners and occupiers as to whether they preferred 
improved gas or electric light. Fully 75 per cent. decided in 
favour of the up-to-date light, and a company was formed and 
registered, with Mr. William Metcalfe as chairman; Mr. 
John Brookes, secretary; and Mr. Brotherton, manager. 
The directors, acting on the advice of engineering experta, 
decided on a capital of £4,000, in £1 shares, and over £5,500 of 
these shares have already been allotted. The effect of the 
floating of the company has been beneficial to the ratepayers in 
this sense: it has been an incentive to the gas company to 
replace some obsolete plant, which was responsible for the 
defective lighting, with a new retort and purifier. The price 
charged per 1,000 cubic feet of gas—an important point—was 
also reduced from the proverbial lawyer’s fee, 6s. 8d., down to 
a simple crown. It remains to be seen what the effect of the 
competition will be. The electric lighting company are sharg- 
ing 6d. per unit, and as a consequence of the public lighting, 
there will be a lighting rate levied by the Parish Council to 
bring in £70. To return to the scheme, it may be stated that 
contracts were let, amounting to about £3,300, for the supply 


and erection of generating, storage, and distributing plant. The 


contractora were as follows: turbine plant, Messrs. G. Gilkes 
and Co., Kendal ; dynamos, Messrs. Drake and Gorham ; sub- 
contractors for the street wiring and cables, Messrs. Oallenders, 
London ; local contractors for the building of the power- 
house, Messrs. Thistlethwaite and Kettlewell, Ingleton ; local 
sub-contraetor for the battery-house, Mr. Mackay, Ingleton ; 
local contractors for street trenching, Messrs. Thistlethwaite 
and Kettlewell ; engineers for the whole, Messrs. G. Gilkes and 
Co., Kendal. Water power is obtained from the River Greta, 
the weir being 40ft. wide. The water is conveyed to the house, 
erected op ground leased from the Craven Lime Company, 
through wrought-iron pipes 30in. in diameter, laid as far as the 
course lies in the of the stream, forward in a wooden 
launder, and the water is strained at a pen trough fixed just 
outside the power-house. Inside the latter building there are 
placed two vortex turbines, each being capable of developing 
15 h.p. to 20 h.p., with an effective head of 25ft., and run at a 
speed of 320 revolutions per minute. Each turbine drives a 
dynamo which has a maximum output of 35 amperes 530 volts. 
The current is transmitted from the switchboard by means of 
insulated cables across the river to an accumulator-house in 
the centre of the town, where a large storage battery is erected 
capable of supplying current to 400 16-c.p. lamps for six hours 
in ordinary working, or, in case of emergency, double this 
quantity for a short period. Three feeders are run from this 
accumulstor-house to a corresponding number of feeding points 
situated ip various parts of the distributing network of meins. 
These feeders are triple-concentric armoured cables. The 
general plan of lighting has been designed with the ultimate 
view of supplying about 1,000 lights in the town. 

A three-wire system of distribution has been adopted in the 
principal streets, with 220 volts across the outers, but the out- 
lying parts of the town are supplied with current at a preasure 
of 200 volts in the consumers’ houses. The whole of the street 
lights are electric, the Parish Council having entered into an 
3 with the eleotrio light company to supply current for 

ree years. In addition to this, numerous premises have been 
connected up to the mains, including the police court and the 
Wheatsheaf Hotel. Current will also be supplied for power 
purposes. The work has been supervised throughout by Mr. 
W. M. Harris, A.M.I.E., of Kendal tor behalf of Messrs. 
Gilkes and Co.), while Mr. Mildred (of Messrs. Callender, 
London) has auperintended the laying of the cables, and Mr. 
Baggley (of Messrs. Drake and Gorham) the installation of the 
dynamos and switchboard. Subsequent to the opening ceremony 
a dinner was served in the Wheatsheaf Assemby Rooms, about 
50 guests being present. 


ee 


Pacific Cable.—The British Empire League, on the 30th ulb., 
unanimously resolved to urge Canada to promptly ask the 
Imperial and New South Wales Governments to refuse to assent 
to any agreement granting concessions to the Eastern Telegraph 
Company unless provisions were made for ite cancellation, if the 
public intereste demanded. The meeting declared its emphatic 
opinion that the Pacific cable scheme was of vital strategic 
importance to the Empire, and that the concession might prove 
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PHYSICAL SOCIETY. 


At the ordinary meeting on Jan. 26, Prof. Lodge, F.R S., 
president, in the chair, ae 

A paper by Prof. Ayrton and Mr. Mather on “Some Develop- 
ments in the Use of Price's Guard Wire in Insulation Tests” 
was read by Prof. Ayrton. For insulation tests made by the direct 
deflection method the guard wire properly applied affords complete 
protection against surface leakage when the ends of the cable tested 
are near the galvanometer, so that it is ible to have the wire con- 
necting the conductor of the cable with the galvanometer terminal 
air insulated.” A difficulty, however, arises when the ends of 


the cable are at a considerable distance from the testing instrument; 


this may render air insulation impossible. The authors have over- 
come this difficulty by applying a guard wire along the entire length 
of the lead. This is done by using a concentric wire to connect the 
cable and galvanometer, the inner of the concentric being used as 
the lead and the outer as the guard wire. The principle can also 
be applied to determine whether a defective piece of cable is bad 
throughout or bad owing to one or more isolated faults. In this 
case the cable is placed in two water-tanks, one of whioh is earthed 
and the other fairly well insulated. By a suitable arrangement of 
the guard wire it is then easy to determine the resistance of the 
wire in the earth tank, so that by altering the length of this wire 
the character of the insulation can be determined throughout the 
whole length of the cable. In referring to some of the earliest 
experiments with the guard wire made by Mr. Appleyard in 1895, 
Prof. Ayrton pointed out that the principle had not been applied 
completely, and that at one point there was a chance of leakage. 

Mir. Campbell said that the necessity of having a concentric 
wire could be obviated by simply hanging the lead from the guard 
wire by short lengths of material of fair insulation. 

Mr. Appleyard said that he quite agreed with Prof. Ayrton that 
the guard wire ought, in general, to be applied at both ends of all 
leads, provided that both ends could be god at. The reason it was 
used at one end only in the experiments on dielectrics made in 
1895 was that the far end of the lead was carried into the con- 
denser box, which was submerged in water in the temperature 
tank. Special precautions were taken to ensure good insulation 
of the submerged end of the lead, and testa showed that the 
leakage there was nil. As the end of the wire could nob be got at, 
no guard wire could be applied. Mr. Appleyard congratulated 
the authors upon the use of a concentric cable for a lead, and 
pointed out that such a lead wes sufficient for all the routine tests 
on core; the inner and outer conductors could be ysed for the 
Purpose of taking the copper resistance. 

Mr. Price expressed his interest in the developments of his 
principle which had beep made by the authors. 

Mr. Appleyard then read a paper on 4 Fuult-Test for 
Braided and other Cable Core.” This method enables the fault 
to be found without the removal of braiding or tape. The core is 


wound on two insulated drums or tanks, the intermediate piece of 


cable being about 10ft. long. One end of the core is left free, the 
other is connected to earth through a galvanometer and a battery. 
A guard wire is connected from some point between the galvano. 


meter and the battery to some point of the braiding on the wire. 


between the drums. A wet cloth, connected to an earth - wir e, is 
laid on one or other of the drums, over-the braiding. ‘Tho galvano: 
meter deflection is noted. The earth-wire is then changed over to 


the second dram, and the corresponding deflection is observed. A 
comparison of these deflections at once indicates upon which drum 


the fault lies. With the galvanometer still deflected the core m . y 
be run through a suitable contact brush or sponge attached to the 
guard wire. The instant the fault passes under the guard-wire 
contact, the deflection falle and the fault is located. The paper 
gives the theory of the method, and indicates how to apply it (1) 
to localising distributed ” faults, (2) to several faults in a single 
cable, and (3) to the case of a single fault. One advantage of the 
method is that at the critical moment when the fault passes under 
the guard wire the galvanometer is short-circuited through the 
faalt, and thus completely protected. 


A paper on Reflection and Transmission of Electric Waves 
along Wires,” by Dr. E. Barton and Mr. L. Lownds, was read by 
De. Barton The waves ueed were produced by means of an 
induction coil and an oscillator, and travelled along wires ‘15cm. 
diameter, 8cm. apart, and 146m. long. The ends of the wires were 
connected by graphite markings on ground glass, so that any wave 
trains which reached the ends were at once absorbed. Three 
circular parallel-plate condenserg were used of 15cm., gem., and 
Som. radius respectively. The plates were in all cases separated 
by air, and were placed Icm. apart. The needle of the electro- 
meter connecting the wires was uncharged, so that ib was always 
attracted by the charged plates. The positions of the condenser 
and electrometer could be. varied so as to study either the reflected 
or the transmitted waves. The electrometer produced a negligible 
disturbance, as it reflucted only 0:04 per cent. of the energy 
incident upon it. The authore have attacked the problem 
mathematically, using the relations of Heaviside, and have 
obtained expressions for the reflected and transmitted systems. 
These expressions consist of two terms, one of which is 
comparatively unimportant. From the other term certain 
values have been calculated. A superior limit has then been 
given to the other term, and the values already obtained have 
been subjected to a correction an this account. By a suitable 
arrangement of the condenser and electrometer these calculated 
values have been experimentally determined and are in close 


sgreement with the theoretical numbers, falling in many cascs 
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between the respite derived from the approximate and the 
corrected theories. The authors -have investigated the. 
stationary wave system produced by interference when the electro- 
meter is placed close to the condenser, and between the condenser, 
and the oscillator. 

The Chairman said tbat the experiments afforded a satisfactory 
verification of Heaviside’s theory. 

A paper on The Frequency of Transvorse Vibrations of a. 
Strotched Indtarubber Cord,” by Mr. T. J. Baker, was taken as 
read. In this paper Mr. Baker has investigated the frequency of. 
the note given out by an indiarubber cord of equare section when 
subjected to different tensions. The relation between length and 
tension is linear over a considerable range. The curve connecting 
length with frequency shows that while the cord was doubling its 
length the pitch was rising rapidly, bud that further extension was 
practically without effect, sinee the relation between length and 
tenslon is linear, while the sectional area is decreasing, it follows 
that the value of Young’s modulus must be changing. The author 
has shown that the value of Young’s modulus is proportional to 


ithe square of the stretohed length of the cord. Using this faob, 


the frequency of the note given out by a stretched indjarnbher 


cord is shown to be proportional to a quantity which varies very 


lightly with increase in length of the cord, aad hence the varia- 
tion in elasticity is given as the cause of the constancy of the note. 
Mr. Appleyard exhibited some mirrors uced inside inaan-. 
descent electric lamps by the application of voltages much above 
‘those for which the lampe were designed, and the consequent: 
deflagration of the filaments. 
The meeting then adjourned until Feb. 9. 


LEGAL INTELLIGENCE. 


RUCKER v. THE LONDON ELECTRIC SUPPLY 
CORPORATION. 
(Continued from page 135.) 
THURSDAY. 


Mr. Jas. Swinburne was further re-examined by Mr. Bousfield 

aas to the effect of resistance on the regulating power of trans- 
formere. He explained that the Gaulard and Gibbs transformers 
were frequently used to transform up. He then explained the 
action of a transformer in choking back the current when the 
secondary was open. He did not think that the article in 
the Times describing Fuller's invention was complete without 
the specification, and he thought the details given in the speci- 
fication would not enable a transformer to be made. With respect 
to the Brush patent, he thought that the object of the inventor 
was to keep a continuous circuit even though one lamp went oub. 
‘He did not think that Mr. Brush ‘had any idea of the choking 
action of a transformer. He had read the article published in 
Vienna about the plaintiffs’ system, and did not think sufficient 
‘information was given to enable the invention to be followed. 
Mr. Rankin Kennedy’s article would lead one to suppose that it 
was impracticable to work transformers in parallel. These articles 
showed that Mr. Rankin Kennedy had a qualitative knowledge 
lof transformer work, but did not understand the subject 
iquantitatively. : . 
i Mr. Jas. Mackenzie, examined by Mr. Bousfield, said that in 
1882 hé waa engineer to the Metropolitan Brusb Electric Lighting 
‘Company. ‘Shortly afterwards he met Mesers. Gaulard and Gibbs 
and had had to do with the installation of their system at the 
Royal Aquarium. With respect to the Hlectrical Review article of 
April 21, 1883, the four transformers. were connected with their 
‘primaries in series, certain transformers supplying groupe of 
lamps. The Grosvenor Gallery ingtallation was star as a 
private plant in 1884, and it was quite the latter part of 1885 
before outside consumers were taken on. 

Crose-examined by Mr. Moulton, Mr. Mackenzie said that in 
February, 1885, the temporary direct-current plant ab Grosvenor 
Gallery was started. Ib was quite the end of that year before 
Wallery’s premises were lighted. With the Gaulard and Gibbs 
system the incandescent lam ps were sometimes connected in parallel 
on the secondaries. The Metropolitan Railway installation was 
started in September, 1883, and used a primary current of about 
II amperes. 

Rs-ezamined by Mr. Bousfield, Mr. Mackenzie said that the 
primaries of the transformers were in series at the Aquarium. 
Five railway stations on the Metropolitan Railway were lighted 
from machinery in Eidgware-road, but no alternating current was 
‘used on the Grosvenor Gallery before the date of the plaintiffs’ 

tent. . 

Per. W. M. Mordey, examined by Mr. Bousfield, said his first 
practical work in connection with transformers for alternate- 
current working was in 1886. but he was familiar with the history 
of tranaformers before that time. Ib was generally known in 1885 
that high-voltage currents were economical for distribution. 
‘Thus the Colchester system, started in 1884, used high-tension 
direct currents to charge accumulators. The difficulty waa that 
the high-tension wires in the consumers’ houses were objectionable, 
At that time the work of Gaulard and Gibbs was not considered 
practicable, and alternate currents were little understood. With 
a Ruhmkorff qoil qsed with a contact maker the ratio between 
ithe volte on the battery and the volts on the secondary was nob 
dependent on the ratio of turns in the two windings. Ib depended 
more on the currentinterrupter. In a transformer, however, supplied | 
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with alternating currents the ratio between the vol was pro- 
portional to the number of coils. He considered that the plaintiffs’ 
specification disclosed this fact, and explained how a constant 
voltage could be obtained by keeping the resistance of the two 
circuits low. He considered that the mistake in the drawiog of 
the plaintiffs’ specification was obviously a draughtsman's error. 

Cross- examined by Mr. Moulton. Mr. Mordey would not agree 
that it was common knowledge in 1885 that alternating currents 
could be transformed down from one pressure to another, and 
certainly it was nob common practice. The law of transforming 
ratios was only true for a Ruhmkorff coil if alternating currents 
were used. Id was not true if an interrupted curren hy means 
of a make and break were employed. With respect to Fig. 9 of 
the Brush specification, he considered this represented a system 
of alternating currente with transformers in parallel and with arc 
lights on the secondary. He could see nothing in the plaintiffs’ 
specification to support the view that e e would be 
burned up if connected in this way unless certain precautions 
were taken. He considered, however, that there was information 

iven as to how transformers should be made, as, for instance, in 
the statement that transformers must be so made with their 
internal resistance relative to the voltage they had to work on 
and the current they had to take or give must be relatively below. 
He thought that Gaulard and Gibbe's transformers connected up 
according to the 5 method would have converted a failure 
into a success. thought an electrician would know how to 
design transformers to prevent them being burnt up, and also that 
the first Zipernowsky and Déri transformers were a success. He 
considered it novel to connect transformers in parallel in 1885. 
With respect to the Edison syatem with commutators for convert- 
ing direct into alternating current, serious resistance would be 
introdueed with the commatators, which also gave great trouble 
from sparking. Otherwise the system was one of parallel connec- 
tions at constant potential. He thought that the subsidiary 
apparatus would affect the regulation. While the plaintiffs’ speci- 
fication did not give exact details as te the construction of trans- 
formers, he thought it gave indication as tohow they should be made. 
In this respect the plaintiffs gave more information than Brush. 
He did not think that the description of the plaintiffs’ invention 
publiehed in Vienna was sufficiently clear to enable the arrange- 
ment to be understood. The defendante’ transformation from 
10,000 volts to 2,400 with single transformers naturally would be 
similur to that described by Marcel Deprez. 

Mr. Bousfield here explained that he did not rely on that part 
of the system. 

Ia further answer to Mr. Moulton, Mr. Mordey reiterated his 
opinion that with some experimenting an electrician would be able 
to arrange transformers to meet particular requirements from the 
infermation given in the plaintiffs’ specification. 

Re examined by Mr. Bouefield, the question of the transforming 
ratio was again gone into, and Mr. Mordey described a test he 
had made of a Gaulard and Gibbs traneformer in which the drop 
of pressure from no load to 27 amperes was about 25 per cent. 
This was due to the high internal resistance of the transformer. 
He was surprised to find that the transformer only took 30 watts 
on open circuit, so that it was suitable for connecting in parallel. 
It was a 1 to 1 transformer, and was tested at 40 volte. He con- 
sidered that Mr. Fuller was transforming up on the consumé¢r’s 
premises to get a high potential for a certain type of lamp. There 
were no indications given in the Brush specification respecting 
transformers either up or down. He did not see in the original 
specification as it stood any want of good faith, and he thought it 
showed great skill and knowledge on the part of the inventor. 

This closed the case for the plaintiff, and the Court adjourned till 


FRIDAY. 


Mr. Fletcher Moulton opened the case for the defence by a 
complaint that the plaintiffs’ counsel had hinted that litigation 
brought had been successful, and had brought absolutely no 
evidence on the point. He explained that the difference in this 
case was that one had to go back from the adult stage of a great 
industry to what might be called ita infant stage. Hie Lordshi 
had stated that one did not commence an industry of this kin 
until there was an accumulative knowledge, premising so much 
that one could step from the individual sporadic use of the means 
at your disposal to large schemes of combined action. He held 
that new results might be derived from this knowledge without 
entailing invention. After a brief résumé of the history of elec- 
trical engineering, Mr. Moulton described the systems of arc 
lighting in 1877, which were followed in the early eighties by the 
incandescent lamps lighted on the Edison system with the lampe 
in parallel. He argued that when one was used to connect lampe 
in parallel in one’s own house there was no invention in expanding 
the system so that several consumers could be supplied io parallel 
by the same means, For instance, say the Brotherhood engine 
had been used to drive a certain machine, one could not patent the 
use of the Belliss engine for driving the same machine. The 
Electric Lighting Act of 1882 arranged for the distribution of 
electrical energy, and placed no restriction on the use to which 
electrical energy should be put. Thus if a man were supplied at 
constant potential with alternating currents, there was nothing to 
prevent him from placing a transformer across the mains to vary 
the voltage on his lamps. The connecting of lamps in parallel on 
bhe secondary of a transformer certainly was nob new. They were 
then reda to the plaintiffs’ claim for the position in which he 

laced the transformer, but this was practically common know- 
lode: as was shown by the Electric Lighting Act of 1882. The 
were told that there was novelty in making a transformer whic 
could be connected in parallel without burning out, but he saw no 
information in the patent specification of the plaintiff which would 
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justify a royalty for ite use. Gaulard and Gibbs showed how to 
ase lamps on the secondary of a transformer. and the Brush 
apocr ee gave diagrammatically the plaintiffs’ system. He 

held that the article in the Times by Fuller described 
a similar system to the plaintiffs’. With respect to Edison’s 
specification, he held that Edison did all that the patentee 
did, and more, and that all the criticisms which had been 
made upon Edison’s invention related to the more—in other 
words, if they took away the part which had defecte, it then left 
the plaintiffs’ system. He held that Edison’s arrangement was 
successful. He knew that Mr. Swinburne had condemned the 
type of transformer shown in the Edison specification, but Edison 
said distinctly that it could be used with any form of trans- 
former. Mr. Moulton then treated of the description of tho 
Zipernowsky and Déri apparatus published in Vienna, which, he 
held, enabled the arrangements to be thoroughly understood. He 
held that the tiffs really invented a system by which they 
made the regulation of the voltage in the pri mains very 
accurate. He thought that the explanation, ‘‘The tension as 
constant as possible,” in the amended specification, really referred 
to the apparatas for regn Aang this voltage, which had been cut out 
by the amendment. this was so, the inventors did nob presume 
to claim generally what was now read into the claim by the 
plaintiffs’ couneel and experte. The evidence in the patend itself 
showed that Zipernowsky and Déri ised that the laws of 
transformer design were wellknown. Thesentence, ‘‘ Now theelectro- 
motive forces of the two coils of a transformer bear a constant ratio to 
one another,” wae spoken of by the inventors as a matter of common 
knowledge on which to base their conclusions as to the effect of 
internal resistance of the constancy of the secondary pressure. 
The expression that the internul resistance must be kept very low 
was not sufficiently clear to give to an engineer when making 
transformers. The choking action in a transformer was well 
known before the date of the patent, as was shown by Mr. Rankin 
Kennedy’s articles. He thought that the ‘‘substantially as 
described in the claim referred to the apparatus for making the 
tension as constant as ible, which was now disclaimed. In 
conclusion, he reiterated his opinion that the claim was one for 
connecting transformers in parallel on the mains, and that Brush 
and Fuller, as well as Zipernowsky’s own paper, proved that this 
was old. Hence the validity of the patent could not be main- 
tained, and he held that the patent was also upeet by the common 
practice of connecting consumers in parallel, as evidenced by the 
Electric Lighting Acts of 1882, which would invalidate the patent 
quite apart from any specific anticipations. 

Lord Kelvin was then examined by Mr. Moulton. He said the 
distribution from alternating-current machines to lampe in parallel 
had been used in 1882 at the Health Exhibition, and also ab his 
college at Cambridge. The invention of the induction coil was 
dae to either Henry or Faraday somewhere about 1848 The 
improvement in laminating the cores was discovered before 1870, 
and he thought that at the date of the patent information necessary 
for transforming up an alternating current was known. Tue higb- 
tension distribution saved copper. He had seen Edison’s epecifi- 
cation, and agreed that Edison did what the patentee did, and 
more besides. The defect in Edison’s system was in those parts 
outside the plaintiffs system. He gathered from Mr. Rankin: 
Kennedy’s article that he understood the self-governing system 
of distribution obtained by connecting transformers in parallel, 
but that Mr. Rankin Kennedy had not thoroughly thought out the 
effects of lel connection on the conductors. He foand nothing 
novel in the plaintiffe’ 5 beyond what was contained in 
the inventions of Brush, Fuller, and Edison. It was quite customary 
at the date of the patent to study to increase efficiency by 
keeping the resistance of electrical circuits low. 

Cross-examined by Mr. Bousfield, Lord Kelvin described the 
distribution system of charging accumulators at high potential 
and then connecting them in parallel for diecharging purposes. 
He had taken out a patent himself for a means of ensuring that 
the high voltage used in charging should not go on to the con- 
sumers’ wires. This system was, pravided for in the Act of 1882. 
There was no provision in this Act, however, for alternating 
currents of higher pressure than 100 volte. The storage battery 
system was too costly to be successful, and hence electrical 
engineers were in 1883 4-5 endeavouring to find a better means 
of distributing electricity at high tension and utilising it ab low. 
The Gaulard and Gibbs's was one such system which was partially 
successful. He explained that the reason why electrical engineers 
with prior knowledge of Edison’s and Fuller's devices did not 
perfect the same before the plaintiff was because they preferred to 
work with continuous currents. He supposed that while the 
system was known no one had thought to apply it to town lighting. 
The Fuller system of transforming up would not save copper in 
the line. He thought from the plaintiffs’ specification with the 
common knowledge in 1885 an electrician would be able to carry 
out the system in practice. 

He was then cross-examined as to the effect of resistances of the 
transformers, and contended that in this respect the plaintiffs’ 
specification was nob sufficiently explicit. He also stated that the 
impedance of the transformer, as well as the resistance of the 
circuite, had to be considered. 

The Court then adjourned until Monday. 

Monpay. 

Lord Kelvin, further cross-examined by Mr. Bousfield, said that 
the plaintiffs’ system was described in Edison's specification. The 
plaintiffs’ system of putting the primaries in parallel was one of 
the elements which c aurea the failure of the Gaulard and Gibbs 
apes into a success. He thought that others might have solved 

io problem, as the means for doing it were fully published before 
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the date of the specification. He had read Prof. George Forbee's 
article of Feb. 26, 1886, which showed that the author did not 
agree with the plaintiffs’ system. The question of the design of 
transformers was then taken up, and Lord Kelvin stated that the 
information given as to the resistance of the coils was quite insuffi- 
cient to enable a practical transformer to be made. There was other 
information on the subject at the time, and makers of Ruhmkorff 
coils knew how to propornon the number of coils in primary and 
secondary. He could not give any directione from Clark 
Maxwell’s writings on the general design on transformers 
to maintain constant potential. Dr. . specifica- 
tion provided automatic means for regulating the voltage 
on the secondary, and he thought such a regulator was 
useful to-day. Ruhmkorff coils had been used as transformers 
with the contact breaker screwed down. In the Edison specifica- 
tion he could find no hint that: the resistance of the transformers 
should be kept low to give a practical system. With the Gaulard 
and Gibbs system the resistance in the transformer coil did nob 
affect the working of the apparatus. 

Re-examined by Mr. Moulton, Lord Kelvin said that in his 
nay the specification of the plaintiffs’ did not add anything to 

e then knowledge of the world as to the effect of such an 
arrangement or the mode of carrying it out. Hopkinson’s device 
could be, snd wae, used to counterbalance the ularities of 
ey supply. Since the date of the patent, practical experience 

d been acquired respecting transformers, but he considered that 
no new principles for their calculation had been discovered. The 
transformer shown in the Edison specification was modified by the 
description in the text. If the coils were wound over each other, 
the transformer would work better than if theese coils were placed 
in different parte of the core. 

M-. E. Fesquet, examined by Mr. Moulton, said he knew Mr. 
Gaulard in 1882, and was with the Jablochkoff Company at the 
Aquarium Exhibition in 1883. The Gaulard transformers used 
there were provided with primary circuits of thin wire. The 
secondary coils were formed on four separate bobbins connected 
either in series or parallel according to the voltage required. The 
connections were made on terminals ab the top, and the arrange- 
mente were frequently chan He knew at that date how to 
vary the voltage by altering the number of turns. He had met 
Mr. Mackenzie.at the exhibition. 

Croes examined by Mr. Bouefield, Mr. Feequet said that Mr. 
Mackenzie had as much opportunity of seeing what was none as 
he had. He did not 3 5 transformers for Gaulard and Gibbs 
until 1884. With constant potential on the primary of a trans- 
former, the voltage on the secondary did nod vary with the number 
of lamps in use. After considerable questioning, Mr. Fesquet 
udmitted that with the resistance of the Gaulard and Gibbs trans- 
formers the secondary would vary with the number of lampe. 
Working on the series system, the resistance of the transformer 
was not e im t. In thoee days the practical way of main- 
taining the voltage constant on lamps supplied in el from a 
dynamo was to vary the speed, and hence it was not so important 
to keep the internal resistance of the dynamos low. The witness 
was then referred to an issue of the Electrical News desoribing the 
instalkation of electric light at the Aquarium in 1883. The 
switches shown at the bare of the four transformer columne 
affected only the primary circuite. These transformers were 
ex mented with to see which way they would give the best 
lightimg effect. Mr. Fesquet contended that they were tried 
both with their primaries in series and in parallel, and that the 
drawings and description in the Electrical News were incorrect. 
The dynamo supplied at 400 volte; he thought the transformers 
could stand this pressure, although when connected in series they 
would only get 100 volte each. He made a drawing of the con- 
nections which he believed were used. 

Re-examined by Mr. Moulton, Mr. Fesquet said he had coupled 
the primaries of the Aquarium transformets both in series and 

Niel. Mr. Gaulard preferred the series connections, because 

e could keep the current constant, and then knew that there was 
constant voltage on the secondary of the transformers. 

Mr. 8. Z. de Ferranti, examined by Mr. Cripps, said he found 
nothing novel in the specification of the plaintiffs’, either as to the 
system used or as to the instruments used with the system. The 
constant ratio of transformation in a transformer was well known 
by himeelf and others before the specification was published. It 
was also known that the secondary circuits should have a low 
resistance. With the Brush specification and the connections 
shown in Fig. 9 there would be no invention in replacing an arc lamp 
by a group of incandescent lamps. This had been done at Brighton 
and elsewhere in 1882 or 1883. 

The Court then adjourned. 


TUESDAY. 


Mr. 8. Z de Ferranti, further cross-examined by Mr. Crippe, 
with what Lord Kelvin had said respecting the Edison 

8 cation. Edison’s description of a transformer, taken with 
the diagrams, would refer to an up-to-date transformer. He con- 
sidered that the article on the Zipernowsky and Déri system pub- 
rr in nne gavo quite as olvar a description of this system as 

e specification. 

Croes- examined by Mr. Bousfield, Mr. Ferranti said that the 
Gaulard and Gibbs inetallation, as used on the underground 
railway, was bad because of ite want of regulation, and because it 
was not easy to design a series system in order to meet required 
extensions. He considered that in 1883 the importance of having 
low interval resistances in electrical machinery was well under- 
stood. His own dynamos, as supplied to the First Avenue Hotel 
in 1883, had been replaced by continuous-current machines because 
of the inductive hokon in the wiring making the regulation bad. 


He would not admit that these machines had too high an internal 
resistance. In the Zipernowsky and Déri article the statement 
that switching off 199 lamps out of 200 would nob affect the 
economy of distribution in the slightest degree” was wrong, 
because it would mean absolute perfection. He had read 
Mr. Rankin Kennedy’s article, and gathered from that that he 
quite understood the choking action with transformers. The 
article showed that he was quite clear as to this action, but that 
he had not fully ‘considered the question of parallel distribution. 
Evidently he had written the article against time, and had nob 
afterwards gone further into the subject. The transformer 
described in the Fuller specification was quite consistent with a 
succesefal transformer with two closed magnetic circuite. He did 
not consider Edison’s system of obtaining alternating currents 
from continuous impossible. as he had had considerable success in 
designing rectifiers. All of the knowledge required to design 
transformers was known to him and others before the date of the 
patent specification. At that date alternators might have a drop 
of 25 per cent. at full load, but ib would not be more than that, 
In fact, some machines supplied in 1883 had wonderful regulating 
properties. The Brush specification might be wrong with respect 
to Fig. 8, bud the description of Fig. 9 was quite correct. 
Although engineers might nob fully understand the effect of mag- 
netic leakage at that date, they might etill be able to design by 
triai and error a successful apparatus. In the patent he had taken 
out on Dec. 11, 1885, he had shown a similar system to the plaintiff’ 
with provision for connecting and disconnecting transformers in 
order to avoid magnetising loes. 

Re-examined by Mr. Moulton, Mr. Ferranti said this patent 
referred to banking transformers, and gave improved economy. 
He considered that Edison's description of his transformers more 
clearly showed what should be done than did the plaintiffs'. He 
aleo found in the extract quoted from the Brush specification that 
Mr. Brush understood the choking action in a transformer, The 
large Siemens alternators exhibited ab the Health Exhibition in 
1883 fed 1,000 lampe, and regulated very closely. 

Mr. Eli. Collins, examined by Mr. Moulton, said he was 
employed in the Patent Office library. He then gave the dates 
at which the various books referred to had been received and 
placed on the table. The Zeitschrift fuer Elektrotechnik in which 
the article of Zipernowsky appeared was deposited in the library 
on March 14, 1885. 

Mr. Fletcher Moulton then commenced to sum up the case on 
behalf of the defendants. His first proposition was that at the 
date of the plaintiffs’ specifications the parallel system of distribu- 
tion, giving each consumer a supply of electrical energy at constant 
potential, was perfectly well known both for continuous and 
alternating currents. It was also recognised that the two poles 
in the con-umers’ houses were a substitute for a machine pro- 
ducing electricity ad constant potential. The second proposition 
which he established by the evidence was that the transformer 
was as that date known as a machine which multiplied u 
or down the potential across the primary, He then revie 
the evidence as to the knowledge of transformer design, and 
argued that unless the knowledge was assumed, the plaintiffs’ 
patent fell through, as it did not contain sufficient information to 
teach people what transformers would not burn up and what 
transformers would. He held that the bulk of the evidence 
showed that the constant transforming ratio of a transformer 
supplying in parallel was known to electrical engineers at the 
date of the patent. His third proposition was that it was known 
that transformers could be connected across the terminals of such 
machines. His fourth proposition was that it was old to use an 
induction coil with ite primary excited and the lampe in parallel 
on the secondary. This, he argued, was proved by the Brush, 
Fuller, and Edison systems, and also by the article referred to as 
the Zipernowsky and Déri article. This article, he claimed, gave 
a more clear description of the plaintiffs’ invention than the speci- 
fication. There was aleo more information in the article than in 
the specification. He contended that Mr. Fesquet’s evidence on 
the connections at the Aquarium exhibition transformers had not 
been upset in crose-examination. As regards Edison’s system he 
quoted clauses to prove that the faulty section of a patented system 
would render invalid a subsequent patent for successful details 
which were described in that patent. As Edison had done all 
that the plaintifis had claimed, any defects in the addition would 
not prevent the remainder invalidating the plaintiffs’ specification. 


WEDNESDAY. 


Mr. Moulton, reau his summing up of the case for the 
defence, proceeded to deal with the plaintiffs’ specification. Taking 
dhe claim first he pointed oub that this read as follows: ‘In the 
1 of induotion oeils or transformers for alternating 
electric currents the arrangement of several stations ef second 
order as branch circuits of the main line. e., connectiag up the 
local centres with the main line in multiple, or to which: main 
line is supplied, an alternating electric current of a tension as 
constant as ible aubstant as described and shown in the 
drawing.” The drawing showed arrangement only, and hence he 
argued that the claith was practically one fur connecting trans- 
formers in el, exactly as was done in Fig. 9 of the Brush 
potent The words ‘‘substantially as described and shown in the 

wing ” might refer to the other devices for keeping the tension 
as constant as ible which bad been struck out of the amended 
specification. He argued that the claim was invalidated by ite 
broadness, and that the plaintiffs tried to save it by introducing 
limits whieh were net eonsidered nepessary by the original 

tentees. Theratio of the E.M.F.’s of the two coils of a trans- 
ormer, the influence of the internal resistance, although pointed 
oub, were nullified by the statement that any form of transformer 
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could be used without departing from the principle of the inven- 
tion. Also the attempt to read high tension and low tension into 
the patent was nob supported by anything in the claim, while the 
advantages of using high tension in distributing and low tension 
on the consumers’ premises were well known before the date of 
the patent. Mr. Moulton proceeded to argue that the low resist- 
ance spoken of in the body of the specification only referred to the 
secondary coils. It had been pointed out by his witnesses that 
TVT some 500 to 600 times 
ter than that of the secondary, and this resistance could not 
called low. In fact, the whole question simply depended on 
the working of the well-known Ohm's law. e argued that 
because Mr. Ferranti and Dr. Hopkinson had patented improve- 
ments to the plaintiffs’ system, it could not be held that they did 
not recognise how good the mwas. The Hopkinson three- 
wire patent was not a parallel one to thie, because it described 
what was really a novel t. Mr. Moulton ed to 
quote from past decisions of the House of Lords to prove that the 
combination of two well-known pieces of apparatus could nob form 
the subject of a valid patent. He stated his final opinion that the 
arrangement claimed was old, and that the plaintiffs had attempted 
to read limite into it which no one could get from the document. 
Their object was to limit the claim, which was fatally broad. He 
submitted that the patent must be held to be invalid. 

Mr. Bousfield proceeded to sum iba the case for the plaintiff, 
his speech being continued on Thursday. Ab the close of this, his 
Lordship said he would take time to consider the evidence, and 
give his judgment at a later date. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY, 
LIMITED, v. SOUTH AMERICAN CABLE COMPANY, 
LIMITED. 

In the Commercial Court on the 30th alt., before Mr. Justice 
Kennedy, the plaintiffs obtained judgment for their full claim of 
£475 and cos‘s. The point of contention was the construction of 
an agreement as to bhe proportion of receipte payable for messages 
or exchange traffic between the two companies. 


COMPANIES’ MEETINGS AND REPORTS, 


CITY AND SOUTH LONDON RAILWAY. 


Directors: Charles Grey Mott, Eeq. (chairman), Harrow Weald, 
Middlesex ; Charles Seymour Grenfell, Eeq., Elibank, Taplow ; 
Sampson Hanbury, ug: Wyvenhoe Park, near Colchester ; S. 
Barclay Howard, „ 96, Ashley-gardens, Westminster; Edwin 
Tate, Esq., 21, Mincing-lane, London, E.C. 

Report of tbe directors, with abstract of acsounte, for the half- 
year ending Dec. 31, 1899, to be submitted to the half. yearly 
ordinary general meeting of the Company, to be held at 
Winchester House, Old Broad-street, E.C., on Monday, Feb. 5, 
ad 12 noon : 

The receipts from all sources for the past half-year have 
amounted to £27,506. 18. 3d., and the oost of working has been 
£15,968. 4s. 6d., leaving a profit of £11,537. 168. 9d. Inclusive of 
the balance brought forward from Jane 30 last, the neb revenue 
account shows an aggregate total of £15,538, 4s. 8d. After making 
provision for the debenture stock interest, a balance remains 
available for dividend of £11,429. 19a. 6d. Oub of this sum your 
directors recommend that the full dividend of 5 per cent. per 
annum be paid on the preference shares, and that a dividend ab 
the rate of 1} per cent, per annum be paid upon the consolidated 
5 stock, leaving a balance of £1,267. 9a. 6d. to be carried 
forward to the next account. Your directors regret the diminution 
in the dividend, arising from the increased cost of materials and 
from the fact that the ordinary atock, ranking for dividend, has 


been increased by £225,000, expended on lines not yet open for 
traffic. The 3 table shows the number of passengers, 
exclusive of season-ticket holders, carried since the opening of the 
railway in each half-year : 

Number of passengers Receipts 

Half-year ended (exclusive of (including 

` geason-ticket holders), season tickets). 
Dec. 31, 1890 (11 days) ............ 65, 0oo 1,568 3 9 
June 30, 18911. „ 2.412, 343. 19,403 6 9 
Dec. 31, 18911 2. 749,058 . 19,798 16 6 
June 30, 18922 abies 2 813,162 ...... 20,931 4 2 
Dec. 31, 1892 ....... PEE 23, 117.602 . 22,002 17 5 
June 30, 1893 . . . 3.146.658. 22,458 6 9 
Dec. 31, 1893. . 3, 093,351 ... 22,067 14 10 
June 30, 1894 e 3. 383, 154 23 564 10 6 
Dec. 31, 189444... . 23.275, 649 23.540 12 4 
June 30, 1895 3 113.199 . 23,711 5 8 
Dec. 31, 1895. . .. 3, 172,433 23,780 3 7 
June 30, 18999 .. we. 3 192,672 .. 24 021 13 0 
Dec. 31, 1899 t 368.430 25.456 6 9 
June 30, 18977 .. ....- 3,437,810 26,403 3 6 
Doo. 31. 18977 3, 337, 86 25.472 12 10 
June 90, 1899998. 3478 977 . 26,356 16 4 
Deo. 31, 18999 e 3,462,814. 26.319 14 10 
June 30, 1899. ( .. . ... 3, 540, 0 8888 26,749 3 0 
Dec. 31, 1899 .......... e 3,442,942 .. ... 26,197 14 10 


Your directors regret that owing to the delay on the part of the 
eeveral contractors, it was found impossible to open the Moorgate- 
street extension line at the date anticipated in the last report. 
Every possible pressure bas been put upon the contractors, and 
the works are now so far completed that it is hoped the sanction 
of the Board of Trade for opening for public traffic will be obtained 
within the next two or three weeke. The delay has been a source 
of great disappointment, as the capital expended on the construc- 
tion and equipment of the extension has consequently been unpro- 
ductive in place of varning an adequate return. The works on 
the Clapham extension are rapidly approaching completion ; the 
surface stations are well advanced, and there is every prospect of 
itə being ready for public traffic within the next three months. 
The sites for the stations on the Islington extension have been 
acquired, and are in the hands of the contractors; good progress 
has been made with the tunnelling ; 579 yards on the up line and 
550 yards on the down line have been driven. The subway ab 
London Bridge to connect this Company's station at the corner of 
Denman-streetb with that of the ndon, Brighton, and South 
Coast Railway, will be commenved as soon as some preliminary 
boring operations have been completed. Of the 10 locomotives 
referred to in the last report as under contract, eight have been deli- 
vered and are giving satisfaction. The principal works for the gene- 
ration of the current necessary for running the trains to Moorgate- 
street are now completed, and the further power required for the 
extension to Clapham is expected to be ready early in March. A 
large new carriage shed is in course of erection. The Bill which 
will be submitted for approval at the conclusion of the ordinary 
general meeting is to obtain the sanction of Parliament to sub- 
stitute a tunnel of 30f>b in diameter for two of 214ft. at the station 
at the Islington terminus, whereby greater convenience will result 
in the working of the traffic and a saving in the cost of construc- 
tion. Negotiations are in progrees with the Great Northern and 
City Railway Company for the construction of a joint station ab 
the corner of Old-street for the exchange of traffic between the two 
companies; and a Bill has been deposited in Parliament by the Baker- 
street and Waterloo Electric Railway “ompa, now in course of 
construction, for the extension of that line from Waterloo to join thie 
Company's railway at the Elephant and Castle station. In accord- 
ance with the powers conferred on the Company by the City and 
South London Railway Act of 1898, the half-year’s dividend on the 
5 per cent. perpetual preference shares issued in 1896 will be 
marr. to capital. The warrants for this and the other dividends 
will posted on the 12th prox. The directors who retire b 
rotation on this occasion are Mr. Sampson Hanbury and Mr. 8. 
Barclay Heward, both of whom are eligible for re-election. Mr. 
J aa Lorimer Oliver is the retiring auditor, and is eligible for 
re-election. 


Dr. REVENUE Account. £ s d. 
Maintenance of way, works, and stations 675 17 10 
Locomotive and generating power ose z 5.899 7 7 
Carriage repairs mou UDHP : . . ã q 488 1 0 
Traffic pense... 8 6,136 7 10 
General expenses FC 1,876 10 10 
Law charges e 4 4 0 
Rates and taxes 2 2. ss 834 18 6 
Passenger duty .. .....ccsssscsscscsscscencevesevenees EE 52 16 11 

15,968 4 6 
Balance carried to net revenue account ............... 11,537 16 9 
£27,506 1 3 

Cr. £ ad. 
By passengers (3,442,942) ...... .... P A 25,199 13 3 
Season tickets (459) e e 998 1 7 
Parcels, ete. ..... T ER 5 PE secu 152 9 1 

26,350 3 11 

Transfer e U. S 19 2 6 
Rend of propert z 2 2 . .. 1,023 1 1 
Sundry reoeipts . . . ã 80 113 13 9 
£27,506 1 3 

Dr. GENERAL BALANCE-SHEET. £ s. d. 
Balance from net revenue account 11,429 19 6 
Unclaimed dividends and interess . 63 11 3 
Interest payable or accruing and provided for 1.393 1 9 
Contractors retention fun 48.980 0 0 
Sundry outstanding account — 21.385 4 3 
Loan account.... 219,200 0 0 
Reserve fund . 2 2 1,000 0 0 

£303,451 16 9 

Cr. £ sd. 
Cash at bankers, current acoounts . 8.447 15 0 
On hand eee eee @eeaee ( COP OHOT ESCH OREECHMEESe BHECARESEEAS E 310 3 11 

| 8,757 18 11 
General stores. ........ ARA ORL ² E TAA E 5 595 19 11 
Sundry outstanding accounti«e . 5,899 13 6 


Investments: balance June 30, 1899, £117,239. 
5s. 6d.; less proportion of interest received 
applied in reduction of premiams, £239. 5s. 6d... 

Debenture stock issued against loans 

Balance from capital ROCOUNG, ais . ee e e bee 


117,000 0 0 
30,680 0 0 
135,518 4 5 
. 
£803,451 16 9 


do join b 
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LIVERPOOL OVERHEAD RAILWAY. 
Report of the directors to be presented to the twenty-third 


- ordinary half yearly general . of the shareholders, to be 


held at the Law Association Rooms, 
Tuesday, Feb. 13, at 3 p.m. : 

In presenting the half-yearly statement of capital and revenue 
accounta to Dec. 31, 1899, the directors have to report that the 
gross revenue receipts amount to £42,928. 11s. 9d., and the working 

to £25,007. 5s. 5d. The number of passengers carried 


Cook-street, Liverpool, on 


expenses 
during the last two years is as follows : 


Half-year Half-year Half-year Half - year 

ending ending ending ending 
June 30, Dec. 31, June 30, Dec. 31, 

1898. 1898. 1899. 1899. 

First-class ..........0.... 637,547 663.177 594.669 676,768 
Second.-class........... 2,686,651 2,962,827 2,445,572 2,941,392 
Workmen (special 1,148,743 1,268,917 1,435,038 1,596,797 
return tickets). — — 
Total ......... 4,472,941 4,894,921 4,475,279 5,214,957 


There has been an increase in the number of passengers carried of 


320,036, and in receipts of £1,940. The works of the Waterloo 
and Great Croeby tramways are proceeding, and it is hoped they 
will be opened for traffic during the half-year. The directors are 
promoting a Bill in Parliament for a short extension northwards, 
Seaforth Station of the Lancashire and Yorkshire 
Railway, and southwards for a short line beyond the Herculaneum 
Station, and for widening the line at Pierhead Station. 


Revenue Account. 


Receipts from passenger traffic amount boo £42,011 7 8 
laneous ee and interesss .. 917 4 1 
42,928 11 9 

Lees working expenses —. *.. 25, 007 5 
17,921 6 4 

Deduct interest on mortgage debentures ......... 3,400 0 0 

| 14,521 6 4 

Add balance brought forward, June 30, 1899......... 4,320 8 3 
Leaving available for dividend ..... AEEA e £18,841 14 7 


Out of this balance your directors recommend the declaration of 
dividends at the following rates (less income tax), payable on and 
after Feb. 16 next: 5 per cent. per annum on preference shares, 
£3,000; 5 cent.: per annum on ordi shares, £11,250; 
leaving a balance of £4,591. 14s. 7d. to be carried forward to next 


 . half-year. The directors retiring by rotation at this meeting are 


Mr. Richard Hobson and Mr. James Barrow, who, being eligible, 
offer themselves for re-election. The auditor retiring by rotation 
is Mr, George Nicholson, who is also eligible for re-election. 


Revenue Account. 
Expenditure. £ s d. 
Maintenance of way, works, and stations............. — 4,168 1 4 
8 e e rr 16 4 
pairs and renewals o OB e af wes 8 2 4 
Traffic expenses . e vescesescecs 9.071 2 2 
General char gen ssccnecocsccceccnes — 2,155 1 2 
w charges ..........- % T 66 17 0 
Compensab ion . . 2 10 7 0 
Rents, rates, and taxes J ĩ² EE 2,009 17 7 
Government duty. e e 84 0 6 
25,007 5 5 
Balance carried to net revenue accounn d 17,654 19 4 
£42,662 4 9 
Receipts. £ d 
Passenger traffic .......... 3 E . .. 42,011 7 8 
Parcels; ob ss ß es iaa 49 12 2 
Reents C e e 587 15 5 
Transfer fees . e ese 88 N 13 9 6 
£42,662 4 9 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The report of the directors for the 15 months ended Dec. 31, 
1899, to be presented bo the shareholders at the general meeting 
to be held at Winchester House, E.C., on Feb. 9, at noon, states 
that the gross revenue amounts to £12,083. 6s. against £6.501. 
5s. 2d. for the year ending Sept. 30, 1898, while the gross profit on 
trading had been £3,435. Os. 9d., against £759. 3s. ld. for the 
same period. That result would have been even better but for the 
difficulty which the Company had experienced, in common with 
all other electric lighting companies, in obtaining the best quality 
of steam coal, and the consequent largely increased consumption. 
Nevertheless, farther reductions had been effected in the costs per 
unit generated and sold. The net profit for the 15 months, 
paying debenture interest and other charges, was £564. 188. 2d., 
thus reducing the deficit existing at Sept. 30, 1898, to £210. 2s. 8d. 
That amount would it was anticipated have been more than wiped 
off by the end of January, 1900. The conviction expressed by the 
directors in their lost report that the use of electricity in the 
Central Markets was likely to become more popular had been borne 
out by results. During the period covered by the accounte 78 new 
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installations had been obtained and the increase in the number 


-of lampe connected had been 7,237, or 74 per cent. As aboud 


one-half of those lampe were connected during the last three 
months of the year the full effect on the revenue would only 
be apparent in the current year’s accounte, which would show 
a further substantial increase. New customers were constantl 
being obtained and several were at present waiting to be connected. 
The plant and machinery had been worked satisfactorily through- 
out, no interruption of any kind having occurred in the aupply. 
The storage battery had been in use since October last with 
economieal results. The value of that battery in the saving of 
coal and wages would be considerably enbanced during the 
summer months, as it would enable the plant to be shut down for 
several hours per day, as well as ensuring d failure in the 
supply at all times. The directors regretted that their applica- 
tion for a provisional erder to enable them to supply current in 
the City of London had been unsuccessful. The coat of the 
application will be spread over a period of tive years. Mr. H. 8. 
Leon had been appointed a director to fill the vacancy caused by 
the retirement of Mr. G. H. Brougham Glasier. The director 
retiring under the articles of aseociation was Mr. Ernest Schenk, 
who, being eligible, offered himself for re-election. The auditors, 
Messrs. Ford, Rhodes, and Ford, also retire, and offer themselves 
for re-election. 


TRADING Account, 15 Monras ENDED Deo. 31, 1899. 


Dr. Generation of Electricity. £ s d. 
Coal, cartage of ashes, etc. ....... 2. . £2,600 
Oil, water, and engine- room stores. 428 5 5 
Wages at generating station we. 1,280 7 5 
Repairs and maintenance: (a) plant 
and machinery, £686. 13a. 5d.; (b) 
buildings, £78. 2s. 7d. ........... 2. 764 16 0 
— 5,073 17 6 
Distribution of Electricity and Maintenance. 
Repairs and maintenance of mains, 
meters, eto vee 17 5 9 
Maintenance of installations 924 4 4 
Lamp renewals ............ 8 521 11 9 
— — 1.463 1 10 
Rent, Rates, and Taxes. 
Rents payable............. . 660 0 0 
Rates and taxes . . — 289 15 11 
x l —d ' 949 15 11 
Management Expenses. 
Salaries of secretary, chief engineer 
(proportion), clerks, and collector... 699 16 1 
Stationery and printing ....... 3 64 19 2 
General charges and office expenses. 147 19 4 
Legal Ch P 5 912 14 7 
arges and Insurance. , 
Legal charges . N ra 56 2 0 
Insurance e e 95 18 5 
— 152 0 5 
Compensation. . . . . . . . .. .. aoe 70 10 0 
Audit fe FFC e 26 5 0 
Total expenditure .......... EET TETEE 8 8,648 5 3 
Balance to profit and loss aooount .. . .. 3, 435 0 9 
£12,083 6 0 
Cr. £ ad. 
Sale of current. FC 9,605 2 8 
eee! SEa 121 8 6 
Installation charges . e 423 17 9 
Sundry receipte, discounts, ete. ........ EN TTE. 50 12 1 
Transfer fen e e 7 5 0 
Rent of cold - air store................ e —2—.—. 1,875 0 0 
£12,083 6 0 
Dr. Pnorrr Ax p Loss AcoouNT. . £ ad. 
Interest on 4 per cent. debenture stock, paid and 
Serneee e e sects .- 2,600 0 0 
Intereet on 5 per cent. second mortgage debentures 
855 55 N Sraten e : 5 15 7 
roportion of preliminary expenses .......... . a 15 4 
Proportion of provisional: order expenses 233 15 9 
Trustees’ fees . e 62 10 0 
Balance to general balance- shes e 564 18 2 
£3,546 14 10 
Cr. £ ad. 
Balance from trading accounb....... 53 . 3, 435 0 9 
Interest on deposits 0 F 111 14 1 
£3,546 14 10 


EASTERN TELEGRAPH. 


The half-yearly gene meeting was held Thuraday last week. 
The report, published in our last issue, was adopted. 

The Marquis of Tweeddale, who presided, said they had asked 
the Government to reconsider their late decision, by which all war 
news was to be sent by the West Coast route aly: He denied 
that they were deriving enormous receipts from the effects of the 
war, saying that the additional traffic would be barely sufficient to 
recoup them for the loss which they might sustain from bh 
subsequent disturbance of business. 
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BIRKDALE AND SOUTHPORT TRAMWAYS. 


At the half-yearly meeting on Tuesday Mr. N. Yates presided, 
and proposed the adoption of the report and the declaration of a 
dividend of 74 per cent. The British Electric Traction Company 
had forfeited a deposit of £500 under an agreement for option of 
poro nans, At a subsequent extraordinary meeting the sale of the 

‘Southport portion of the line (being five-eighths of the whole) to 
the Corporation for the aum of £12,500 was confirmed. The pur- 
chase price is equal to £3,430 per mile of single track. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS. 


The fourth annual meeting of the shareholders was held on the 
26th ult. in the Accountants’ Hall, Manchester, Mr. T. J. Huchin- 
son presiding. The directors’ report stated that the last season 
consisted of 133 days, during which 37,593 miles were run, the 
total number of 55 was 100,769, and the gross traffic 
receipte £4,444. Deducting £740 for tolls to the Douglas Head 
Marine Drive. Limited, and adding £16 for sundry receipts, a 
total of £3,720, against £3,458, represented the net receipts. The 
profit for the season’s working was £1,455, which, added to the 
profit balance brought down from the last balance-sheet, made a 
disposable balance of £1,806. The directors recommended that 
a dividend of 6 per cent. per annum be declared on the 7 per cent. 
preference shares, and the balance, £272, earried forward. The 
report was adopted. 

P Mr. Huchinson, the chairman of the Company, was re-elected a 
irector. 


WATERLOO AND CITY RAILWAY. 


The report for tbe half-year ended Dac. 31, to be submitted on 
Sth inst., states that the expenditure on capital acoount was 
£573,656. The further estimated expenditure of £40,000 is amply 
provided for by the capital powers of the Company. The gross 
receipts amounted to £13,349. Out of this amount £4,824 has 
been retained by the L. and S.W. Railway for working expenses, 
leaving £8,525 for a dividend at the rate of 3 per cent. per annum. 
The number of passengers carried is given ab 1,769,731, exclusive 
of 776 season-ticket holders. 


GREENOCK AND POKT-GLASGOW TRAMWAYS. 


The ordinary meeting will be held on the 5th inst., when the 
half-yearly report by the directors will be submitted. The directors 
recommend a dividend at the rate of 5 per cent. per annum. The 
report states that on the 9th ult. a fresh offer was made to the 
Police Board of £1,200 per annum rent for the Greenock tramway 
lines, but, so far, no answer had been received. Mr. John MacOnie 
and Mr. D. M. Erekine are the retiring directors, and they are 
eligible for re-election. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Salford.—The Electric Light Committee invite tenders for sup- 
plying and fixing iron and steel work required at the electricity 
station. Tenders by 12th inst. 

Rochdale.—The Corporation invite tenders for the supply and 
delivery of electricity meters. Tenders by 28th inst. Fall par- 
ticulare in our advertising columns. 

Belfast.— The Electric Committee invite tenders for the supply 
and erection of 400-kw. steam dynamos. Tenders by Feb. 8. 
Particulars in our advertising columns. 

Tunbridge Wells.—The Corporation invite tenders for two 
Lancashire boilers for their electricity works. 
Fall particulars in our advertisement columns. 

Glasgew.—The Corporation invite tenders for the supply and 
erection of two overhead electric travelling cranes. Tendere by 
Feb. 5. Full particulars in our advertising columns. 

Chingford.—The Walthamstow Urban District Council invite 
tenders for the supply and erection of electric and Dowson gas 
plant at their isolation hospital. Tenders by Feb. 17. 

Newecastle-upon-Tyne.—The New Tramways Committee invite 
tenders for 130 car bodies, trucks, and electric equipment. 
Tenders by March 2. Details in our advertising columne. 

Dudley.—The Electric Lighting Committee invite tenders for 
the supply and erection of pump, feed-water heaters, and pipe 
work. Tenders by Feb. 8. Details in our advertisement columns. 

Stoke-upon-Trent.—The Guardians invite tenders for the pro- 
Sai electric lighting of a portion of the workhouse premises. 

enders by Feb. 15. Fall particulars in our advertisement 
columns. 

York.—The Corporation invite tenders for the conversion of the 
wiring of the Courts of Justice to suit the higher voltage of the 
supply mains. Tenders by Feb. 15. Details in our advertisement 
columns. 

Tork. — The Corporation invite tenders for the con version of the 
wiring of the peoe library to suit the higher voltage of the supply 


mains, Ten by Feb. 15. Details in our advertisement 
oolumns. 

Beotle.—The Corporation invite tenders for the supply and 
laying, within the borough, of certain underground electric 
cables. Tenders by Feb. 17. Details in our advertisement 
columns., 


Tenders by Feb. 5. 


Weod Green.—The Urban District Council invite tenders for 
= 55 of refuse destructor cells or furnaces. Tenders 
y & 0 2 


Bath. — The Co ion invite tenders for the supply, etc., of 
cables (high and low tension), arc lamps, posts, and accessories, 
transformers, sub-station switch , and main works switch- 
boards. Tenders by Feb. 12. 


Burnley.—The Urban District Council invite tenders for the 
construction of refuse destructor works. Particulars may be 
obtained from Mr. John Gregson, surveyor, Council-chambers, 
Padiham. Tenders by Feb. 10. 


Kingston-upon-Hull.—The Corporation invite tenders for the 
supply of 35 double motor equipments and 10 car bodies (double- 
decked, to seat about 51 passengers). Tenders by Feb. 19. 
Details in our advertising columns. 

Mastings.—The Corporation invite tenders for the supply and 
delivery of 12 20-kw. alternating-current transformers and high 
and low tension sub-station switch gear. Tenders by Feb. 12. 
Details in our advertisement columns. 


Bedford. —The Electric Light Committee invite tenders for the 
supply, delivery, and erection of one surface condenser, with air 
and circulating pumps, and engine for driving same. Tenders by 
Feb. 6. Details in our advertisement columns. 


Great Yarmouth.—The Corporation invite tenders for the 
supply and erection of two water-tube boilers (Section A); three 
200-kw. continuous-current steam dynamos (B) Tenders by 
Feb. 15. Full particulars in our advertisement columns. 


Glasgow. The e near invite offers for the supply of 
200-300 motorcar truoks; 200-300 motors and equipmente ; the 
supply, delivery, and erection complete of the overhead trolley. 
Tenders by Feb. 17. Details in our advertisement columns. 


Pertamouth.— The Corporation invite tenders for 12 months 
supply of electrical goods, etc., from April 1 next. Tender are to 
be endorsed Stores Tender,” and to be forwarded to the Su - 
tendent, Electric Light Station, Ganwharf-road, Portemouth, nob 
later than Feb. 10. 


Hall.—The elie invite tenders for the supply of 35 
double motor equipmente and 10 car bodies (double-decked, to 
seat about 51 passengers). Specifications, etc. (£1), may be 
obtained of Mr. A. E. White, city engineer, Town Hall, Hull. 
Tenders by Feb. 19. 


Keighley.—The Corporation invite tenders for the supply and 
erection of two Lancashire boilers, with mechanical stokers, 
economisers, feed pumps, etc.; and 120-kw. and 200-kw. high- 
8 direct coupled steam dynamos for continuous current. 

enders by Feb. 13. Faull particulars in our advertisement 
columns. 

Sunderland.—The Corporation invite tenders for the supply of 
tramways switchboard. ificatione and forms of tender can 
be obtained of Mr. J. F. C. Snell, borough electrical engineer, at 
his office, Dunning-street, Sunderland, on payment of two guineas. 
Tenders to Mr. Fras. M. Bowey, town clerk, by 12 noon on 26th 
inst. Details in advertisement columns. 

West Ham.—The Guardians of West Ham Union invite tenders 
for (1) supply and erection of the plant, etc., for the electric 
lighting of the workhouse and school premises at Union-road, 
Leytonstone, Eseex, (2) erection of the engine and battery house 
for same. Plans and specifications may be inspected at the 
Clerk’s Office. Tenders by 4 p.m. on Feb. 7. 


Middleton (Lanes.).— The Corporation invite tenders for the 
building of electricity works, in accordance with plans and speci- 
fications prepared by Mesere. Lacey, Clirehugh, and Silar, 
electrical engineers to the Corporation, 2, Queen Anne’s-gate, 
Westminster, and 78, King-street, Manchester. Plans, etc., may 
be obtained from Mr. Frederick Entwistle, town clerk, Town 
Hall, Middleton. Tenders by Feb. 14. 


Heretam.—The Urban District Council invite tenders for the 
supply and erection of water-tube boilers, with fittings, 
economiser, feed pumpe, &c., pipework, etc., in engine and boiler 
house, two steam dynamos (vertical enclosed high-speed engines), 
and motor boosters, mie batteries, main switchboard and con- 
nections, six-ton overh engine-room ‘travelling crane, under- 
ground mains, conduits, and roadwork for private and public 
lighting, arc lampe (enclosed type) and poste, station lig ting. 
Tenders by March 1. Full particulars in our advertising columns. 


Inverness.—The Town Council invite tenders for the supply 
and erection of two steam dynamos, each of 200 kw. output; one 
fuel economiser; one motor balancer and booster; one 1,500 
ampere-hour storage battery; three water-tube boilers, each to 
evaporate 6,000lb. of water per hour, with automatic stokers of 
approved make; overhead travelling crane ; a complete system of 
switchboarde; station lighting; street arc lampe, with accessories, 
as pee schedule ; feeders and distributors, as per schedule; joint 
and service boxes and service cables, as per schedule; meters, 
tools, and usual accessories. Tenders by Feb. 8. Details in our 
advertisement columns. 

Melbourne (Victoria).—The Corporation invite tenders for the 
eupply and delivery of the necessary plant, and the euperin- 
tendence of ite erection, and of the carrying out of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (I) boilers (dry- back or water - tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster, 
and ewitchboard ; (3) feeders, maine, and arc light leads, with all 
bitumen or insulating material; (4) accumulators. 8 a 
tions, ebc., can be obtained from the Agent-General for Victoria, 
15, Victoria-street, Westminster, London, S.W., on and after the 
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28th instant, on payment of EI. ls. for each specification, to be 
returned on receipt by the Corporation of a bona fide tender. 
The specifications and drawings may be seen at (but not obtained 
from) the office of Dr. Alex. B. W. Kennedy, 17, Victoria-street, 
Westminster, London, S. W. Tenders by March 1. Full par- 
ticulars appear in our advertising columns. 


RESULTS OF TENDERS. 


Croydon.—The Electricity Committee have accepted a tender 
for the supply Oe : Green’s patent fuel economizer, the price for 
5. 


the same bei 

Middleshreugh,—The Council have accepted an offer of the 
Klein’s Water-Cooling Patente (E. F. Jarvis) for the condensing 
plant at the electricity station. 

Hackney.—Tho Vestry have accepted the tender of Messrs. 
Hughes and Stirling, of Clock House, Arundel-street, Strand, for 
the refuse destructor, at £24,495. 

Manochester.—The tenders of the Brush Electrical Engineeri 
Company for 220 double-decked cars, and of Messrs. Milnes, o 
Birkenhead, for 160 cars of the same pattern and 50 single-decked, 
have been accepted. 

Bedford.—The Electric Light Committee have accepted the 
following tenders: W. H. Allen, Son, and Co., one 420-b.h.p. 
inverted compound double-acting engine, £1,600; Rosling and 
Appleby, one 250-kw. alternator, £1,200. 

Newoastie.—The tenders of the British Westinghouse Motor 
Company for generators have been accepted as follows: A 
2, O00. h. p. generator, £16,000, the Wallsend Slipway Company to 
supply the engine; two smaller generators, £16,450, Colt’s engine 
to be used. 

Wost Bromwich —The following tenders have been accepted ; 
Messrs. E. Danks and Co., Limited, boilers; Messrs. C. A. 
Parsons and Co., steam dynamos, condenser, feed-water heater, 
and travelling crane; Messrs. Cowans, Limited, switchboard ; 
British Insulated Wire Company, Limited, cables; Tudor 
Accumulator Company, Limited, storage battery and connections. 

Bradford.—The Tramways Committee have accepted the 
following tenders: Brush Electrical Engineering pany, 
Limited, for aupply of 75 additional car bodies on the same 
specification and general conditions as applied to the 25 cars 

y ordered from them; Meesre. Blackwell and Co., Limited, 
for supply of 75 additional trucks and trolleys for electric tramcars 
on the same conditions as the 25 already ordered. 


BUSINESS NOTES. 


TRACTION. 


Renfrew.—The County Ceuncil intend to petition againet the 
Glasgow Distriob Tramways Dill. 

Great Grimsby.—Standing Order proofs relating bo this Bill 
will be considered on the ł2th inst. 

Birkenhead.—An unopposed enquiry has been held iato a loan 
of £3,500 for Higher Tranmere supply mains. 

Hove.—Ata oo ere meeting of the Town Council on Thursday 
hi it was definitely decided to oppose the Brighton Tramways 


Petteries Electric Traction Co.—The preference share transfer 
books and register of members will be closed until the 15th insb., 
inclusive. 

British Electric Traction Co,—The preference share transfer 
books and register of members will be closed until the 15th insb., 
inclusive. 

Rawmarsh.—The memorial against the Urban Distriet Council 
Tramways Bill has been withdrawn, and the Bill passed by the 
examiner. 

Biackpool.—The borough surveyor has been instructed to pre- 

re estimates for the laying of a tramway in Central Drive from 
Cow Gap-lane to Great Marton - road. 

Holborn.—The Board of Works will oppose the Bills promoted 
by the London County Council for the construction of tramways 
in Rosebery- avenue and in St. John-atreet. 

Christehuroh.—The Town Council have formally assented to 
the construction of the proposed Christchurch. Bournemouth, 
and Winton tramways by the Poole and District Electric Traction 
Company, Limited. 

Farnborough.—The Urban District Council are asking the pro- 
moters of the proposed Aldershot and Farnborough light railwa 
to give a written undertaking not to carry goods traffic beyo 
their own coal for working. 

Leeds Suburban Railway Project.—When the Leeds City and 
Suburban Railway Bill was called before the examiners last week 
there was no appearance on behalf of the promoters, and it was 
accordingly struck out of the list. 

South Lancashire Tramway.—Oo Friday last a conference of 
local authorities was held at Wigan to consider the South Lanca. 
shire Tramways Bill. Among those represented were the Newton, 
Golborne, and Haydock District Councils. 

Deover,—Abt the last meeting of the Rural District Council the 
Clerk reported that the engineers of the Cinque Porte light railway 
had stated that they sho got over the difficalty of tho narrow- 
iar of the road near Martin Mill by purchasing land to widen the 


City of Buenos Ayres Tramways Co.—The directors on 
Wednesday decided to issue ab once 20,000 new shares, as autho- 
rised by the general meeting held on Oct. 17 last. Circular letters 
offering the above to existing proprietors will be dispatched on 
14th inst. 

Bradford.—The City Council has been recommended by the 
Tramway Committee to purchase the unexpired portion (three 
years) of the lease of the Bradford and Shelf Tramway ee grid 
at three years’ purchase — the rolling-stock to be val by 
arbitration. 

Darlington. — The differences between the Corporation and the 
Imperial Tramway Company are likely to be arranged, having 
been narrowed down to comparatively minor points. The Cor- 
poration are to supply the neceasary power from their new electricity 
supply works now being constructed. 

Vale of Rheidol Light Railway. — The object of the Bill, which 
has passed the examiner, is to extend the time for the purchase of 
lands, and for the construction of the authorised light railway 
between Aberystwyth and Devil’s Bridge, and to work the traffic 
thereon by electrical or other motive power. 

Manchester._The Tramways Committee have confirmed the 
5 of Mr. Wood, late of the town clerk's department, to 
the position of chief clerk at a salary of £150 per annum, and that 
of Mr. Schofield, late of the city treasurer’s department, to the 
position of chief accountant at a salary of £200. 

Brompton and Piccadilly-circus Railway.—As will be remem- 
bered, powers were granted last year to this company to construct 
an extension railway to connect with the Metropolitan District 
Railway at South Kensington Station. In the present Bill 
extension of time is sought until August, 1904, for the completion 
of the line. i 

Musselburgh. —The Edinburgh Town Council has approved of 
the application of the Drake and Gorham Electric Power and 
Traction Company, Limited, for á provisional order for the con- 
struction of tramways in Musselburgh, on condition thab the 
company do not come within the city boundary excepting with 
consent of the Corporation. 

Charing Cross, Euston, and Hampstead Railway.—By their 
Bill the Company seeks an extension of time for three years from 
Aug. 9, 1899, within which to acquire the lands necessary for the 
construction of this railway. An extension ot time for five years 
from Aug. 9, 1899, is also required for the construction and com- 
pletion of the authorised railways. 


Herts.—The County Council have approved of the application 
to be made to the Light Railway Commissioners in the name of 
the Hertfordshire County Council and the Metropolitan Tramways 
and Omnibus Company, Limited, for an order authorising t 
County Council and the company to construct light railways (with 
the exception of that part referring to Chipping Barnet). 


Durham.—The County Council have given their support and 
assent to the proposals of the United K om Tramway, Light 
Railway, and Electrical Syndicate, Limited, who are promoting 
a provisional order under the Tramways Act, 1870, for the con- 
struction of tramways on the overhead electric trolley system for 
various districts of which the Durham County Council is the road 
authority. . 

Cheshunt.—The Highways Committee of the Hertfordshire 
County Council have resolved to recommend the County Council 
only to run the tramways as far as the extent of the Cheshunt 
boundary. The Cheshunt Urban District Council insist on the 
50ft. roadway passed by the Council, and have declared that they 
will oppose the order unless the County Council guarantee them 
an indemnity from any expenses except the county rate. 


Londen United Tramways.—The London United Tramwa 
Company’s Bill practically covers the ground gone over at 
light 1 enquiry last year, the Commiesioners having decided 
that the scheme should go before Parliament. The principal 
extensions are from Hanwell to Chiswick, and from Twickenham 
vid Teddington, Hampton, Hampton Court, and Hampton Wiek 
to Twickenham again. The estimate is about £340,000. 


.—After a long discussion on Wednesday the 
Town Council paesed a resolution to the effect that they would 
allow the British Electric Traction Company to lay a line through 
the Bull Ring to pase their cars over, but not for traffic purposes, 
and that they would assent to a clause in the tramway order 
enabling the Council, if they saw fit at a later period, to give the 


company power for a limited traffic through the Bull Ring. 


Cleckheaton.— At the Council's last meeting it was stated that 
the Britixeh Electric Traction Company appeared to repudiate the 
undertaking of their agent, Mr. Paris, to the effect that the 
company would take electrical energy from the Council, and they 
were also seeking to withdraw from other promises. It was 
decided that steps be taken for the purpose of procuring the per- 
formance by the Traction Company of their agent’s undertaking 
to the Council. ° 

Middlesex —The County Council on Thursday last approved of 
the principle of the construction of light railway tracks by the 
Council, and of leasing the same afterwards to a company or com- 
panies to equip and work. Apart from the cost of equipment, the 
11 lines now being promoted by the County Council and the 
Metropolitan Tramway and Omnibus Company will entail an 
expenditure of £336,000, and that of the five lines by the County 
Council is estimated ab £263,000. 

Bolten.—The Bolton Journal and Guardian learns from unofficial 
sources that the Tramways Committee now unanimously favour 
the bogie oar, and the question for consideration is haw hesb to 
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make arrangements to secure the change. Pending a settlement, 
it is understood that for the present only two cars of the type now 
in use will be delivered, bringin the number up to 34. Several 
small accidents occurred on the 26th alt. owing to cars jumping 
the rails. Fortunately no personal injury reaulted in any case. 


Plymouth, Stonehouse, and Devonport Tramways. — The 
General Tolls Comvany, Limited, has presented a memorial in 
opposition to the Plymouth, Stonehouse, and Devonport Tram- 
ways Company's Bill. The memorialists maintain that the power 
sought to use electrical power upon the company’s system is 
tantamount in this instance to the making of tramwaye in 
the place of the 1 tramways of the company, and that, 
therefore, the Standing Orders applicable to new tramways ought 
to have been complied with. 


Greenock.—At a special meeting of the Police Board on 
Thursday last week, offers for the leasing of the tramways were 
considered from the Greenock and Port-Glasgow Tramways Com- 

ny, Mr. W. Murphy, the Drake and Gorham Electric Power and 

tion Company, London, and the English Industrials, Limited, 
Manchester. A committee was appointed to consider the offers 
and confer with the applicants. Ic was also agreed to engage the 
services of an expert to advise as to which offer would be financially 
the best for the town to accept. 


Bangor (Ireland).— We learn that the Drake and Gorham Electric 
Traction Company, the promoters of the line from Bangor to 
Donaghadee, have been negotiating with a London syndicate with 
a view to selling their interest in the undertaking. me months 
ago the order for the construction of the line was by the 
Privy Council, but the necessary authority to has not yet 
been completed, and before this authority can be received a 
guarantee of £5,000 will require to be deposited, or in other worda, 
5 per cent. of the estimated cost of £100,000. 

Blackbarn.—The Tramways and Electricity Committee have 
decided to sanction the construction of an electric cones) in 
the Audley district. A local paper says the scheme suggested by 
Mr. Giles (the electrical engineer) is that the line shall commence 
in Mincing-lane. through Darwen-street, up Lower Audley-street, 
to Queen’s Park, and this was considered favourably. However, 
as Mr. Giles will be engaged in the spring converting the Darwen, 
Cemetery, and Accrington sections into electric traction, ib may 
be some time before the Audley scheme can be carried out. 


Hoddesdon.—The following resolution which was carried at a 
recent public meeting, came before the Urban District Council last 
week—viz,, ‘‘ That this meeting heartily Kt ahs of the scheme of 
an electric tramway on the lines sugges y the County Council, 
and further hopes that the Coanty Council will carry on the 
tramway to the northern boundary of Hoddesdon and to Rye 
House Station.” The opinion of the Urban District Council 
appeared to be eqaally divided on the matter, so nothing was 
done beyond forwarding the resulution to the County Council. 


Lewisham.— Ab the last meetin 
the following report was ado : “The Tramways Committee 
have considered a letter from the vestry clerk of Penge, forwarding 
a copy of the resolution passed by the Vestry, as follows: ‘That 
in the opinion of this Vestry the construction of tramways in 
Croydon, Anerley, and Crystal Palace roads is undesirable, as it 
would be detrimental to the residential property in such roads.’ 
The committee recommend that the Vestry be informed of the 
3 proposed to be taken by this Board — which is to oppose the 
scheme.” 

Neweastie.—Ab the last meeting of the New Tramways Com- 
mittee it was decided to have built-up crossings ins of the 
ordinary crossings and junctions, as in the past. The plans were 
adopted on the understanding that any elight alterations might 
be made afterwards, on the suggestion of Mr. Hopkineon, the 
electrical engineer. The plans of Messrs. Oliver Leeson and Co., 
the architects for the car-shed and workshope at Walker, were 
also adopted. Mr. Wood was instructed to submit them to the 
Walker Urban Council, and to advertise for tenders for putting in 
the foundation. 


Nottingham.—The contract has been let for the erection of the 
new depét for the electric cars at Sherwood, and it is expected 
that the work will be commenced without delay. The contract 
for the new buildings, which will be situated near to the laundry, 
has been secured by a local tradesman. The new rails will be of 
a very much heavier description than those at present laid, in 
order to carry cars of greater weight and at a higher s The 
track will be a double one right away to Sherwood, and when this 
route bas been completed the Basford line will be taken in hand, 
the Trent Bridge and station routes being deferred until later on 
account of the heavy traffic there. 

-—Details of the latest tramway scheme for Paisley and 
district, promoted by the Glasgow District Tramways Company, 
are now available. he capital of the company is £360,000, one- 
half of which would be expended on the Paisley and district 
tramways system, and the remainder on that part of the system 
situated on the other side of the Clyde. The motive power is to 
be electricity, conveyed on the overhead system, and would be 
purchased from the Paisley Corporation. In consequence of the 
extension of time pent y the Examioer of Bills for lodging, 
the promoters of the Glasgow district tramway scheme are making 
offers to the various local aathorities who have nob yet given their 
consent to the measure. 

London County Council Tramways.—A conference of dele- 
gates 5 the vestries and district boards interested in the 

ndon County Council’s Tramway Bill (1900) was held on Tuesday 
‘ad the Clerkenwell Town Hall for the purpose of considering the 


of the District Board of Works 


paymend for the easement, a condition should be im 
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London County Council's Tramway Bill in so far as it affecte the 
various local road authorities of the Metropolis. A resolution was 
passed to the effect that in the event of electrical traction being 
used a eurface or underground system should be adopted, and an 
additional clause was adopted authorising local authorities to use 
all lines owned by the London County Council, between the hours 
of 12 a.m. and 6 a.m., free from toll, for the conveyance of sanitary 
refuse, road material, and so forth. 

Portsmouth.—The Tramways Committee have decided on a 
scheme for the settlement of the deadlock with the company, and 
this will be presented to the representatives of the company by a 
deputation. The chief of the proposals are, according to the 
Daily Chronicle, that the company shall retain the omnibuses, 
carriages, hearses, etc., and that no claim is to be made on the 
Corporation for unexpired profits; that the Corporation grant 
running powers to the light railway company from Cosham to 
North Ead, and that the light railway company grant similar 

wers for the Corporation to run their cars as far as the enclosed 

d on Portedown Hill; the arbitration between the tramway 
company and the Corporation to be proceeded with as soon as can 
be arranged, but the stock to be taken ata valuation to be made 
at the time posseesion is given up; no claim to be made by the 
company in consequence of delay, and when the tramways are 
taken over no legal differences to be raised. 


Hayling Island.—An im t scheme, says the Hampshire 
Telegraph, designed with the object of making Hayling Island 
still more popular as a seaside resort, was explained at two meet- 
ings held at the Victoria Hall, Hayling, on Monday, the 22nd ult. 
The proposal, which has aroused much local interest, is to intro- 
duce an electric tram service, to run from the Hayling Ferry to 
the coastguard station, and, in addition, to 5 the oe 
ferry across Langstone Harbour by an aerial bridge, across whi 

ngers will be conveyed by means of a car having electricity 
or its motive power. Special interest is attached to this bridge, 
inasmuch as a structure of the description posed has never 
before been erected in England, although it is stated more than 
one is likely to be built in the near future. The bridge, a model 
of which was on exhibition at the meetings, will consist of two 
huge uprights planted on either side of the eutrance to Langstone 
Harbour, while at the height of some 120ft. above high-water 
mark the connecting span will stand. Attached to this span by 
means of long metal rods will be the car, and, by means of elec- 
tricity, the vehicle will travel backwards and forwards acroes the 
water. Mr. J. Hewitt, of Manchester, is the engineer connected 
with the scheme. 

Proposed Manchester-Liverpool Rallway.—The parliamentary 
estimates for the construction of the proposed Manchester and 
Liverpool Electric Express Railway places the total cost of the 
scheme at £1,750,000. The estimates give the length of the 
railway from Deansgate, Manchester, to its termination at 
the Bluecoat Hospital, Liverpool, as 34 miles 4 furlongs 2 chains. 
The railway will throughout its whole length be constructed as a 
double line in accordance with the system known as the monorail 
system, with such modifications as may be found necessary. The 
principal items in the estimates are: stations, £67,600; land 
and buildings required to be taken (310 acres), £451,600; the 
permanent way, estimated at £18,000 per mile, £621,450; 
viaducts, £175,300; and contingencies, £117,940. This scheme 
is proposed to be carried out by a company with a share 
capital of £2,000,000 and a loan capital of £666,000. A deputation 
of gentlemen interested in the promotion of the proposed railway 
waited last week on the Parliamen Sub-Committee of the 
Manchester City Council to submit the plans of their undertaking 
so far as they may affect scheduled property within the city 
boundary. The committee were informed that the Manchester 
station will be near to the top of Quay-street, Deansgate, and the 
line will run in a westerly direction on the south side of Atkinson- 
street. The whole of the property, as well as the streets and 
passages, lying between Deansgate, Quay-street, Byrom-street, 
and Atkinson- street is scheduled. The railway line will crows 
Byrom street at a height of 33ft. above the road level, Garteide-. 
street at a height of 38ft., and Water-street at a height of 47ft. 
After passing through Salford and Eccles the line will go through 
the Manchester Corporation’s estate at Chat Moss, as a result of 
which certain roads will have to be diverted. The committee 
appointed the Lord Mayor and Mr. Alderman Southern to treat 
in fature with the company’s representatives. The same course 
was followed in the case of the proposes new city of Manchester 
railway, plane and details of which were before the meeting.— 
Manchester Guardian, 


Lancashire.—The Lancashire County Council have issued a 
report on the different schemes of light railways and tramways, 
which is of the greatest importance to the rural authorities in the 
vicinity of Southport. The Council lay down a general policy of 
non-opposition provided the local authority is making the applica- 
tion, or is supporting some other body, but cases in which the 
proposed railways would inconvenience and endanger general 
traffic on the road and increase the cost of maintenance they 
reserve the right to report to the Board of Trade. With regard 
to the width of tbe roads the report states that, in consideration of 
the special user of the main roads given to the promoters without 
upon 
them. where necessary, to bear the cost of providing such additional 
space for the ordinary traffic as will ab any rate minimise the 
inconvenience, delay, and danger caused by the working of the 


undertaking. As a general rule, no light railway or tramwa 


should be authorised along a main road unless there is a widt 
sufficient to allow at the very least 9ft. Gin. on each side of the 
toad between the kerb and the nearest rail, and where practicable 
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the Shannon Water and Electric Power Syndicate, which propose 
to utilise the River Shannon, near Doonas, for the purpose of 
supplying an electric supply. 

Shipley.—The District Council have decided to apply to the 
Local Government Board for sanction to borrow £22,000 for elec- 
tricity worke. The erection of a dust destructor is contemplated. 
Mr. R. C. Qain, electrical engineer to the Rlackpool Corporation, 
has been appointed to act in a similar capacity to the Shipley 
District Council. 

Greenoek.— Bank- street is snon to be illuminated by two incan- 
descent electric lighte of a pattern similar to the lamp outside the 
office entrance of the electrical works. We learn that if the 
experiment is successful, this light will be introduced to several 
other side streets. . 

Roes.—In consequence of a recent decision of a meeting of rate- 
ay ti St ae i N 
narrowing the footpaths to less than 6ft. In cases where a ene ROTISADNISY OF vne- ounce promo An 01005 b scheme, 
widening of an existing main road would be advisable for the con- | the lattor have consented to a company about to be formed for 
venience of the ordinary traffic, irrespective of the obstruction (ightin ae al 1882 to 1890 pror e 
caused by any tram way or light railway, the sub-committee think N . ° oe 
that the County Council should consider the desirability of bearing | „Dublin. — By the Bill to incorporate the Dublin Electric Lighting 
a portion of the expense, but each case would have to be con- Company. power is map to provide for the lighting by elec- 

ered on its merits. With regard to county and hundred bridges, | tricity and the supply of electricity in bulk in the city of Dablin 
the principle they pro to be applied to main roads | and the urban districts of New Kilmainham, Drumcondra, Clonliffe, 
should also be made applicable to these bridges, and, where | Glasnevin, and Clontarf. The capital is £500,000, with power to 
necessary, the bridges should be strengthened ab the expense of | raise £160,000 on debentures. 
the promoters. Blackpool and Fieetwood Tramroad Oe.—The report for the 
half-year ended Slst ult., to be sabmitted at the meeting on the 
9th inst., states that the balance of profit is £10,028, and a 
dividend at the rate of 10 per cent. per annum is recommended, 
The namber of passen carried wae 1,161,786, and the gross 
receipts amounted to £20,478. 

Stock Exchange.—The committee have ordered to be quoted 
in the official list the Commercial Cable Company's further issue 
of £230,550 3 cent. 500- year debenture stock. Appli- 
cation has been © to the committee to appoint a special 
settling day for the Hampstead Electric Supply Company’s 
ordinary and 5 per cent. cumalative preference shares. | | 

South Wales Electrical Power Distribution Ca. Under the 
Bill to incorporate the South Wales Electrical Power Distribution 
Company, powers are sought to supply electricity within the whole 
of the county of Glamorgan and a part of the county of Monmouth, 
inclading the whole of the boroughs of Cardiff, Swansea, and 
Newport. The capital required by the Company will be £750,000. 

Keighley.—The new Queen's Theatre and Spata House is to be 
opened to-morrow. Both the auditorium and the stage are fitted 
with a large number of electric lighte. The electric installation 
has been put in by Messrs. Grace and Sutcliffe, Keighley, the high- 
8 gas-engine being supplied by Mesers. C y Bros., Man- 
pen and the dynamo by the Electrical Engineering Company, 

orley. 

Nodear.- -The Urban District Council have decided u the 
districts to be supplied with electric light under the Electric 
Lighting Acts, 1882 and 1888, and the Electric Lighting (Clauses) 
Act, 1899, and within the next two weeks the Council will decide 
what lands will have to be leased and what sites already belong. 
ing to them shali be appropriated. The scheme is estimated to 
cost £10,000. 

Aberdeen. —In consequcaos of the report by Mr. Bell, electrical 
engineer (already published), with reapect to the probable demand 
in the immediate futare for extension of the facilities for providing 
electric current for lighting and motor purposes, and in which the 
establishment of another station was recommended, it has been 
decided to ascertain the terms on which a site could be obtained 
at Dee Village. 

Price-List.— We have received from Mesers. Halliday and Sons, 
of Huddersfield, their price-list of incandescent electric lamps. 
These lamps are guaranteed with fair use a life of 1,000 hours. 
The firm makes a speciality of high-voltage yay cee We gather 
that the sales of Halliday ” lampe from Sept. 1 to Dec. 31 totalled 
11,420. We have also received a sheet illustrating their makes of 
dynamos and motors. 

Cleckheaten.—Ab Tuesday’s meeting of the District Council it 
was reported that the Bradford Corporation, the North Bierley Gas 
Company, and the British Electric Traction Company had | 
formal objection to the granting of the Council’s electric lightin 
order, with the object of securing clanses for their protection. 1 
was resolved that these clauses could not be accepted, and that 
steps be taken to resist the claims pub forth. 

Gravesend.—A letter was read at the last meeting of the Town 
Council from the Drake and Gorbam Electric Power and Traction 
Company, Limited, the owners of the tramways, o to take 
and work the Corporation’s electric lighting order. ter some 
discussion as to the desirability uf the Corporation themselves 
carrying out an electric lighting scheme for the town, the letter 
was referred to the whole court in committee. 

London Lighting.—A conference is to be held at the Municipal 
Baildings, Lavender-hill, S.W., on the 13th insb., where repre- 
sentatives from Battersea, Bermondsey, Islington, Lambeth, 
Shoreditch, and Whitechapel, together with other authorities 
affected by the Bill to be promoted by the County of London and 
Brush Provincial Electric Lighting Company, are to discuss the 
same with a view to united action in the matter. 

Rheadda.— With to the Bill for incorpo and cone 
ferring powers on the South Wales Electrical Power bution 
Company, we learn that the District Council have appointed 


representatives to wait upon the promoters with a view of ascer. 


as of 1 2b. Gin. should be left on one side so as to allow loads 
of hay, straw, and cotton bales and other wide loads to pass safely 
and without having to stop at a passing-place to wait for a car to 
. Should the main road be not wide enough to allow even 

kd. Gin. to be left on each side, and if it bas buildings on both 
sides of it, then if a widening were forced upon the promoters the 
le cost might prevent the undertaking from being proceeded 

with. In such a case it would be unreasonable to insist on the 
widening, but in order to give space on one side of the road for 
vehicles to pass a tramcar or railway carriage in safety it is pointed 
out that for vhe purposes of the general traffic it would be 
better in that instance to require the promoters to lay a double 
line of rails. Where, however, the road can be widened by 
setting back a fence on one side or the other it does not seem 
unreasonable to require the widening to be carried oub at the 
expense of the promoters before the railway or tramway is 
allowed to be constructed, and this should done without 


LIGHTING AND GENERAL. 
Arbreath.— The telephone is to be introduced into the 


Oban.—The electric light is, we understand, to be introduced 
into the Great Western Hotel. 

Smithfie!d Markets Electric Supply Co. The transfer registers 
will be closed until 9th inat. inclusive. 

Leicester.—The Town Council intend to take steps to obtain 
another £40,000 for lighting extensions, 

Leeds.—It has been decided to erect at the Whitehall - road 
station a two-phase plant for power sapply. 

Edinburgh.—The chief electrical engineer recommends the 
provision of additional machinery at a cost of £17,205. 

Newington. — The public street - lighting, both arc and 
incandescent lamps, is to be taken over by the Vestry from 
March 25 next. 

Appointments Vacant.—Doetails of various small vacancies 
appear in another column. Some of the appointments referred to 
last week are still open. 

Cape Electric Tram Limited.—An extraordinary meeting 
of the shareholders will be held at 55 and 56, Bishopegate-street 
Within, E.C., on the 14th inet. 

Glasgow.—The Special Telephone Committee of the Corporation 
yesterday recommended that a Government license should be 
obtained for the establishment of a telephone exchange. 

Darlingten.—The Corporation are arrauging to light the main 
thoroughfares of the town by means of den light. Id is pro- 
posed to erect 40 lamps in positions suggested by the surveyor. 

Harrow.—The Urban District Council have agreed that if the 
other local authorities wished to oppose the North Metropolitan 
Electric Power Supply Bill the Harrow Council would join them 

Brighouse —The Brighoase Corporation are negotiating with 
the Halifax Corporation with a view to obtaining a supply of 
electricity in preference to that from the existing plant ab 
Brighouse. 

Wandsworth.—The Wandsworth and Clapham Guardians have 
resolved to obtain the opinion of an expert, ab a cost nod exceeding 
£50, with regard to the poesibility of lighting the Tooting Home 
by electricity. 

Leicester.—The electric lighting output continues to increase 
very satisfactorily, the 437,943 Board of Trade units sent out for 
the half-year ending Dec. 31 being a 40 per cent. increase over 
the corresponding half-year. 

Sevenoaks.—The District Council have decided to withdraw 
their opposition to the local provisional order sought by the 
Electrical Power Distribution Company on the undertaking that a 
purchase clause be accepted. 

Persenal.—Mr. E. S. Saunders has been appointed depart- 
mental engineer at the Bradford electricity works in succession to 
Mr. A. H. Roe, who has taken the position of borough electrical 
engineer at Bury St. Edmunds. 

Epsom.—Application has been made to two or three companies, 
inviting them to submit terms on which they are prepared to granb 
a loan of £16,100 on mortgage of the rates to meet the oost of the 
installation of the electric light. 

Redruth.—The Urban District Council have passed a formal 
resolution authorising the Urban Electric Sapply Company, 
Limited, to apply to the Board of Trade for a provisional order 
for supplying the district with electricity. 

Bridgwater.—A public meeting of the ratepayers was held lest 
week to consider the advisability or otherwise of the Corporation 
5 with the electric lighting scheme, when a resolution 

favour of abandoning the scheme for the present was carried. 

Shannen Water and Electric Power Syndieate.—The Inspectors 
of Jıish Fisheries on Tuesday held an enquiry into the scheme af 
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taining if they would insert a clause in the Bill to abandon the 

application for power to light the district electricity. At the 

ae 11 the District Council have resolved to enter opposition to 
ui 


Catalogues. — We have received from the American Blower 
Company. 70, Gracechurch-street, E.C., whoee English worke are 
at Bedford, a well-got-up catalogue illustrating their A.B.C. fan 
system of heating and ventilation. They also manufacture eteel 
cars, tracks, etc., feed-water heaters, and steam apecialities. 
These catalogues are printed in various languages, even Swedish 
and Norwegian, an example Englieh manufacturera might well 
follow to their advantage. | 

Tudor Acoumulators —Referring to the notice we inserted in 
our issue of the 19th ult., that Mr. Edward Lomer, of 12. St. 
Mary-axe, E.C., had been appointed agent of the Accumulatoren- 
Fabrik in this country, Mr. Lomer now informs us that this 
announcement was due to a misunderstanding, and that the Tudor 
Accumulator Company, Limited, have the sole righte for the 
manufacture and sale in the United Kingdom of Tudor accumu- 
lators, which is the type of cell manufactured by the German 
company referred to above. 

Bath.—During the rocent debate on the report of the Electricity 
Committee, which was adopted, a com n was made between 
the cost of the electric works in Bath and that of other corpora- 
tione worn. electric light with a view to showing how 
unfavourably Bath compared with other authorities. It was stated 
that the working of the electric light in Bath for 1898 resulted in 
a loss of £771, w last year there was.a loss af about £1.500. 
The formasion of a strong sub-committee from the Electric Light 
Committee was suggested in order to see what means could be 
taken to reduce expenditure. 


New Companies.—Iongstreth’s, Limited, has been registered 
with a capital of £3,000, the object being to carry oa the business 
of electricians, electrical instrameas makere, etc.—Charles S. 
Madan and Co., Limited, has been registered with a capital of 
£12.000, the object being to acquire and carry on the business of 
m ical and consulting enginesrs and contractors now earried on 
by Charles S. Madan and W. H. A. Ord Mackenzie at 34, Crowther- 
street, Salford, Lancashire, under the style of Charles S. Madan 
and Co., and to carry on the business of mechanical, electrical, 
consulting, and general engineers, etc. 

St. Marylebone.—At a meeting of the Vestry yesterday a 
report was submitted by the Parliamentary Committee recom- 
meuding with respect to communication from the Board of Trade 
forwarding amended description of the system to be adopted by 
the Metropolitan Electric Supply Company, that the Board of 
Trade be informed that the Vestry see no objection to the pro- 
posed system, subject to a penalty being provided for. The 
committee also recommended that a communication be forwarded 
to the electric light consumers in the parish asking them to give 
17 8 8 at the court house as to any failure in the supply of electric 

mat. i 
Chichester.—The Town Council on Friday discussed the pro- 
posal for electric lighting. Nearly two yeare ago the Council 
obtained a provisional order, which becomes void in July next. 
Mr. J. Saunders, city surveyor, has prepared a echeme providing 
fora generating station ard refuse destructor at St. Jamea’s, 
where sufficient power is to be. developed to light the city and 
supply electric motors at the waterworks pumping station and 
the ri go works. The estimated cost is £25,000. The scheme 
has been favourably reported on by Mr. Price. electrical engineer, 
Portsmouth, and several times considered by the Council. After 
discussion it was agreed to postpone the question for six months. 


Seuth Staffordehire Tramways Co.—An extraordinary general 
meeting was held last Saturday at Cannon-street Hotel, E.C., Mr. 
Schuster in the chair, The meeting was called to confirm the Bill 
to be promoted thie session in Parliament. The Bill has for its 
object the leasing of a portion of the Company’s lines to local 
authorities, and especially the portion at Walsall. Mr. Dawson 
abjected to the steam portion being leased, as this brought in a 
profit, which, he stated, the electrical lines did not. He handed 
a balance sheet which he had pre to the Presa, but we rather 
fancy that Mr. Dawson has mixed up his items considerably. Mr. 
Daweon’s amendment that the steam lines should not be leased 
was nob seconded, and the original resolution was carried. 
London Gazette.—The first meeting of creditors in the estate 
of F. King, the Stone Bridge, Bristol, will take place on Feb. 7, 
1900, at 12 o’clock at the offices of the official receiver, Baldwin- 
street, Bristol, and the public examination on Feb. 9, 1900, ab 
12 o’olock at Guildhall, Bristol.—The last day for receiving proofs 
re Rothwell, Wild, and Co., Atlas Works, 6s, Virginia-street, 
Southport, is Feb. 12, 1900; Nathan Yates, 4 and 6, Wood-street, 
Bolton, brustee.— The last day for receiving proofe re E. B. Pym, 
29. Brabham - gardens, South Kensington, is Feb. 10, 1900; A. H. 
Wildy, official receiver, Bankruptoy- buildings, Carey - street. W. C. 
The trustees have signed a release re D. W. Paine, 84, Glo’ster- 
n and F. Jones, 147, St. John’s-bill, New Wands- 
worth. 

Metropolitan Asylums Board.—At the last meeting of this 
Board the General Pur Committee reported that Prof. Ayrton, 
the engineer employed by the Board to superintend the electric 
lighting of the new wards ab the North-Western Hospital, bad 
applied for an additional fee of 100 guineas for extra services. 
This work was carried out by Fowler, Lancaster, and Co., Limited, 
under contract dated Aug. 23, 1895, the contract sum being 
£859. 15s. The committee, after enquiring into the matter, were 
of opinion that the case had been one of altogether exceptional 
and unforeseen difficulty, and that Prof. Ayrton had quite made 


out bis case for additional remuneration. They therefore reoom - 
mended that an additional fee of 100 guineas should be paid. This 
was agreed to. 

Chiswick.—A letter from Messrs. Kincaid, Waller, and Manville, 
engineers of the Aberyst and Chiewiok Electricity Sopply 
Corporation, Limited, making certain suggestions as to the 
lighting of the High-road by electricity, was read and considered 
ab the last meeting of the District Council. The surveyor reported 
as to the cost compared with gas lighting as followe: I bave 
compared the cost of the proposed electric light: with the 
preeent method of incandescent gas lighting, and the difference I 
estimate at £789 per annum. Abt present I cannot recommend the 
Council to accept the offer.” It was agreed not to entertain the 
offer. A farther letter was read from Messrs. Kinoaid and Co., 
giving notice of the intention to lay electric cables in Fairfax - road, 
Addison- lane, Corney-lane, and Duke’s-avenue. 

British Westinghouse Manufacturing Co.—We have received 
from this Company copies of their circulars Nos. 1,013 and 1,014 
which they have just published. Circular 1,013 deals extensively 
with switches for 1,100 and 2,200 volt alternating - current circuits. 
and are of the plunger type. Circular 1,014 deals with the round 
pattern of ammeters and voltmeters. In the first circular 
switches are illustrated showing back and front views of four- 
pole double-break switches for two-phase circuits, double-pole 
single break switches, and dy switches. Consider- 
able information is also given as to the breaking capacity, sizes. 
etc., of the switches. © advan claimed for this type of 
switch are that it will break a 2,500. volt lagging current, the 
contacts are not burnt, they have a high efficiency, and low 
heating. The parts are interchangeable, and they are safe. In 
the meter catalogue information is given respecting the meters, 
and also a list of the styles end their different ranges. The meters 
listed are all of standard sizes, but the firm state that in addition 
to the list they can calibrate the instruments for any number of 
alternations or type of generator armature. 


Rochdale.—We gather from a local contemporary that the 
electricity supply works which the Rochdale Corporation are 
erecting are now approaching completion, and the Corporat ion 
has issued a etatement describing the conditions under which the 
light will be supplied to consumere. The generating. plant has 
been designed to meet an output for the equivalent of. about 


15,000 8 c p. lamps conmected to the mains, bub the generating 


station is large enough to accommodate double this capacity with- 
oub further extensions. Mains have been laid in the following 
streete: Dane-street, the Esplanade, South- e, Drake-straat, 
Manchester-road (from Dane-atreet to Merefield-atreat), Yorkshire 
street (to Whitworth-road), Cheetham-street, Black water - street, 
and Lord-street. When the demand warrants it, the area of 
supply will be extended. Consumers will be connected free of 
charge, provided the premises to be lighted are not more than 
60ft. from the mains. The charge for current for lighting pur- 


poses will be 6d. per Board of Trade unib. For prico 
will be one-half that charged for lighting, or 31. per unid though 
special terms will be coneeded to large consumere. 


A Large Engino fer Russia.—We understand that Messrs. 
Alexander Shanks and Son, Limited, of Dens Ironworks, 
Arbroath, have just completed a fine specimen of their specially 
designed high-speed engine for the driving of electric plant. 
The engine is perhaps the largest of the high-speed direct- 
coupied type yet constructed on the East Coast for driving 
electric plant. It haa been constructed to the order of a Russian 
manufacturing firm, and is of 1,000 i. h. p. The engine will drive 
the powerful dynamoe in the works, which, in addition to sapply- 
ing light to the establishment, will furnish the motive power 
for the auxiliary machinery. The engine is of the triple-expansion 
surface-condensing inverted cylinder or marine type. Tt is designed 
and constructed for a working steam pressure of 160lb. per square 
inch, 1 the above power ab a speed of 160 revolutions 
per minute, he high-pressure cylinder is fitted with piston 
valves, while the intermediate and low - pressure cylinders 
have double - ported slide valves. Admission of the steam to the 
high-pressure cylinder is regulated by an expansion valve under 
the control of a powerful governor. All three cylinders are steam- 
jacketed, the drains being led to steam traps conveniently 
arranged beneath the platform fronting the engine, The crank- 
shaft is of large dimensions, and with the view of providing for 
continuous running without risk of heating the bearinge are very 
long, are lined with white metal, and are fitted with a system of forced 
lubrication—a small oil pump, driven by an eccentric on the shaft, 
drawing oil through a filter and delivering it under pressure to 
the bearings. The engine is fitted with complete splash - guards, 
while the crank-pits are closed in so as to collect all the waste oil, not 
only from the main bearings, but from the other bearings through- 
out the engine. This waste oil passes to a filter, and is used over 
and over again. The framework of the engine is of massive design. 
To provide against a breakdown of the main governor the engine 
is fitted with a cn [grep governor, which will prevent the 
speed rising beyond a fixed limit. Couplings are arranged at each 
end of the shaft for direct connection with the dynamos, the half 
coupling ab one end consisting of a barring disc flywheel. Addi- 
tional flywheel effect will, of course, be obtained from the arma- 
tures of the dynamos. The engine is also fitted with steam starting 
gear. 

West Bromwich.—At a special meeting of the Town Council 
held last week, the Electric Lighting Committee reported thav 
they had now obtained, and had under consideration, tenders for 
the supply of boilers, steam dynamos, condensers, feed-water 
heater, travelling crane, switchboard, cables, and storage battery 
in connection with the electric light undertaking, and recom- 
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mended bhat the tender of Messrs. E. Danks and Co., Limited, 
for boilers; Mesers. C. A. Parsons and Co. for steam dynamoe, 
condenser, feed-water heater, and travelling crane; Mesers, 

Cowans. Limited, switchboard ; the British Insulated Wire Com- 

y, Limited, for cables; Tudor Accumulator Company, 
imited, for 1555 battery and connections, be accepted. The 
report was adopted. 

Inquest.—Mr. Schroder held an enquiry at Paddington on 
Monday into the circumstances connected with the death of a man, 
named John Gardiner, killed on the Central London Railway. The 
deceased on the previous Friday started from Holland-park Station 
to go to work in the tunnel. There were a number of workmen 
and they were all riding on buggies, of which there were seven. 
They were propelled by an engine at the back. The deceased 
was on the bogie in front of witness, and was standing up, 
robably owing to the damp condition of the platform, and when 

tween Queen’s-road and Westbourne Stations he fell off. They 
were then proceeding at about five miles an hour, and the engine 
stopped within a few yards. There was only about a foot space 
on each side of the buggy, and thed rebounded from the 
wall ander the wheels. A labourer who was on the same train 
considered that riding on the buggies was quite eafe, and that 
there would have been no danger had the deceased sat down. The 
jury returned a verdict of accidental death. 

St. Helens. A successful preliminary run over the new line 
from Thatto Heath to Scholes-lane, St. Helena, was effected on the 
26:h ult. On the night previous some 80 employés of the Sb. 
Helens and District Tramway Company were entertained by the 
directorate at dinner at the Raven Hotel, the hour (11 o'clock) 
being fixed so as to allow the men to finish their work. Owing to 
the late hour there was little speechmaking, but Mr Henry Martin 
addressed a few remarks to the men anent their work, touching 
upon Mr. Cuttler’s system of rewarding merit with premiume. 
Mr. A. P. Trotter bas made his official inspection, and also held 
an enqairy into the application of the Corporation to borrow 
£25 for the purposes of extending the tramways system. Mr. 
G. W. Bailey (town clerk) explained thet the money which they 
sought to borrow would be expended in the completion of the 
Haydock and Derbyshire-hill-road sections, the extension of the 
Peasley-crose route, and the making of the Rainford-street, Nut- 
grove, and North-road sections. It was estimated that this work 
would cost £17,138, which with £6,995 for extension of the 
generating station and the amount overspend on the original loan 
vous bring the total nearly to the £25,000. No opposition was 

offered. . 

Selis Directory.—Since its inception, 15 years ago, Sell's 
Directory of a Telegraphic Addresses, National List of 
Large Commercial Houses and Buyers’ Guide” (Henry Sell, 167, 
Fleet-street, E.C.), has reached enormous dimensions, and the 
alphabetical list of the work alone now requires 1,500 pages. The 
work is compiled from official liste supplied by authority of the 
Poetmaster-General, and actually contains all the information 
received from the Post Office to Jan. 1, 1900. Weare informed 
tbad a special staff is engaged to keep daily note of all alterations, 
corrections, additions, etc., for the quarterly supplements which 
are sent free to each subscriber, and are a special feature of the 
work. Amonget the pcg terre | contents of the volume will be 
found special articles on British trade and foreign competition, 
and a digest of the main features for 1899 of the following great 
industries : iron and steel, engineering, shipbuilding and shipping, 
coal, petroleum, textiles, agriculture, tea, and sugar. Two unique 
maps of South Africa, in colours, are issued with the work, one of 
which, giving a comparison of South Africa with Europe, is of 
particular interest at the present moment, as it gives ab a glance 
a thorough idea of the correct value of the vast distances separat- 
ing the various scenes of the theatre of the war. 

Now Ships.—The following may be of interest to manufacturers 
of electrical machinery and of electric lighting ap tus: The 
dockyard authorities at Devonport have received orders to prepare 
for the building of a new third-class cruiser, which is estimated 
to cost £145,000. The keel will be laid down almost immediately. 
The cruiser will be 310ft. long, 36ft. 6in. in breadth, with a 
displacement of 2,200 tons, and her engines will develop 7,000 i. h. p., 
giving her a speed of 20 knots an hour. An important f at 
Portsmouth is the reconstruction and lengthening of No. 5 building 
slip to allow of the laying down of the new armoured cruiser 
„Kent, whose sister ship, the Eesex, has already been com- 
menced at Pembroke. These vessels form a couple of four whose 
displacement is 9,800 tons, and which are to be ready for launching 
in dhe autumn of next year. In the meantime the ‘‘ Albemarle ” 
has been laid down at Chatham. The ‘‘Duncan” and ‘‘Cornwallis” 
are now being built by the Thames Ironworks Company, the 
„ Exmouth” is building at Birkenhead, and the Russell” at 
Jarrow. The Implacable is being hurried along at Devonport, 
and the Ocean,” a sister ship to the Canopus, is to be 
completed in order to relieve the Hood,” which will, after an 
expenditure of £15,000, be transferred to the Reserve Squadron. 

Naneatou.—Plans for the erection of works for the British 
Thomeon-Houston Company on the Glebe Farm were passed at 
the meeting of the Urban District Council on Thursday last week, 
and it is expected that the building will be commenced at an early 
date. Some idea of the magnitude of the works may be gained 
from the following measurements of the buildings it is intended 
to erect ab once: machine-shop, 300ft. by 265ft.; stores and ware- 
house, 98ft. by 180ft.; power station, 100ft. by 120ft.; smithy and 
steel stores, 117ft. by 55ft.; anncaling furnace and punching shop, 
94fo. by 55ft.; pattern-shop, 55ft. by 74ft.; brassfoundry, 55fb. by 
104ft.; pattern stores, 55ft. by 52ft.; ironfoundry, 110ft. by 277ft.— 
plus 45fb. by 105ft.; sand-ehed, 25ft. by 95fb.;.messaroom, 48ft. by 


74ft.; and offices, 141ft. by 48tt. The Urban District Council have 
adopted a report by the Electricity Committee recommending the 
approval of plane for building extensions in connection with the 
electric light works, and instructing Mr. Pickering to approach 
Mr. W. P. Evans with a view of ascertaining the price of the 
land adjoining the works; aleo recommending the Council to 
apply for sanction to borrow £16,000 for the purchase of the 

uneaton electric undertaking and carrying out the proposed 
works, instead of £10,000, as resolved at the meeting of the 
Council held on Nov. 15, 1899. 


Canterbury. —‘‘ The electric lighting undertaking in Canterbury 
continues to flourish,” remarks the Kentish Gazette, ‘‘and the latest 
statement of the financial position should make the ratepayers 
more than ever thankful that the installation was kept in the 
hands of the Town Council, rather than being handed over to a 
porate company. Canterbury is, we believe, the only town in 

ngland which bas been able to show a profit within the first six 
months upon a municipal installation of the electric light, and its 
record for the past quarter is certainly exceptionally gratifying. 
Here are the figures: Accounts for Christmas quarter—private 
supply. £935. 19a.; public lighting, £235 58.; meter rente, ete., 
£34. 158. 1d.—total, £1,205. 198. Id.; leas cost of production, 
£350. lls. 1ld.—total, £855. 7a. Id.; less repayment of princi 
and interest, 4459. 5s.; net profit, £396. 23. ld. The installation 
has only been in working for three-quarters of a year, and the net 
profit on the entire period amounts to just under £200. It would 
appear, therefore, that instead of the £1,500 alldwed in the esti- 
mates to cover any possible deficiency being required, there will 
be a substantial sum of profits available at the end of the year’s 
working in reduction of rates. This is a probability upon which 
we have insisted from the earliest initiation of the electric lighting 
scheme, and it is extremely gratifying to us, as it must also be to 
the Town Council to find that the citizens have so satisfactorily 
supported the undertaking of which they are the possessors and 
the beneficiaries.” 

Ipswich. —At the last meeting of the Town Council considerable 
information transpired with reference to the position of the Cor- 
poration’s electric lighting scheme. The Public Health Committee 
repo in favour of the provision of a refuse destructor. Ib was 
believed that this could be erected to advantage in connection 
with the electric light generating station in Portman-road, and 
the committee asked that they might be empowered to obtain 
expert advice upon this point, and get detailed plane and specifi- 
cation and estimate for submission to the Council. Mr. F. Turner 
said the desirability of having such a destractor had been discussed 
on previous occasions. Hitherto they bad made temporary arrange- 
ments for the disposal of the refuse, but something of a permanent 
nature mu- now be done, A good opportunity was about to arise 
to provide a destractor, as the Council was about to put down 
electric light plant, and if they utilised the heat that would be 
obtained from the destruction of the refuse for the electric light 
apparatus, they would save a great deal of fuel. Others also spoke 
against the present system of disposing of the house refuse, and 
added that a destructor was the most suitable and sanitary method, 
and not, on the whole, expensive, especially when combined with 
electric plant. Alderman Wrinch said he should like to know how 
the Council stood with regard to the electric light question. Ib 
was about two years since they assented to the proposition to have 
electric light in the borough. The Deputy-Mayor, in reply, said 
with regard to the electric light, Prof. Kennedy some time ago 
had instructions to prepare plane. Just at that time the question 
of electric trams came on, and it was felt to be impossible for him 
to complete the plans until it was known whether the plans for 
electric trams would be added. For that reason the plans stood 
over till last August. When the Corporation decided to take over 
the tramways, Prof. Kennedy had instructions to go on with plans 
both for electric light and trams, and the committee were waiting 
for the completion of the plans before placing them before the 
Corporation. After some further discussion the report was adopted. 


Plymouth.—As important developments are about to take place 
ab the electrical works at Prince Rock and still further develop- 
ments will follow, a few details, gleaned from Mr. J. H. Rider, 
the borough electrical engineer, may be of interest, says the 
Western Weekly News. Ab the last meeting of the Plymouth Town 
Council a considerable extension of premises and plant was 
authorised, Mr. Rider having reported that within three months 
of starting the works the demands had outgrown the means of 
supply. The present machinery can supply 7,500 lampe of 8 c.p 
lighted at the same time, but as only about 60 per cent. of the 
lampe are lighted simultaneously, the department is at the present 
moment supplying power for a total of 12,200 lamps of 8 c.p. con- 
nected to the supply mains. A light of 8 c.p. is taken as the unit 
for pur poses of. calculation. Not only, therefore, are the works 
supplying a greater number of lamps than the plant would 
perhaps actually warrant, but the demand still increases. It 

hoped that the additional machinery will be workin 
before next winter. This includes a steam generator o 
700 h.p., with two additional boilers for lighting. This is 
altogether exclusive of the 700-h p. generator and two boilers 
authorised some time ago for the Compton section of the 
tramways. There are ab present facilities for only one set of 
the additional machinery, and to provide for the second the 
building is to be lengthened about 90fo. It is now 100ft. long. 
This will, however, make provision for the additional plant that 

be necessary when other traction developments take 
There is, for example, the Mount Gould tram, which will probably 
be undertaken next year, and there is also the probable line for 
the Pounds estate. is building extension will make room for 
four 700-h.p. steam generators. As to private lighting, applica- 
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tions have poured in from streeta where there are no mains, and | each case the promoters should be asked to insert clauses indemni- 
as tho Act insists upon all being supplied, mains are to be laid in | fying the county from responsibility for damage to their works by 
Matley-plain, Tavistock-road, the higher end of Old Town street, | steam rolling or other traffic. 
King-street, Russell · street, Frankfort - street, Treville - street, 
Whimple- street, Princees square, Market - avenue, Drake-street, 
Courtenay-streedt, and Embankment- road. Applications have 
been received from almost everyone of these places. This 
addition to buildings, plant, and mains is to oost £48.000, 
which the Council haa authorised, besides the £20,000 
sanctioned two or three months ago, making a total 
of £68,000 since the opening of the works in September. 
The original works were estimated to cosb £46,000, so 
that the capacity is practically being doubled within three 
months. A remark as to the unusual competition which 
electricity ad Plymouth had to meet, with gas at Is. 9d. per 1,000, 
led Mr. Rider to say that the sie tert was indeed remarkable, 
only one other town—Widnes—having a lower price. He is 
confident, however, that after March 31 they will be able to meet 
all working expenses and pay interest and sinking fund for that 
period. A y his forecast, given to the Town Council prior to 
the works being instituted, had been exceeded. He had antici- 
pores 5,000 lamps of 8 c.p. at the end of the first winter, and at 
least 10,000 at the end of the first year. As a matter of fact, 
they had 12,000 lamps—nobt at the end of the winter, but practi- 
7 ab the inning. This large increase of supply, it was 
explained, would mean only a slight increase of staff. Plymouth’s 
ce per unit for electricity is 44d., while the average of the 
Kingdom is 6d. Fourteen new tramcars have been ordered for 
the Compton section, which is waiting for the Tavistock-road 
improvement. These cars will have an extension of the roof over 
the dashboard, which will not only give four additional seats, but 
provide a safer and more convenient staircase, and afford shelter 
to the driver. A number of rails will have to be relaid, but Mr. 
Rider hopes that the cars will be running by the spring of next 
year. 

Durham.—-An exhaustive report which was presented by the 
county surveyor (Mr. Crozier) at last week’s meeting of the Durham 
County Council in connection with the generation and supply 
of electric power in the county has been published in the 
North - Eastern Daily Gazette. Mr. Crozier stated that 

wers were being sought by the County of Durham Electric 

upply Company to establish central stations to generate 
electric power and supply or use electrical energy throughout the 
r-law unions of Gateshead, South Shields, Cheater-le-Soreet, 
underland, Houghton-le-Spring, Durham, Easington, and Hartle- 
ls. The company incorporated in the Bill the section of the 
lectric Lighting (Clauses) Act, 1899, which empower the com- 
y to break open streets and bridges on notice. This would 
give the company power to open out about 71 miles of rural main 
roads under the control of the County Council, and about 33 miles 
of main road ander the control of the urban district councils, and 56 
county bridges or parts of county bridges. The Tyneside Electric 
Power Company seek power to take vacant lands within the districts 
of Hebburn and Whickham Urban Councils upon which to erect 
electrical stations, and also to break open the main roads. As the 
areas of supply in the two foregoing Bills overlap, if both become 
law two companies would have power to break up the same main 
roads and bridges. Under electric lighting provisional orders 
other eee were applying for similar powers. At Barnard 
Castle the Northern Counties Electricity Supply Company are the 
undertakers, and the area of supply is the Barnard Castle urban 
district. Mains are to be laid on the north approach of Barnard 
Castle Bridge within the time limit of two years from the com- 
mencement of the order. There is only about half a mile of main 
road besides and no other bridge within the urban district. Ab 
Bishop Auckland the Urban Electric Supply Company, Limited, 
are the undertakers, and the area of supply is the whole of 
Bishop Auckland urban district. Mains are to be laid on 
the Sunderland Bridge and Bowes main road from Cockerton 
Hill to the road leading to Gaunless Bridge (length about 
half a mile) within the time limit (two years after the 
commencement of the order) and two county bridges lie within 
the area of supply. At Seaham Harbour the area of supply did 
not affect main road or bridges. At Spennymoor the undertakers ; 
are the Northern Counties Electricity Supply Company, and the 
area of supply is the Spennymoor urban district. Mains are to be 
laid on the Bowes main road from Five Lane Ende to Spennymoor 
House (about 11 miles in length) and on the Gibbons and Spenny- 
moer county bridges within the time limit (two years after the 
commencement of the order). The remainder of the main roads 
(about two miles) and one other county bridge are included in the 
area. Ab Cheater-le-Street the undertakers are the County of 
Darham Electrical Power Distribution Company, Limited. The 
area of supply is described in the order as the rural district of 
Chester-le-Street, but is ehown on the map only as the parish of 
Chester-le-Street. Mains are to be laid on the Durham and Newcastle 
main road from Chester Town Bridge to the Catholic schools (about 
1,023 yards), and on Chester Town Bridge approach within the 
time limit (two years after the commencement of the order) 
Included in the area of supply is about two miles of main road 
and four county bridges. ith regard to the whole of these 
applications by companies seeking parliamentary powers, the sur- 
veyor pointed out that the Gasworks Clauses Act, 1847 (incorpo- 
rated by the Elevtric Lighting Clauses Act, 1899), requires the 
promoters to kecp in repair roads, etc., broken up by them for 
three months, and to make good subsidences for 12 months. These 
periods were not long enough to ensure the consolidation of the 
roadway, bub saving na to the very recent date of the last- 
mentioned Act, he thought it improbable that the County Council 
would procure better terms by opposing the applications, In 


PROVISIONAL PATENTS, 1900. 


JAN. 23. 

1407. Improvements relating to electric traction. Robert 
Brown, 18, Southampton buildings, Chancery - lane, 
London. 

1445. Imprevements in olectric transformers Arthur Henry 
Loring and Harry Lee Clark, 46, Lincolu's- inn - flelds, 
London. (Date applied for under Patents, etc., Act, 
1883, Sec. 103, June 24, 1899, being date of application 
in United States.) (Complete specification. ) 

1449. Imprevements in or relating to electric glow lamps. 
Denis Ripley Broadbent, 19, Southampton-buildings, 
Chancery-lane, London. 

1450. Push for electric bells or the like. Theodore Holme, 
Raglan House, Dursley, Glos. (Julius Vilhelm Jacob 
Silfverberg, Denmark.) 

1457. Improvements in and relating to electrolytic appa- 
ratus. Wilfrid Barnes, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

1464. Improvements in surface-centact electric railway 
systems. John McLeod Murphy, 56, Ludgate-hill, 
London. (Complete specification.) 

1475. Improvements in electric igniters for explesion motors 
Josepha Schiele and Jean Baptiste Boiseelot, 18, Bucking- 
ham-street, Strand, London. (Complete specification.) 

JAN. 24. 

1813. Improved method of holding magnet winding. William 
Gibeon Primrose, 301, Great Cheetham-street, Higher 
Broughton, Manchester. 

1528. Imprevements im econtinuens-cusrent dynamos and 
electrometers. Johannes Schuil, 100, Clerkenwell-road, 
London. 

1631, Electric light dimmer. James Robinson Hatmaker, 30, 
St. Jamee's square, London. 

1637. Improvements relating to the preparation and treat- 
ment of fllaments for incandescent electric lamps. 
Charles Garner, 6, Bream'e-buildinge, Chancery-lane, 
London. 

1555. Improvements in the methed of transmitting electric 
energy through ether and devioss for same. Emile 
Guarini Foresio, 70, Chancery-lane, London. 

1569. Improvements im record cylinders fer phonographs 
and method of producing the same. Thomas Bennett 
Lambert, 45, Southampton - buildings, Chancery · lane, 
London. (Date applied for under Patents, etc., Act, 
1863. Sec. 103, Aug. 14, 1899, being date of application 
in United States.) (Complete specification.) 

1561. Improvements in record cylinders for phonographs. 
Thomas Bennett Lambert, 45, Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patente, 
etc., Act, 1883, Sec. 103, Nov. 4, 1899, being date of 
application in United States.) (Complete specification.) 

1566. Improvements im er ra@ating to accumulator pilates. 
Marcel Wuillot, 111, Hatton-garden, London. 

1568. Improvements in or relating to electrolytic electricity 
meters. Charles Orme Bastian, 31, Southampton-build- 
ings, Chancery-lane, London. 

JAN, 25. 

1573. Improvements in or relating to rubbor - insulated 
electric cables. George Edward Heyl-Dia, 55, Market- 
street, Manchester. 

1578. Imprevements im and in connection with trolley 
poles of electric tramcars. William Gloinson, 9, 
Weatland-row, Dublin. 

1583. Improvements im er relating to the manufacture of 
electric eables. George Edward Heyl-Dia, 55, Market- 
atreet, Manchester. 

1605. New or improved electriesl infiluenee machine fer 
transforming mechanical energy into clectrical energy 
or electrical energy into mechanical energy. William 
Edward Ayrton, William Fitzgerald Crawford, and 
Hedley Jeffreys Thomson, Central Technical College, 
South Kensington, London. 

1617, Improvements in or connected with carbon contacts 
for electrical switches and the like. August Reichwald, 
33, Chancery-lane, London. (The firm of Fried. Krupp, 
Germany.) 

1618. A new or impreved methed of and devices for 
regulating or controlling electrical switches. William 
Kingeland, 33, Chancery-lane, London. 

JAN. 26, 

1653. Methed of boosting a direct current of electricity by 
means of an alternating current. David Cook, 30, 
Lancaster-psik, Richmond, Surrey. 

1679. A new sud improved method of and process for 
insulating electrical wire. Hartwell William Webb, 
77, Queen Victoria-street, London, 
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1630. Improvements in picking up electric current sent 
from a generating station by a railway car and 
returning it. Robert Cooke Sayer, 11, Clyde-road, 
Redland, Bristol. (Complete speci cation.) 

1692. Improvements in electric talephany. Charles Adams- 
Randall, 98, Prince of Wales-mansions, London. 

1694. Improvements in the treatment of carbon electrodes 
for electric aro lights. John Tilghmann Robinson 
and James Henry Ferguson, 6, Bream’s- buildings, 
Chancery lane, London. (Complete specification. ) 

1704. An electric alarm. Benjamin Joseph Barnard Mills, 23, 

Southbampton- buildings, Chancery-lane, London. (Denis 
Pial, jan., France.) 

1711. Imprevements in er rolating to electrical condenser 
batteries. Emil von Szvetics, 322, High Holborn, 
London. 

JAN. 27, 


1731. An improved connector for electric cenductors. Albert 
Edgar Tanner, 579, Stretford-road, Old Trafford, Man- 
chester. 

1783. Improvements in er relating to magneto-electrie 
ignition devices. John Ridley and John William 
_ Roebuck, 18, Hertford-street, Coventry. 


COMPLETE SPECIFICATIONS ACCEPTED. 
Published Jan. 27. 
1899. 

Jacks used in combination with electrical annunciaters 
or indicators for the replacement of the shutter er 
signal flag. August Eckstein and Jane Eideforth and 
Henry Wilkinson, executors of the late Richard Penteny 
Eidsforth. 

Electrical heaters er resistamess, Barman. 

Electric are lamp clutch and feed mechanism. James. 

Transmission of electrie telegraph signals withont 
connecting wires. Braun. 

bi p electric transmission of signals over surfaces. 
raun 

1960. Electric railways of the sectional cenduoter type. 

Lorrain, (Esmond. ) 

2131. Means or apparatus for reducing or oxtinguishing 
the electric arc formed on breaking electrical 
circuits. Acock. 

. Electrical switches. 

Aro lamps. Baggett. 

Electric safety appliances. Badger and Plows, 

Electric traction for tramcars and the like with 
accumulators. Milnes. 

. Bleatrical traction on a sectional conductor system. 

Kingsland. 

. Electric therapeutic apparatus. Wilkinson and Titherley. 

4788. Electric arc lamps. Davy. 

Storage plates for accumulators and process for the 
manufacture of the same. Goller. 

Electro-therapeutic baths and the like. Stanger. 

8399. Electricity meters. Abel. (Soc. Anon. Continentale 

pour la Fabrication des Compteurs à Gaz eb autres 
Appareils.) 


406. 


416. 
571, 
1862. 


1863. 


Lane. 


20134. Means for electrically controlling gascoeks and Jight- 
: ing gas burners. Haddan. (Soc. Anon. Lux Nova.”) 

20986. Machines for and the methed af making electrodes 
for storage batteries, Hanscom and Hough. 

21429. Incandescent electric lamps. Wolffhardt. 

21637. Electrodes fer arc lamps. Bremer. 

21886. Connecting plugs for electrical switchboards. Thomson 
and Warnford-Davis. . 

23100. Electric lamp supports. Long. 

23216. Switches for permanent way and for cenductors on 
electric railways. Joedicke. 

23289. Controlling dovices for eleetric motors. British 


Thomson-Houston Company, Limited. (Potter.) 
24085. Terminals and connections for electric cables and 
like conductors. Hall. 
24990, Anode er other electrede for use in electrolysis and 
process of making same. Roberts. 
To be published Feb. 8. 
1898. 
21633. Electricity meters. Hookham. 
1899. 
918. Enclosed electric are lamps. Davy. 

1106. Facia fer electrical instruments. Max Byng and Jane 
Eideforth and Harry Wilkinson, executors of the deceased 
Richard Pentney Eideforth. 

1768, Improvements in portable hend dynames, parts of 
which improvements are applicable to small-power 
dynamos and motors for other purposes. Evershed 
and Vignoles, Limited. and Evershed. 

9878. Electre-therapeutics. Day. (O'Neill and Rooney.) 

sa can time and fire and like alarms. Wendt and 

use. 
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1865. Methed of and apparatus fer contreliing the operating 
gears of rudders, signals, and the like by means ef 
heat, light, or electrical waves. Orling and Branner- 
hjelm. (Date applied for under International Convention, 
Oct. 26, 1898 ) 

3130. Electric lamps. Brown. 

. Electrical switches. Verity's, Limited, and Steele. 

. Lamp-holder for incandescent olectric lamps. Lynes. 

Transfermers fer continuous electric currents. Wydte 

and Weiseman. (Date applied for under International 
Convention, Aug. 4, 1898.) 


4496. Electrical contact breakers. Bowron. 

4833. Meter suspension for electric automotor vehicles. 
Brookes. (Stort.) 

5833. Apparatus for the production of ozenc by electricity. 

Lamprey. 

5468. Bleetro-deposition of metais. Zimmermann. (Courant.) 


. Blectrolysis and olectrolytical apparatus. Le Verrier. 

. Electric motors. Heyland. 

. Electrico out outs and electric switch devices applicable 
to and servieg as holders therefor. Sachs. 

Electric alarm wator-level indicaters fer steam-deliers 
and tho like. Bush and Swain. (Date applied for 
under International Convention, April 8, 1899.) 

233535. Means for placing, removing, and cleaning incandescent 
electric lamps. Haddan. (Simms.) 

Blectremagnets for use in relays, ander, and other 
electromagnetic apparatus. Cutler. 

on a read contact system. Gunyon. 


Electric 
(Privat. ) 

Supporting electrical eontact rubbers or brushes below 
rail er tramway vehicles. Ransford. (Compagnie 
Générale de Traction.) 

Process of smelting ore and electric furnaces therefor. 


Hatch. 
To be published Feb. 10. 
1899. 

Apparatus for electrically transmitting orders, signals, 
or indications from one place to another. Alcock. 
Prepayment electricity meter for continuous er direct 
currents whose actien depends on deposition of copper 
in a balance against silver coins. Terrey and Phillips. 
1047. Construction of straight and curved underground 
conduits for enclosing electric cenductors, haulage 
eabies, and other means of communication, allewing 
connection of vebicles, sledges, and moving bodies te 

same, and allewing access below. Sutcliffe. 

1830. Lighting trains by electricity. Elieson and Naylor. 

. Direct-current systems of electrical distribution, 
Lamme. (Date applied for under International Conven- 
tion, Aug. 4, 1898.) 

. Devices for changing the frequency of aiternating 
currents and systems ef electrical distribution, 
British Thomeon- Houston Company, Limited. (Steinmetz. ) 

. Systems of olectrical distribution. British Thomson- 

Houston Company, Limited. (Steinmetz. ) 

Apparatus fer use in connection with clectriceal 

advertising signs and display boards. Brown. 

8641. Apparatus for rectifying alternating electric currents, 
British Thomson-Hoaston Company, Limited. (Thomeon. ) 

. Electric iacandescent lamp fittings. Lachman. 

. Incandescent electric lighting systems. British Thomson- 
Houston Company, Limited. (Davis.) 

Apparatus for measuring electric currents, British 
Thomeon- Houston Company, Limited. Fish.) 

13049. Electric incandescent lamps. Atherton. 

. Electric motor road vehicles. Sefton-Jones, (Kölner 
Accumulatoren-Werke Gottfried Hagen.) 

. Radioconductor tubes er electric coherers, Ducretet, 

24196. Thermostatic electric switches er pushes. Harrison, 
(Auto-Protective Appliance Company.) 

. Elect: ically-controlled locking mechanism fer collecting 
and othor boxes. Lake. (Williams.) 

. Electric incandescent lamp. Van Deventer. 

94431. Electric demand indicator. Harris. 

Systems of electric distribution particularly applicable 
to electric railway systems. British Thomson-Houston 
Company, Limited. (General Electric Company.) 

27473. Etectric accumulator plates. Majert. 

24040. Automotor trolleys for eclestricaily-driven vehicles, 

Lombard-Gerin. 


To be published Feb. 17. 


1899. 
Ratchet gearing and locking for electric clocks and 
general registering er other like machines. Stookall. 
Electric mechanism fer driving turret and other 
clocks. Neill. 
Surface-contact electric traction system. Thompeon 
and Walker. 
2164, Primary batteries, Heffernan. 


24723. 


1438. 


1765. 
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2660. Electrical influence machines. Lemström. 


JJ cad apparatan three: Tacky E COMPANIES’ STOCK AND SHARE LIST. 
L. Thompeon Manufacturing Company. ) — 
4633. Operation of electric motors at differont speeds. Name. ay N 


Commercial and Industrial. 
4633. Methods of and means for operating electric motors, | Aron Electricity Meter, 6 p.c. Cum. Pref. sands 1-125,000 


1 
Reed. (Date applied for under International Convention, | British Insulated Wire, Ord., 1-40,000 .. - — — 5 itt, 
Aug. 17, 1898.) 55 Prot., 127,600 -. .. seoce ieas 105 oe 91 
5416. Spring-break switches fer electric currents. Walklate, | British Tce Works, Ordloary si 1I 77 
6053. Apparatus for working railway peints and signals | — 6per cent. Cum : eaten ee a i 
— t. First M Debentures ... ave =e 07-00 
by electsicity. Webb and Thompson. British anae Elec. and d Sanur. 0 ‘Der oont, Pref... 8. 7 
6220. Electrical incandescence lamps. Siemens Bros. and Co., | Brush Electrical Engineering, Ordinar n... 2 .. 2 
l Limited. (Siemens und Halske, Aktien-Gesellschaft. ) pe e S por omnt Pret, — ‘on a 110.116 
6593, Combination brake coupling for electrically connecting —4 cent, Ind Debenture Btook.. . . 190 . 102-106 
railway vehicles fitted with vacuum brake for | Calende Ondine’ Debentures. .... „„ “ae: “TINS 
communtoation or signaling purposes. Cunningham. | — penji Bat coe bo AS 
7487, Rotary cenverter er transformer for simple or | Crompton and Oo. ............ — ＋—kb 8 4 
polyphase alternating electric currents. Imray. (Soc. | sinon ad gan Sane N eae. Se ea 
Anon. pour la Transmission de la force par Velectricité. ) ö per cent. Debentures ...................o 6 Hh 
2R 8 d Arlincourt. Electric . lane 5 105 : 2-93 xd 
8488. Electrical signalling apparatus. Lavens and Lavens. 7 per cent. Cumulative Prat... „„ a a 3 
cen 2 2 6 „ ce ee i 
n 1 F posts, electric light standards, and the | gige miono Oen And Powsr, Ordinary. ne 1. 1.1 
° . ae W. T. Henley'e Telegraph Works, Ordinary .. eee ee eer 18-14 
10768. Electric arc iamps. British Thomeon-Houston Company, 4 per cent. Preferenoe ee 5 . 53˙0 
Limited. (Fleming.) 4 per cent. Debentures ... ...... 10D . 111-11. 
India = r, N Percha, and Telegraph Works ...... 10 .. 21-82 
13565. Methed of and apparatus for controlling alternating a par oen t. Debentures ........ ccc cece cc oss. 100 .. 100-104 
electric current motors. British Thomson- Houston sic 5 mag Maintenance na — — — — — — iar . jos ies 
Company, Limited. (Armstrong. ) Telegraph Manufacturing, Ordinary 3 . 9.10 
13566, Thermestatic clectric ciroult breakers. British Thomson- 17 8 6 pet cont n, Pref... 1 „ : 1 
n D on r n ' . „„ 22 2 „ „„ ee sé 
Houston Company, Limited. (Haskins.) — 6 per cent. Cum. Pret. 50,0 l 60, C%O . 8 435 
10133. Method of and means for inducing magnetiem in — 4} per cent. J. rat Mortgage Debenture Stock, ed. 100 104-106 
magnotic circuits, applicable to alternating-ourrent 
motors, transformers, and the like. British Thomson- - Eleetrie Lighting and Supply.— 
Houston Company, Limited. (Steinmetz. ) Blackheath & Greenwich District Ordinary 1,201- 101,200 . 1 $3 
16138. Alternating electric current motors. British Thomson- 5 „ n - 10 19951 
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NOTES. 


Free Trade in Electricity.—The Niagara Falls 
Power Company has passed a resolution stating that the 
company is opposed to a duty upon electricity generated in 
Canada and transmitted to the United States; that the 
imposition of such a duty is not required for the protection 
of any American industry; and that it might invite 
retaliatory legislation by the Canadian Government. 

Power Supply.—We are glad to note that the Leeds 
Electricity Committee has given careful attention to the 
question of the supply of power throughout the town. For 
this purpose a two-phase system is being adopted for exten- 
sions, so that light and power can be conveniently supplied 
from the same mains. The Corporation are charging only 
2d. per unit for power, and the number of consumers is in 
consequence on the rapid increase. 

Telegram Thieves.—It is reported from Berlin that 
two former messengers of Wolffs Agency have been 
sentenced by the Criminal Section of the Berlin Provincial 
Court to two months’ and one month’s imprisonment 
respectively for stealing telegraphic dispatches belonging 
to that agency at the instigation of a partner of another 
news agency known as Hirsch’s Telegraphic Bureau. Mr. 


Kurt Hirsch, a partner of this latter agency, has been 


sentenced to three months’ imprisonment for instigation to 
theft and the crime of receiving stolen property. 

French Cables.—In the French Government Bill 
which has for ite object various cable routes a number of 
lines are proposed. The first cable is proposed to be laid 


between Oran, Tangier, Teneriffe, and St. Louis; the 


second is a line from Hué to a point north of Hong Kong ; 
the next, a line from Tamatave to Réunion. Submarine 
cables are also proposed between French Benin and the 
French Congo, and the extension and improvements of the 
land lines in West Africa, at an expense not exceeding 
£40,000. The total expenditure is estimated at about 
£6,000,000. 

Royal Institution.—At a general monthly meeting 
of the Royal Institution on Monday last Sir James 
Crichton-Browne, treasurer and vice-president, presided. 
The special thanks of the members were returned to Mr. 
Charles Hawksley for his donation of £100, to Mr. Frank 
M’Clean for his donation of £25, and to Sir Andrew Noble 
for his donation of £100 to the fund for the promotion 
of experimental research at low temperatures. The chair- 
man reported the death of Prof. Hughes, and said that 
the managers desired to express to Mrs. Hughes their 
heartfelt sympathy with her, and their deep regret at 
losing a most valued colleague. 

Combined Opposition to Bills.—Tho Battersea 
Vestry has decided to convene a conference of the autho- 
rities who will be affected by the Bill which the County 
of London and Brush Provincial Electric Lighting Company 
are promoting in Parliament. This conference is to be held 
at the Municipal Buildings, Lavender-hill, on Tuesday, 
Feb. 13, at seven o'clock. The Battersea Vestry is asking 
the other vestries to appoint two delegates. The conference 
wishes to consider the question of a joint opposition to the 
Bill, instead of each authority appearing separately. From 
information to hand from other parts affected, we believe 
that almost all the vestries affected by the Bill will join 
the conference. 

Trailing Cars.—It is stated by a local paper that the 
use of trailer cars on the electric tramways at Hull is 
likely to be discontinued to a certain extent, as some of 
thesa cars are being equipped with motors at the present 
time. The disadvantage of the cars is said to be that they 


disorganise the time-table owing to the shunting operations 
at the end of the line. We think, however, that the 
Tramway Committee will do well to hold a certain number 
of these trailer cars always in stock, as they are of great 
service when on special occasions extra traffic has to be 
provided for. At such times they enable the carrying 
capacity of the line to be doubled without altering the 
scheduled times. 


Defence of Motorcars. — We are informed that 
under the title of the ‘“Motor-Vehicle Users’ Defence 
Association” a committee has been formed, in which the 
Automobile Club is largely interested, for the purpose of 
protecting motor-vehicle users in law actions, either civil 
or criminal, and, where necessary, of commencing legal 
proceedings. The interests of users of motorcars through- 
out the kingdom are also to be looked after. The officials 
of the association consist of three trustees, a chairman, a 
vice-chairman, and a managing committee of 10 members. 
The positions have now, says the Financial News, all been 
filled, Mr. R. W. Wallace, Q.C., being chairman, and Mr. 
F. R. Simms vice-chairman. 


Glasgow Tramways.—The growth of the use of 
the tramways in Glasgow since the Corporation took them 
over some five years ago is evidenced by the following 
figures, which will in a few years’ time be even more 
interesting to compare with the still further increase in 
the use of the tramways when they have been improved 
by the complete adoption of electric power. The first 
week that the Corporation ran the tramways the income 
was some £35,800, but the average receipts per week now 
amount to about £9,000, while the total number of people 
carried during last year was some 119,000,000, which 
corresponds to carrying three times the whole population 
of Glasgow for a single journey each week. 


Personal.—On Friday last Mr. R. A. Dawbarn, the late 
superintending engineer of the Brush Electrical Engineering 
Company, Limited, met the officials of that company at 
their London offices, and was presented with a token of 
esteem and goodwill subscribed for jointly at Falcon Works 
and the London office, on the occasion of his leaving to join 
the ranks of the consulting engineers. The presentation, 
which took the form of a silver salver, a pair of silver 
candlesticks, and an illuminated volume containing the 
names of the subscribers, was of a very handsome character, 
and should be a pleasing memento to Mr. Dawbarn of his 
long association with the company. The presentation was 
made in happy terms by Mr. R. Percy Sellon, and suitably 
acknowledged by Mr. Dawbarn. 


The Recent Snowstorm.— The heavy fall of snow 
which took place last Saturday and Sunday was a par- 
ticularly destructive one to overhead wires, the telephone 
and telegraphic wires all over the kingdom, and more par- 
ticularly in the Southern counties, being broken down and 
the telegraph and telephone services disarranged. The 
National. Telephone Company, who were large sufferers in 
this respect, have naturally seized the opportunity to point 
out that they have been refused permission by a large 
number of local authorities to lay their wires underground, 
as they have wished to do for the last four years. They 
add that the London County Council has been the chief 
opponent of the placing of these wires underground, and 
that the interruptions in the telephone supply are thus 
indirectly due to this public body. 

An Electric Submarine Boat.—The submarine boat 
“ Holland,” which uses electricity as its motive power when 
under water, has been experimented with considerably in 
the United States. We remarked recently on one of the 
trials, in which the boat seemed to be none too well under 
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control. In the test in question it was supposed to steer 
a straight course under water, and from the chart given 
one could see that there was considerable deviation from 
this course. We now learn that the Naval Board, after 
tests and careful inspection, have reported unfavourably on 
this boat to the United States naval authorities. Of course, 
the report may be reconsidered later, but it seems to us to 
confirm the opinion held by our naval authorities of sub- 
marine boats. In the meantime, the French are incurring 
more expenditure for submarine vessels which may throw 
further light on their practicability. 

Queensland Telegraph Department.—We have 
received from Mr. John Hesketh, the electrical engineer 
to the Post and Telegraph Department of Queensland, a 
copy of an interesting souvenir issued with Christmas and 
New Year's greetings from the heads of the departments. 
The souvenir consists of numerous reproductions of photo- 
graphs, taken in different parte of Queensland, of post offices 
and means of transporting mails throughout the colony. 
The post offices range from important buildings in the main 
towns down to a small wooden hut by the wayside. The 
views of the coaches used to carry the mails give one the 
idea that an inspector's position in the department will be 
an exceedingly pleasant one in fine weather. At the end 
of the souvenir some interesting information is given as to 
the increase of the business done by the various post offices 
and telegraph and telephone departments. 

Electrical Patents.—If the number of applications for 
patents sent in in s given year by any one firm gives a true 
indication of the original work done by ite staff, we have 
every reason to be proud of two of the electric companies 
of this country. Thus we find that during 1898 the 
British Thomson-Houston Company took out no less than 
88 patents. The subject matter of a large number of these 
was communicated from the United States, and hence is 
not due to original work carried ott in this country. The 
next electric firm in order in the number of applications is 
Messrs. Siemens Bros. and Co., who have applied for 46 
patents during the past year. Here the whole of the 
inventions are due to engineers residing in England, as the 
firm of Siemens and Halske, of Berlin, also appear in the 
Patent Office list as applying for some 37 patents. We trust 
that this large record for the year of new electric inventions 
will not mean a continuation of electrical lawsuits in the 
future. 

Electric Street-Lighting.—It is curious to note how 
completely the arguments of our contemporaries devoted 
to gas lighting are being answered by actual work in hand. 
Thus, while we are informed that incandescent gas lighting 
for the streets is the cheapest, best, and only feasible 
system, great strides are being made with arc lighting in 
practically all the London districts. Thus, in the Strand 
area, arc lamp standards are now being erected which will 
be supplied by means of cables drawn into earthenware 
ducts, which were laid during the autumn. The London 
County Council’s station for lighting the ‘Thames-embank- 
ment is now well in hand, and it is hoped that during the 
present year the whole of the embankment will be elec- 
trically lighted. In the meanwhile in the whole of the out- 
lying districts, such as St. Pancras, Shoreditch, and Hammer- 
smith, the electric lighting of the streets is being extended. 
In this way the reproach which has been brought against 
the lighting of London streets is being gradually removed. 

Middlesex Light Railways.—On the lst inst., at 
the meeting of the Middlesex County Council, a definite 
decision as the policy of the County Council with respect 
to the provision of light railways was arrived at. This 
decision is to the effect that the railways should be con- 
structed by the County Council and then leased to a 
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company or companies to be equipped. It is said that 
with the schemes already proposed this will involve an 
expenditure of about £3,000,000 by the County Council, 
and it is expected that this capital expenditure will bring 
in sufficient return in rent for the lines to cover the annual 
capital chargee. The cost of the 11 lines now being pro- 
moted jointly by the Middlesex County Council and the 
Metropolitan Tramways Company is estimated at £636,000, 
while the other five lines promoted by the Council iteelf 
are said to cost £263,000. These are, of course, only the 
first lines of an extensive system, which, when completed, 
will be of great service to the inhabitants of Middlesex. 
We believe that on practically all the lines electricity is 
to be used as a motive power. 

Death by Electricity.—We give elsewhere in this 
issue a paper by Dr. Cunningham on some interesting 
researches he has made in order to determine what 
actually caused death after electric shock. His con- 
clusions are that death is produced by the action of the 
heart being disorganised, and from the fact that the heart 
is not then able to resume its regular muscular action. 
His experiments were made to ascertain whether its 
renewed action cannot be stimulated so that the sufferer 
can be brought back to life. It is evident that if the 
doctor’s conclusions are correct, artificial respiration is not 
of much use in restoring animation. It is curious that an 
additional electric shock should be suggested as giving the 
regular stimulations to induce the heart to resume its 
normal action. In addition to this, artificial circulation of 
warm defibrinated blood should also be maintained. As 
these means of restoration have to be applied very shortly 
after the shock has been received, it seems hardly probable 
that they can be used in time in the average case of an 
electric accident, when expert surgical advice is not to hand. 

Tramways. — In the parliamentary return issued 
recently on the British tramways we notice a great 
development of tramways all over the kingdom. For 
instance, the capital authorised for tramway undertakings 
last year was E26, 597, 592, as against £6,586,111 in 1878. 
The total length of the lines open for traffic last year was 
1,122, as against 1,064 in 1898, and 269 in 1878. At the 
present time it is becoming more and more the custom for 
tram ways to be transferred from private enterprises to 
municipal authorities, and it is therefore of interest to note 
that out of 169 systems 61 are controlled by local govern- 
ing bodies, and 108 by joint-stock companies, so that there 
is still a wide field open for those local governing bodies 
wishing to place the working of the tramroads under their 
own control. With regard to mechanical traction, we 
notice that it is authorised on 133 out of the total 169 lines 
in the United Kingdom, a very large proportion of this 
mechanical traction being electric. The majority of the 
tramways appear to yield a fair profit, the total gross 
receipts for the United Kingdom last year being £4,879, 602, 
and the working expenses £3,675,559, this leaving a net 
profit of £1,204,043. 

Railway Carriage Improvements. — At the 
fourth ordinary meeting of the Aberdeen Mechanical 
Society, Mr. Hornet, of the locomotive department 
of the Great Northern Railway Company, read an 
interesting paper on the “Construction of Railway 
Carriages.” In this he went carefully into the improve- 
ments made in the length and weight of the coaches during 
the last 50 years, and the influence of these improvements 
on the durability of the carriages. The bogie system was 
now very largely used throughout the country. He then 
turned to questions of ventilation, lighting, and heating, 
and stated his opinion that in lighting, Stone’s system of 
electric lighting was likely to supersede all other forms. 
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We have described this system in past numbers of. our 
journal, its strong point being that every coach is quite 
independent of the rest of the train. This enables the 
train to be divided aud individual coaches to be connected 
on different trains, without in any way interfering with the 
system of supplying light. Another great feature of the 
system is that the required electrical energy is generated 
automatically by the running of the carriage. Mr. Hornet's 
lecture was illustrated by lantern slides, diagrams, and 
models. 

Power Gas.—An interesting installation for town 
lighting by gas-engines which are supplied by power gas 
has recently been laid down at Saltburn-by-the-Sea. The 
plant consists of two Crossley high-speed electric lighting 
engines, which drive dynamos supplying current at 
220 volts. From the engine-room lead-covered and steel- 
armoured cables are laid to the surrounding streets, about 
three miles of mains now being in the ground. To these 
mains some 1,500 lamps have been connected, while appli- 


cations have been received for over 2,000 additional lamps. 


It is interesting to note that although the plant has only 
been running some three months, the income exceeds the 
cost of production. A gasholder of considerable dimensions 
is used with the gas plant, so that a reserve of gas is stored 
against all emergencies. Accumulators are also provided, 
which have practically the same effect on the constancy of 
supply. It is interesting to note that already the coal used 
per Board of Trade unit sold comes out at less than 5lb., in 
spite of the fact that the larger proportion of the current 
is supplied through accumulators, and hence has to be 
debited with the energy lost in charging the accumulators. 
We understand from Messrs. Cox-Walkers, of Darlington, 
who have been responsible for the laying down of this 
plant, that the mains are being extended, and that a third 
engine and dynamo will shortly be laid down. 

Lightship Communication.—In the review which 
appeared in the issue of the Times for the lst ult. on 
‘Science in 1899, the Brethren of Trinity House were 
accused of moving slowly in the establishment of com- 
munication by wireless telegraphy between lightships and 
the shore. The Elder Brethren of Trinity House have 
instructed Mr. C. A. Kent to state that they were the 
first in this country to move in this matter of public 
interest, and that they gave the Wireless Telegraph 
Company every accommodation free of charge while 
conducting experiments with the system. The letter goes 
on to say that the Elder Bretbren have, however, good 
grounds for stating that “ the alleged facts as to the saving 
of property of the value of £52,000 by means of the 
connection between the East Goodwin lightships and South 
Foreland are incorrect; and, while they are of opinion 
that electrical communication with light-vessels might, in 
certain circumstances, be the means of saving both life 
and property, they do not consider that any property 
which would otherwise have been lost has been so far 
saved through the agency of electrical communication of 
any description with light-vessels on the coast of England. 
In considering the matter of the permanent adoption 
and extension of the wireless system, it is not only 
impossible to ignore the question of the expense involved, 
which would be considerable, but this question is not 
altogether within the control of the Board as the general 
lighthouse authority.” 

The Pacific Cable.—In the House of Commons on 
the Ist inst., Mr. Hogan asked the Secretary for the 
Colonies whether he was aware that the dilatory pro- 
ceedings of the Pacific Cable Board had occasioned con- 
siderable disappointment and dissatisfaction in the colonies 
concerned, and whether he could state the position in which 


this important Imperial undertaking now stood. Mr. 
Chamberlain replied that the Pacific Cable Committee had 
held two meetings, and was making enquiries with a view 
to the settlement of a definite scheme. Those enquiries, 
relating as they did to technical questions, necessarily took 
time, but he had no doubt that there would be no avoidable 
delay. Mr. Hogan also asked whether certain concessions 
had recently been granted to the Eastern Telegraph Com- 
pany as regards the opening of independent offices in the 
Australian capitals in connection with their proposed new 
cable from South Africa to Australia, and whether there 
was any ground for the apprehension that these concessions 
would seriously affect the financial success of the cable that 
was about to be laid from Canada to Australia under the 
auspices of the Imperial, Canadian, and Australian Govern- 
ments. To this question the Colonial Secretary replied 
that the matter was under the consideration of the 
Australian Governments, but that he did not know whether 
a decision had been arrived at. In this connection we also 
understand that considerable reductions in tariff are offered 
by the Eastern Telegraph Company if the privilege of con- 
necting direct by land lines with its customers in Australia 
is granted by the Australian Governments. 


Refase Destructors.—At a meeting of the Birmingham 
Association of Mechanical Engineers, held on the 3rd inst., 
Mr. R. B. Hodgson read a paper on the “Meldrum 
Furnace,” with special reference to the econometer ” and 
the destruction of town refuse. Dealing with the subject 
of steam jet blowers, he pointed out that while the mechanical 
stokers with moving grates employed steam jets to keep 
certain parts of the apparatus cool, yet the fact was not 
brought prominently before the public, as steam users were 
rather apt to object to their employment. He contended 
that this objection was due to a want of knowledge of the 
advantages of forced draught, and he quoted results to show 
that by means of the steam jet the evaporation could be 
increased 50 per cent. without a loss of fuel efficiency. In 
some cases a considerable saving was also effected in fuel. 
The details of the Meldrum furnace were then described, 
after which the gas-weighing apparatus called the econo- 
meter was explained. This apparatus is used as a check on 
careless stokers, and enables a regulation of the air supply 
to boilers to be obtained. In the last part of his lecture 
Mr. Hodgson described the use of forced-draught furnaces 
for destroying town refuse, such as have been installed at 
Hereford and at the Darlington electricity works. He 
claimed that 141b. of water were evaporated per pound of 
refuse on trial, but he did not give average figures for a 
longer period. A curve of the steam pressure for a 24 hours’ 
run was shown, which made it clear that the pressure was 
maintained fairly well up to 200lb. per square inch. 


The Arnold Magnetic Clutch.—Some illustrations 
we have received from the manufacturers ia Chicago of the 
Arnold magnetic clutch, form an interesting parallel to 
what was done in the early days at the City of London 
Electric Lighting Company’s works. These Arnold clutches 
are being used by the electric lighting company in St. Louis 
to couple dynamos on to either end of the engines. We 
presume from the illustration that under ordinary con- 
ditions the generating machinery on each end of the engine 
shaft will be worked, but that at light loads the magnetic: 
coupling between one or other of the dynamos will be 
released, so that the frictional losses of the same can be 
saved. The description forwarded to us is interesting, but 
it gives but a very hazy idea of the clutch itself. It 
seems that two discs of iron are keyed on to the ends of 
the shaft to be coupled, and that the electric circuit in one 
of these discs when energised causes the two discs to hold 
together. In starting up the dynamo the two opposite 
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surfaces act as a friction clutch, the necessary force being 
maintained by the magnetic pull. The diameter of the 
clutch to transmit 3,000 h.p. at 150 revolutions is said to 
be 8ft. 4in., while only some 240 watts are required to 
energise the electric circuit. No information is given as to 
the disposition of the coils in the clutch. From the descrip- 
tion, we gather that eddy currents are not relied upon 
when accelerating, as it is stated that the clutch drives by 
friction. A number of these clutches have also been used 
with synchronous motors in order to connect them to the 
load after they have been run up into step. 


Illuminating Globes.—In the January number of the 
Journal of the Franklin Institute a paper by Messrs. R. B. 
Williams and J. H. Klinck on a Photometric Comparison 
of Illuminating Globes” is given in full. The authors 
experimented with great care on a large number of globes 
and reflectors used in connection with the Welsbach gas- 
light. While, of course, in some respects these results are 
not applicable to incandescent electric lamps, and certainly 
not to arc lamps, the general effect of the globes on the 
light rays in a given direction will be the same. In order 
to ascertain what these actions were, the authors made 
photometric measurements at different angles in a vertical 
plane for the same light, with and without the globe or 
reflector. Inthis way polar curves were obtained by which 
the actual efficiency of the globes was calculated. As an 
example of the result when using a Holophane globe, the 
area of the curve above the horizontal line was decreased 
from 12 58 to 7:92, while the area of the curve representing 
candle-power below the horizontal line was increased from 
11:15 to 12:72, The mean spherical candle-power of the 
light without the globe was 46°46, while it was decreased 
by the globe to 41:28. This gives the efficiency of the 
globe as 87 per cent. This efficiency must be considered 
together with the fact that the light given off below the 
horizontal line was actually increased, and that this light 
is the more useful. Similar curves are given for enclosing 
globes of different shapes, and for a large number of 
reflectors. The curves obtained are most valuable for 
reference, and make it clear how important it is to select 
the right globe for a given situation. 


Cambridge Engineering Laboratory.—The new 
wing of the Cambridge University Engineering School was 
opened on Friday last by Lord Kelvin. The new wing, 
which has been presented to the university by the widow 
and family of the late Dr. John Hopkinson, comprises 
several handsome and commodious rooms and a fine 
lecture theatre. The Vice-Chancellor, Mr. Chawner, Master 
of Emmanuel, presided at the opening ceremony. Lord 
Kelvin said the opening of the John Hopkinson memorial 
wing of the engineering laboratory was an event of the 
deepest interest and of manifestly high importance in 
the history of the University of Cambridge. No one had 
done more to promote the application of science to the 
use of man than John Hopkinson, who devoted himself 
enthusiastically to the work of the civil engineer, and was 
twice president of the Institution of Electrical Engineers. 
It should not be forgotten at that moment that Dr. 
Hopkinson founded the Volunteer Corps of Electrical 
Engineers of which he (Lord Kelvin) was honorary 
colonel, and a large detachment of whom were under 
orders to proceed to South Africa. They wished success 
to the corps, he was certain, and it seemed a fitting 
moment to think of it when they were met to com- 
memorate the opening of a memorial to John Hopkinson. 
In conclusion, Lord Kelvin announced that he had been 
delegated by the directors of the Linotype Company to 
offer for acceptance a bust of Dr. Hopkinson. The Master 
of Trinity having unveiled a portrait of Dr. Hopkinson, 


Mr. Bertram Hopkinson, on behalf of his mother, his sister, 
and himself, briefly thanked the donors of the portrait for. 
their present. 


Progress.—Tho Elektrotechniker, in a résumé of recent 
work accomplished in the electrical field, refers to the 
endeavours now being made to obtain a more efficient com- 
bination of the locomotive and car on railways, so as to 
avoid the necessity of carrying a large proportion of dead- 
weight over little-frequented stretches, and so lessen the 
cost of working, at the same time obtaining a more regular 
service of local trains without interfering with the express 
service. Mention is also made of an electrically-propelled 
ferry boat which has been established on the Seine at 
Neuilly. The electric motor is situated on board, and 
actuates two paddle wheels which propel the boat in the 
ordinary way, while current is conveyed to the motor by 
two wires stretched across the river. Another novelty 
which claims attention is a new method of ship haulage at 
present being experimented with on the ship canal between 
Stettin and Berlin. The method aims at substituting elec- 
trical haulage for the horse haulage hitherto in vogue on 
the canal. To this end, by way of experiment, a narrow- 
gauge railway has been constructed along the existing tow- 
path parallel with the canal between Eberswalde and the 
Ragoeser Lock. Over this railway small electric cars, pro- 
pelled on the overhead trolley system, are run, and provide 


the means whereby the ships and barges using the canal 


are towed. In conclusion, the article refers to the dis- 
covery by the well-known Belgian chemists Hoho and 


| Lagrange, whereby iron may be brought to a white heat 


by dipping it into cold water. A metal vessel is partly 
filled with water and connected up to a source of electricity 
supply giving 30 amperes of current. The other pole is 


attached to an iron rod provided with an insulated handle. 


The water offers great resistance to the passage of a current 
through the combination, a very high electrical potential 


' being thus generated in the neighbourhood of the iron rod, 


whereby the water is rapidly decomposed, and a tempera- 


ture of 1,200deg. to 1,500deg. set up within a. period of 
} 20 seconds. | | 


Telegraphy in Mountainous Regions.— Experi- 
ments with wireless telegraphy upon Mont: Blanc having 


failed to give satisfactory results, attempts have been made 
to obtain reliable connections between the various peaks of 


the mountain and the little town of Chamounix by other 
means. These attempts are not only interesting on account 
of the bearing which they have on telegraphy in mountainous 
regions, but also from a general point of view. Mr. 
Lespian undertook experiments with a view to ascertain 
whether the peaks abounding in the mountain, or, 
indeed, the glaciers themselves, could be used as 
supports for the telegraph wires, and whether they 
would afford sufficient insulation for practical purposes. It 


is well known that ordinary posts are useless for telegraph 


work in mountains owing to the difficulty of erecting them, 
in the first place, and their liability to be thrown over in 


the second. The question therefore presented itself whether, 
perhaps, telegraph poles might not be entirely dispensed 


with, and the wire simply laid over the glaciers and rocky 


peaks without further support. Improbable as this would 
at first sight appear, the experiment is reported, never- 
theless, to have completely sueceeded. Two wires each 


of 2,000 yards long were laid between two glaciers, at a 
distance of 16ft. apart, so that they actually rested upon 
the ice. The ends of the wire were then connected each 
to a transmitter, when messages were sent through the 
lines without the slightest difficulty. It was also proved, 


by means of a galvanometer, that no loss of energy over 


the lines was incurred. Neither was there the slightest 
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disturbance through mutual induction between the wires. 
The glaciers proved themselves to be excellent insulators 
even when the ice on their surfaces was in a melting con- 
dition. But although these results are exceedingly 
interesting, the system suggested does not overcome all the 
difficulties pertaining to telegraph poles, since the wires 
are still exposed to the danger of breakage by avalanches 
and falls of snow. 


The North-Western Electrical Association.— 
The eighth annual convention of the North-Western 
Electrical Association of America was held at Milwaukee 
on Jan. 17 and 18. The president this year is Mr. H. L. 
Doherty, and we gather from the descriptions of the 
meeting which have appeared in the American Press that it 
was most successful. The members present were, if anything, 
fewer than usual, owing to the great pressure of business. 
The rules of the association were amended in several 
respects, and alterations were made in the by-laws, which 
will have to be confirmed at a later date. At the close of 
the meeting the officers were elected for the following year, 
and included Mr. P. Norcross as president and Mr. J. G. 
Gille, of St. Paul, secretary and treasurer. The papers 
read at this meeting will be referred to in separate notes. 
Mr. Doherty’s presidential address called attention to the 
remarkable activity and prosperity which had been gene- 
rally distributed over the electrical industry during the 
past year. He considered that the rise in the price of 
materials would not prevent the placing of orders. He 
proceeded to refer to individual improvements which had 
been made in connection with various branches of electrical 
engineering, and particularly of the use of producer gas, 
which he thought was worthy of serious study by engineers 
Even now a unit of energy could be produced more 
cheaply as regards fuel by this means with gas- 
engines than by any other power producer. Added to 
this the producer-gas furnaces had the advantage that the 
gas could be stored, which was not the case with steam. 
Referring to the methods of charging for electrical energy, 
Mr. Doherty advocated the system which is known in this 
country as the Wright maximum demand system, although 
he did not approve of this system by name. He suggested 
that the reduction in rate should be made after the first 
hour’s average consumption per day of the whole lights 
fixed in the installation. 

Wireless Telegraphy.—Signor G. Marconi on Friday 
last delivered a lecture on “ Wireless Telegraphy ” at the 
Royal Institution. Alluding to the installation of the 
system between the South Foreland and the Goodwin Sands 
lightship, he said the experiments had shown that wireless 
telegraphy was reliable and certain in operation. He hoped 
before long that the necessary funds would be found to 
enable Trinity House to establish communication all round 
the coast with lightships and lighthouses, by means of 
which a vast amount of property and many lives might 
be saved. At the tardy request of the War Office he 
sent out one of his assistants, Mr. Bullock, and five others 
to South Africa, and on Dec. 11 these reached the 
camp at De Aar. When they arrived, however, they 
found that no arrangements had been made for the supply 
of poles, kites, and balloons, which were essentially part 
of the apparatus, and these had to be obtained on che 
spot. To get over the difficulty they manufactured some 
kites, and in that had the hearty assistance of Major 
Baden-Powell, brother of the gallant defender of Mafeking, 
and Captain Kennedy. The results obtained were not at 
first altogether satisfactory, but that was accounted for by 
the fact that the working was attempted without proper 
materials. It had been reported that the difficulty of 
getting through from one station to the other was due to 


the iron in the hills. If it had not been telegraphed from 
South Africa, it would hardly be credible that anyone 
should commit himeelf to such a statement. As a matter 
of fact, iron would have no more effect than any other 
metal on the “waves.” During the naval manœuvres 
signals by means of wireless telegraphy went through a 
fleet of 30 ironclads and the apparatus was not affected 
thereby. However, on getting the kites up, communication 
was easily established between De Aar and the Orange River, 
over a distance of 70 miles. Poles had now been obtained, 
and although not quite high enough for conveying messages 
long distances, yet they were sufficiently high to be useful. 


Stations were now established at Modder River, Belmont, 


Orange River, and De Aar, and had worked well, and 
would be invaluable in case the field lines should be cut 
by the enemy. He was confident that the progress made 
this year in wireless telegraphy would greatly surpass what 
had been accomplished during the past 12 months, and he 
believed that by means of wireless telegraphy telegrams 
would become as common and as much in daily use on the 
sea as they were at present on land. 


Indiarabber from Bolivia.—On the 31st ult. Sir 
Martin Conway read a most interesting paper before the 
Society of Arts on the “Undeveloped Resources of 
Bolivia.” We note that the greater portion of the paper 
is devoted to the indiarubber industry in the country, 
which is being developed quickly. Thus, in 1893-94, 
the export of Mollendo rubber was only 37,587lb. For 
the last year in which statistics are available, 1897-98, 
no less than 491,087lb. of rubber were exported. The 
indiarubber collected in Bolivia is of exceedingly good 
quality, commanding almost as good a price in the market 
as Para rubber. The indiarubber trees are stated to be 
of the syphonia elastica species, which grow as large as 
the average English elm. These trees grow in clumps 
of from 100 to 150 together, and as they are higher than 
the other forest trees, their position can be easily located 
from an elevated point overlooking the forest. It is 
curious to note that in Bolivia the indiarubber trees are 
not in swamps, as in the Amazon River districts. Sir 
Martin Conway explains that the trees derive a large pro- 
portion of their moisture from the almost constant cloud 
which hangs over them, caused by the cold air continually 
pouring down from the adjacent snow-covered hills. A 
most interesting description of the difficulties in connection 
with the collection of the rubber is given by the author, 
and we find that scarcity of labour and cost of transport 
of food are the two chief obstacles which keep back the 
industry. The absence of roads makes the carriage of the 
food supply from the coast exceedingly expensive. The 
indiarubber, which has also to be brought to the coast, is 
unreliable if cheap. The average amount of rubber which 
one collector produces per day is considerably lower than 
in the Amazon district. The rubber is collected from 
April to July, and again from October to March, but if a 
tree has been tapped for three months in one year it needs 
a nine months’ rest. The life of a tree which is annually 
tapped is said to be a long one, and is stated to exceed the 
15 years which are required for the growth of a tree from 
the seed. Estimates are given from actual experience on 
the spot of the cost of production of 100lb. of rubber, which 
works out at 19°82d. per lb., delivered in London. An 
estimate by the author places the possible output of 
Mollendo rubber at 30 times the quantity collected at 
present. The author suggested that the roads required for 
opening up the country, while at first exceedingly valuable 
to the indiarubber merchants, would later on be of equal 
service in developing the valuable mineral products of the 


country. 
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TROLLEY WIRES OVER MOVABLE BRIDGES. 


Several unusual difficulties have had to be faced in the 
equipment of the electric tramway at Hall in consequence 
of the peculiar local conditions. Thus a number of level 
railway crossings occur in the routes of the cars. Tho 
greateat novelty consiste, however, in the equipment of 


the same. The next two drawings (Figs. 2 and 3) are 
respectively a plan and elevation of the bridge, from which 
the full details of the overhead construction can be seen. 
A cross-section of the bridge is given in Fig. 4. There are 
no special features about the permanent way, which will 
consist of the ordinary rails bolted to the cross girders of 
the bridge, packings being used as required to bring the 
rails to the contour of the roadway. The trolley wires on 
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Fig, 1.—Pian of the North Bridge, Hull, and Approaches, showing Trolley Wires. 


two bridges which are moyable. These bridges over the 
dock and waterways of the town are of course unavoid- 
able, and it is of the greatest importance that the electrical 
equipment shall be such that no time is lost in opening 
and closing them. The Corporation having decided to 
proceed with the Holderness-road route immediately on 
the completion of the Hessle and Anlaby roade, it followed 
as a matter of course that the works for the North Bridge 


the west side of the bridge will terminate at a bracket 
carried by a pole on a pile in the river, the pole and 
bracket being stayed to the wall of an adjoining ware- 
house. The trolley wires on the east side will terminate 
at a bracket carried in the ordinary way by a pole at the kerb 
line immediately east of the opening span (Figs. 2 and 3). 
The wires on the movable pr of the bridge will be carried 
by brackets on poles attached to the main girders. These 


WEST APPROACH 


PLAN 


RIVER 


over the River Hull would be favoured with earlier 
attention than those for the Monument Bridge, which 
will connect with a section to be taken last in 
order of rotation. Through the courtesy of Mr. 
A. E. White, the city engineer of Hull, we are able 
to give the following illustrations of the arrangements on 
the North Bridge. Thus Fig. 1 shows the bridge and 
approaches with the trolley wires and points of supporting 


Figs. 2 AND 8.—Pilan and Elevation of the Bridge with Details of Trolle Wire Support 


wires will be connected to the wires on the east side by 
means of self-engaging switches, which will open and close 
as the bridge rises and falls. The switches will consist of 


tapered tongues slid into spring jaws. On the west side 
the wires on the bridge will terminate at a slightly higher 
level than the wires on the approach, and will not be 
electrically connected with them, but an inclined bar will 


be attached to the terminal bracket to guide the trolley 
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from one wire to the other. When the movable part of 
the bridge lifte, the wires upon it will lift away from the 
west approach wires, and the lifting of the bridge will 
raise the wires upon it to such a height that they will be 
clear of the fixed wires when the bridge runs back to the 
dotted position shown in Fig. 3. When the brid 
closes the wires will come back into line with the 
others, and the switches will automatically make the 
necessary electrical connection. 

The trolley wires at Hull are divided into sections of 
about half a mile in length, insulated from each other. 
These sections are independently supplied with current. 
The feeders for the Holderness-road are carried under the 
bed of the River Hull, and the opening and closing of 
North Bridge will therefore not interfere with the supply 
of current to the lines on the east side. The return current 
from the rails on the east side will also be conveyed under 
the river by means of a cable connected to the rails on 
either side, and the return current from the rails on the 
bridge will be conveyed to the rails on the west approach 
by nan of an automatic switch bridging over the break 
in the rails. 
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Fia. 4,—Section of the Bridge at one end. 
The designs for the electrical equipment of this bridge 


were got out by Messrs. Siemens Bros. to meet suggestions 
by Mr. White, and were afterwards approved by him. These 
designs have now passed the Council, and the work on the 
bridge is now in 


DEATH BY ELECTRICITY.* 
BY R. H. CUNNINGHAM, M.D. 


As this subject is of such vital importance to all practical 
. many of your readers may be interested 
to read a description in non-medical eof how 
everyday electric currents induce death in the lower animals. 
Exactly bow a man is killed by such currents is for the 

ent, unfortunately not definitely answerable ; but, as I 
ave pointed out in a previous paper on this subject in the 
New York Medical Journal of Oct. 21 and Oct. 28, clinical 
evidence as well as the presumptive evidence from animal 
5 makes it quite probable that such currents 
kill men in essentially the same way that they kill a monkey 
or a dog. Thus my pene assertions in the above-men- 
tioned paper, as well as in this article, relate to those 
phenomena that are exhibited by the various lower animals 
when they are subjected to the powerful electric currents 
of commerce. 

For many years the question whether death from el 

tricity results from that but slightly anderstood condition 


From the Nectrical World and Engineer, 


which the medical text-books describe as “shock,” or 
whether it results from some indiscoverable molecular 
alteration of the tissues of certain organs necessary to life, 
or whether it is produced by the abnormal prolongation of 
some physiological effect of the current, has been the 
subject of much controversy among numerous scientists, 
and every kind of good, bad, or indifferent evidence has 
been brought forward to elucidate the problem. When I 
first investigated this subject five years ago by making a 
few experiments on dogs with are light and other varieties 
of continuous currents at a thousand or more volts pressure, 
I passed them for various periods of time across the chest, 
through the brain, and from the brain to the thighs or 
to the belly; but from the lack of proper physiological 
registration erpats I was able to determine definitely 
no more than had been determined definitely by Dr. Tatum 
in 1890—namely, that the chief lethal effect of currents, 
both continuous and alternating, seemed to be upon the 
heart. 

What this cardiac effect was I recognised immediately ; 
but owing to the fact that Dr. Porter’s simple method of 
recovering the excised heart of the dog was not known to 
physiologists at that time, no way of definitely proving 
what I considered to be a fact occurred to me. erefore, 
to solve definitely the question of how electricity kills an 
animal, I resumed last winter my previous experiments of 
five years ago, and followed my former plan of applying 
the currents in the three ways described above. In this 
instance, however, the upper surface of the brain and the 
upper portion of the spinal cord were exposed by removing 
the protective bony and soft parte, so that the electrodes could 
be applied directly to those parts. The E. M. F. of the con- 
tinuous currents employed was from 112 to 124 volts. By 
making good broad contacts as much as 3'8 amperes could 
be passed through many of the animals. The duration 
of the shock varied from one-tenth second to one or more 
minutes. In every experiment the proper registration 
apparatus was employed to record graphically the most 
ke ea phenomena manifested by the experimental 
animal. 

3 summed up, my results with these currents were 
essentially the same as my former results obtained with 
currents of higher tension, which permitted a greater 
number of amperes to be passed through the animal. 
These results were as follows: 

' When the chest was traversed by a sufficient number of 
amperes, or fraction of an ampere, for a sufficient length 
of time, the most important effect produced was the imme- 
diate cessation of the co-ordinate beat of the heart. Conse- 
quently the circulation of the blood throughout the body 
cessed, and the various delicate nerve cells of the central 
nervous system died rapidly from the lack of indispensable 
blood. The action of the current upon the heart is clearly 
a physiological one, and the state produced in it is what 
physiologists term fibrillation. Roughly speaking, in this 
condition, the rhythmical synchronism of the contractions 
of the little muscle bundles of which the heart is com- 
posed is profoundly disturbed, and the contractions of 
the bundles fall out of phase. Thus the heart fails as 
a blood pump, and death quickly results unless the cir¢ula- 
tion is restored. co 

As the hearts of the higher mammalia practically never 
emerge spontaneously and permanently from this condition, 
it is evident that unless something is done to restore the 
circulation very quickly death results inevitably in a very 
short time. But it has been known for many years to 
physiologists that the lower the order of the animal, the 
more readily does the heart recover spontaneously and 
permanently from fibrillation; so that when guinea-pigs, 
rats, mice, turtles, frogs, and fish are subjected to strong 
currents the permanency of the cardiac effects is less 
pronounced. 

Owing to the small size of such animals it is practically 
impossible to prevent a large part of the current from 
traversing the nervous system, so that the chief physio- 
logical effect of the current is, as would be expected, upon 
their nervous systems, and is identical with that produced 
by passing the current only through the brain and upper 
part of the spinal marrow of a dog in such a fashion as 
not to include the heart in the circuit. When passed in 
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this way through the brain comparative weak currente 
(one to two amperes) usually produce a more or less 
pronounced stoppage of the rhythmical respiratory move- 
mente during the time that the current is passing. When 
the circuit is opened, generally this so-called inhibitory 
effect passes off in a moment, and the breathing commences 
again. With very strong currents (six to twelve eased 
usually one or more general convulsions follow the powerfu 
stimulation of the cortex of the brain, and the respiratory 
inhibition is more pronounced, and last for a longer time 
after the flow of the current has stopped. Consequently, 
if the respiratory inhibition persists long enough, death 
results from asphyxia. If the 8 of asphyxia is not 
permitted to become too profound, such animals can be 
restored by means of artificial respiration. 

When the circuit includes the brain and the heart, one 
would expect very naturally that the effect would be a 
combined one, and such is the case. The heart is thrown 
into fibrillation, the blood supply to the brain stops, and the 
effects due to the excessive stimulation of the nervous 
synom either by the current or by tbe compete aneemia, 
if the shock is brief, become prominent and finally cease. 

To resuscitate an animal under such circumstances it 
is quite evident that the co-ordinate heart-beat and the 
circulation must be re-established before that most perish- 
able part of the body, the central nervous system, becomes 
too profoundly depressed by the prolonged absence of the 
necessary blood. Unfortunately, the vitality of the more 
important nerve centres does not withstand such a degree 
of anemia usually for more than a few minutes, so that an 
attempt at re-establishing the circulation must be extremely 
prompt in order to be successful. Now, as I have pointed 
out elsewhere, it is comparatively easy to re-establish the 
co-ordinate heart-beat in the fibrillating dog’s heart after 
its removal from the body by injecting defibrinated dog’s 
blood through the nutrient blood-vessels of the heart; but 
to accomplish the same result with the heart intact in the 
body, and at the same time cause enough blood to circulate 
through the nervous system so that it will not die, is a 
much more difficult feat to accomplish even in a laboratory 
with all the necessary apparatus at hand. To accomplish 
the above result, I established an artificial circulation 
. the electrocuted dog by injecting blood with a 
specially-devised apparatus, which is fully described and 
depicted in a previous article, into a large artery in the 
neck, and at the same time withdrawing blood from the 
right side of the heart, after passing a tube down into it 
through one of the large neck veins in order to prevent 
over-distension of the heart and veins. _ 

To avoid the difficulty and the necessity of keeping up 
the artificial circulation for the considerable time that often 
elapses before the fibrillating heart recovers, I applied 
several varieties of powerful, momentary electrical stimuli 
or shocks to the exposed heart, and found that when 
the properly-adjusted brief discharge of a condenser—for 
instance, that from the outer coating of two one-quart 
Leyden jars arranged in series and charged on their inner 
coats by an Sin. induction coil—was sent momentarily 
through the fibrillating heart it gave a co-ordinate beat, 
which was maintained, provided defibrinated blood con- 
tinued to be injected through the arteries of the heart. 
To produce the same result upon the fibrillating heart 
within the body much larger condensers were found to 
be necessary. In other words, that variety of powerful 
physiological stimulus appears, so to speak, to throw the 
contractions of fibrillating muscle bundles into phase for 
a moment; and once in phase the muscle bundles remain 
so, provided the necessary blood continues to flow through 
the heart vessels, a condition that is maintained auto- 
matically with the return of the co-ordinate heart-beat. 

Although the above facts were discovered by me inde- 
pendently during the early part of last winter—as many 
who witnessed my experiments can testify—their publication 
was delayed for certain reasons mentioned in my article in 
the New York Medical Journal. But others beside myself 
were evidently studying this subject in a partly similar 
manner, and to Messrs. Prevost and Battelli, of Geneva, 
must be given the credit for first publishing the statement 
that continuous and certain kinds of alternating currents 
kill some varieties of animals by producing fibrillation of 


the heart, while others die from respiratory inhibition. In 
their papers another very interesting statement is made 
also—namely, that if a momentary shock from a 4,500-volt 
transformer (amperes not mentioned) was given to a dog, 
within a few seconds—that is, as I judge from their tracing, 
before the circulation has ceased completely and the blood 
pressure fallen to zero—after it had received a shock of brief 
duration from a low-voltage current of a strength usually 
sufficient to produce permanent fibrillation of the heart, the 
heart immediately resumed its co-ordinate beats in response 
to the powerful momentary stimulus. If many seconds 
elapsed before the application of the powerful stimulus, 
the co-ordinate heart-beats failed to reappear, a result due, 
in my opinion, very probably to the fact that the circulation 
had become totally extinguished. As the foregoing pro- 
cedure in conjunction with my method of creating an 
artificial circulation through the body is evidently easier 
of application than my method of stimulating the fibril- 
lating heart with a sudden condenser discharge, I am 
engaged at the present time in investigating whether or 
not it is as efficient. 

Brief shocks of one or two seconds’ duration from alter- 
nating currents of high voltage (4,500 volts and above) do 
not throw the fibrillation, according to Prevost and Battelli, 
but kill by causing a more or less permanent inhibition of 
the respiration. w-voltage alternating currents kill in 
the manner described above. This curious and interesting 
fact I have lately been able to verify to a certain extent 
duriny several recent but unsuccessful attempts to quickly 
recover the fibrillating heart by injecting it with blood and 
applying brief shocks from a high-voltage transformer. For 
instance, six amperes, at about 12,000 volts, was 
across the chest of a dog for five seconds without producing 
more than a momentary stoppage of the heart, but no 
fibrillation occurred. hen the ead was included in the 
circuit, a temporary cessation of the breathing took place. 
Electricians and others receiving shock from such bigh- 
voltage alternating currents should by all means have one 
of the methods of artificial respiration performed upon 
them the moment the breathing begins to appear shallow. 

It is clear from the preceding statements that it is possible 
for the lower animals to be resuscitated by the above- 
mentioned means, after they are electrocuted by certain 
kinds of electric currents, provided the application of the 
current is not too prolonged ; but such a fact need not lead 
one to conclude that when an electrocuted criminal reaches 
the autopsy table, if a similar method of resuscitation is 
applied to him he could be resuscitated. At the official 
electrocutions a strong current, about eight amperes, fol- 
lowed by a current of two or three amperes, is applied 
for a minute or more ; a medical examination is made, and 
the individual pronounced dead; the body is removed 
from the chair, and by the time that it is ready for the 
pathologiste so many minutes have elapsed that it is 
extremely probable that the individuaľs nervous system 
has become totally incapable of revival, owing to the 
prolonged arterial anæmia. 

As I have already remarked recently in this journal, 
animals do not appear to be killed instantaneously by the . 
above varieties of currents, although death supervenes with 
great rapidity, and the same statement applies very aie 
bably to men if clinical data are to be relied upon. Nor 
does there seem to be an instantaneous loss of conscious- 
ness—that is, consciousness is not lost synchronously with 
the beginning of the shock. It is true, this period of con- 
sciousness may be extremely brief; but this brief period 
seems to be invariably ample for the individual to perceive 
that he is in contact with some kind of an electric current, 
although this sensation seems to be comparatively painless, 
according to the statements of those who have received 
severe but not fatal shocks. 

As regards the minimum intensity of current necessary 
to produce cardiac fibrillation in man, and thus cause death, 
I can give no reliable data; although, judging from my 
experimental experiences, as well as from the clinical 
reports of fatalities from low-tension illuminating currents, 
it is very probable that the physiological susceptibility to 
the current varies in different individuals, and also that an 
individual is more susceptible at certain times than at others. 
Jn many dogs, ‘2 ampere applied for a quarter of a second 
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across the chest-wall prove just as lethal as a current of 
three amperes applied for a minute. Since the 110-volt 
illuminating current seems capable of electrocuting certain 
individuals, my concluding advice to everyone is to avoid 
coming in contact with the bare mains conveying such 
currents; for though one may often touch live 110-volt 
mains with impunity at certain times, it is possible that he 
may do it at a time when his susceptibility to the current 


is heightened, and thus receive a shock that may readily |- 


produce physiological effects. 


ELECTRIC LIGHTING IN PRETORIA.* 


Although Pretoria, viewed in the light of its present-day 
importance as capital of the South African Republic, is a 
comparatively small town, the lighting of the place seems 
to be entirely satisfactory to the residents. The Pretoria 
central station has not yet assumed large proportions, but 
the installation is larger than most people would surmise, 
and it meets the town’s requirements. The service is, 
moreover, of excellent quality. It is interesting to note 
that the Pretoria central station is to-day generating and 
has for the last five years disposed of a larger output than 
the corresponding plant at pe Town, which has a far 
larger population to cater to. Even rors for granted 
that there are private installations in Cape Town, and that 
gas is there an important competitor, while Pretoria 
possesses neither, it is plainly evident that the smaller 
town is as well if not better off in the matter of electric 
light than the Cape metropolis. 

A Johannesburg contemporary gives the following data: 
in 1896 Cape Town generated 188,753 unite (kilowatt- 
hours); in 1897, 312,300 unite; in 1898, 362,711 units. 
In 1896 Pretoria generated over 300,000 unite; in 1897, 
over 350,000 units; in 1898, over 450,000 unite, and it is 
more rapidly increasing its output than Cape Town. 
tig Electric light was introduced in Pretoria eight years ago, 
when small belt-driven dynamos were installed for the 
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five Davey-Paxman 30-h.p. locomotive boilers, the gases 
from which escape by one main flue to a brick smokestack 
about 60ft. high. A Crompton switchboard, with a suit- 
able arrangement of switches, voltmeters, and ammeters, 
and a light overhead traveller, may be said to complete 
what is now termed the old plant. As this equipment has 
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Fig. 2.— General View of the Electric Lighting Works at Pretoria 


been superseded by the new plant, it is not in use now, 
and is not likely to be put in operation again unless the 
latter is disabled through accident. 

The new plant (shown in Fig. 1) was installed about 
two years ago by Messrs. Hubert Davies and Spain, 
and the generating portion consists of two 126-kw. gene- 
rators, designed for 260 volts pressure. These are coupled 
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Fia. 1.— The Electric Lighting Station, Pretoria. 


purpose. These machines, which formed the original plant, 
are still effective for use, and consist of five Crompton con- 
tinuous-current bipolar dynamos designed for 120 volts and 
320 amperes and a speed of 770 revolutions a minute. Each 
machine is belted to a Davey-Paxman horizontal compound 
engine, working at 140lb. steam pressure, and capable of 
exerting 75 h.p. at a speed of 120 revolutions a minute. 
The engines are supplied with steam from a battery of 


* From the Western Electrician. 


direct to two Bumated and Chandler compound-condensin 
engines, working under a steam pressure of 160lb., an 
running at 340 revolutions a minute. The cylinders are: 
low pressure, 22in. ; high pressure, 14in.; and stroke, Qin. 
All the working parts of the engine, excepting the Chandler 
governor, which is operated off the crankshaft, are entirely 
enclosed. Each engine is provided with forced lubrication, 
an engine counter, and a Geipel steam-trap. 

Two equalisers are used. One is wound for 120 amperes 
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at 120 volts, and the other, made by Siemens and Halske, 
is of similar capacity. A separate switchboard serves the 
new plant. The main cables from the generators are laid 
underground throughout the town, and consequently no 
trouble is experienced from lightning shocks. Thomson- 
Houston lightning arresters are used where necessary, 
however. The cables now in use are steel-armoured, in the 
place of lead-covered, which were at first tried, but did not 
prove entirely satisfactory, owing to their too rapid depre- 
ciation. The present cables, on the other hand, are giving 
satisfaction. 

Although water is very plentiful and of excellent quality 
for steaming purposes, a complete condensing plant is 
worked in conjunction with the new engines. This is 
situated at one end of the engine-room, about 6ft. below 
floor-level, and consists of a horizontal 14in. air-pump, 
working at 55 revolutions a minute, and a Sin. centrifugal 
pump, running at 600 revolutions a minute, for circulating, 
and a return-water pump, at 850 revolutions a minute, 
driven by a 10in. by 14in. Marshall vertical engine. The 
condensers, of which there are two connected together, are 
situated outside the building. These, which were made in 
Germany, are of the vertical type, the tubes being enclosed 
in a cylindrital casing open at the top. The water passes 
in jets through small holes in the tops of the tubes, and 
runs down in thin filma, the cooling being aided by forced 
draught obtained by means of a separately-driven fan. 
The condenser has a much larger capacity than the present 
steam plant requires, and appears to be giving a high 
efficiency. 

The new boiler plant, erected to generate steam for the 
Bumsted and Chandler and condenser engines, consiste 
of four 100-h. p. Marshall’s Heine” water-tube boilers, 
designed for 160lb. working pressure. It is provided with 
low-water alarms, in addition to the usual regulation 
mountings. The gases are led into the chimney through 
a flue 15ft. 6in. by 3ft. wide. The chimney (Fig. 2) is 
probably the largest brick chimney in South Africa, being 
151ft. 6in. in height by 13ft. 6in. outside diameter at the 
bottom and 9ft. 3in. at the top. The flue is 7ft. in 
diameter. 

A test of Onspoed coal made with these boilers gave the 
following very satisfactory result: 20, OOolb. of water was 
evaporated at and from 212deg. F. by 2, 500lb. of coal, or 
8lb. of water for each pound of coal. The consumption of 
the same African coal in these boilers works out at from 
111b. to 12lb. per electrical unit generated. 

During 1898 the output for the year was 476,000 units, 
being an increase of 90,000 unite over the previous year. 
The whole output is utilised for lighting only, no current 
being generated for power purposes. At the end of the 
year the company had an equivalent of 14,000 8-c.p. lamps 
connected, in addition to 77 arcs of 500 c.p. each. Current 
was supplied to the mains for 4,660 hours, and to the street 
lamps for 3,000 hours. How rapidly the demand is increas- 
ing may be gauged from the fact that 28,250 units were 
5 in June, 1895; 35,700 in June, 1897; 43,440 in 

une, 1898 ; and 48,250 in June, 1899. 

The price to consumers ranges between 1s. 3d. and 1s. 9d. 
& unit, and even at this very respectable price the demand 
is ever increasing. On this account the new generating 

lant, which cost £20,000, is to be increased by another 
irect-coupled set and two more Heine boilers. 


THE ECONOMICAL GENERATION OF STEAM 
POWER. 
BY BENJN. A. TAPP. 
(Concluded from page 166.) 


In concluding, the author would add a few general 
remarks on the subject of machine stoking, the design and 
general efficiency of which appears to be a vexed question 
among engineers. Needless to add that the circumstances 
of adoption bear greatly upon the ultimate success or other- 
wise of machine stokers. Some engineers have a decided 

reference for sprinkling stokers, such as the Proctor and 
Bennis types, which by their action promote as far as 
sible a live fire, and this type of stoker is very suitable for 


> 


Lancashire boiler installations. The construction is such 
as to easily vary the rate of feed, say from 15lb. to 50lb, 
per square foot of grate area, and so increased combustion 
can be easily effected when required. In a paper read 
before the Municipal Electrical Association the results of 
comparative teste of sprinkling and coking stokers were 


stated to be as follows : 
Coking stoker, Sprinkling stoker, 
Vi Bennis. 


Duration of trial.... . . 120 hours. 120 hours, 
Small slack 

Description of fuel and price 4 about 4s. per . Ditto 
ton ab pit. 

Fuel per hounꝶnrnrſſ 708lb. 885lb. 

Temperature in flue (T.)) 60B6deg. P 83ldeg. 

Temperature of feed (F.) . . . 16ldeg. . 1l6ldeg. 

Steam pressure 80lb. ves 80lb. 

Water evaporated per hour 4, 37 2lb. . 6, 916ʃb. 

Water evaporated per pound fuel 

from and at 21 2deg. FF 6°72 lb. 8°48lb. 


Those figures would appear to favour the sprinkling stoker, 
the more so as that machine costs rather less in repairs. 
Sprinkling stokers are particularly adapted for consuming 
coke breeze and similar classes of fuel, while coking stokers 
are employed for highly bituminous fuels. 

Among the advantages of machine stoking may be 
mentioned: gain of effei owing to even rate of 
combustion, less risk of sm nuisance, saving in cost 
of labour in steking, saving in cost of fuel by use of cheap 
coal. The full advantage of the stoker as a labour sever 
is obtained when the fuel is fed from an upper floor direct 


Fie. %.—Section of an English Botler-House, showing Coal Bunkers 
Overhead. 


into hopper of stoker. There is little economy in the use 
of machine stokers, when only two or three boilers are used, 
as far as labour is concerned. With machine stokers and 
coal conveyors suitably arranged one man can attend to 
firing of five boilers, but with hand firing it is impossible 
for one man, however skilled, to look after more than 
four. The saving, therefore, in machine stoking five 
boilers would be three men’s wages against seven, or a 
saving of £6 per week. 

Against this is the cost of working the stokers, say 
3s. per week; interest and sinking fund, 17s. 10d. per 
week; repairs, etc., 13s. 5d. per week; or a saving of 
£4. 5s. Od. per week, independent of the cheaper fuel. 
The following extracts are from a paper by Mr. A. B. 
Mountain, the borough electrical eee of Huddersfield, 
read before the Northern Society of Electrical Engineers : 
“Having decided to adopt water-tube and Lancashire 
boilers, it is necessary to arrange the fittings, and the 
question as to whether the boilers should be fired b 
hand or with mechanical stokers. Closely connected wit 
this is the question as to what kind of fuel is to be used. 
It may be considered as settled that smoke in any con- 
siderable quantity will not be permitted to rise from the 
chimney top. With water-tube boilers it is difficult to stop 
smoke if hand-fired, unless a very hard steam coal can be 
obtained. The flames rising from the fire come in contact 
with the cool tubes and are to a great extent extinguished, 
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causing smoke. If coke can be bought at a reasonable 


price, excellent results may be obtained, and the smoke 
nuisance entirely removed; but coke has the disadvantage 
of requiring a very thick fire to stop the air rushing 
uantity is usually thrown 
his cools down the boiler 


through, and a considerable 
into the furnace when firing. 
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Fia. 25.—Sectional HBlevation of an English Boiler House, with Coal Blevators and Conveyors. 


and reduces for a short time the generation of steam. 
Then when the charge is being rapidly consumed the steam 
is generated at a very rapid rate; if one boiler is used it 
therefore requires careful firing to keep a steady steam 
pressure, but if several boilers are used in combination it 
18 ey easy to fire alternately. If coke cannot be obtained 
cheaply and the ordinary bituminous slack has to be used, 
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flues are connected underneath the boiler, the flame from 
one fire assists in the combustion of the gases from the 
otber fire. Mechanical stokers have, however, a t 
advantage over hand firing in the fact that the class of fuel 
may be very considerably reduced in quality, and therefore 
in price. It is not necessary to fix the coking form of 
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stoker upon a Lancashire boiler; the sprinkling form of 
stoker will do equally well, and has certain advantages. It 
more easily admits of the fire being forced, which, in an 
electricity works, is an important point. The heat generated 
is distributed over the whole length of the bar, whereas in 
the coking form of stoker the heat is confined to a small 
portion of the fire, and the damage to the bars is con- 
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Fre. 26.—Section of an American Boller House, 


it is necessary to fix mechanical stokers, otherwise there 
will be considerable trouble with smoke; and, in the 
author's opinion, the coking form of stoker is the only one 
which can be fixed to a water-tube boiler with any certainty 
of success. The firing of the Lancashire boiler does not 
require the same care as the water-tube, as the flame from 
the fire over the bridge and helps to ignite any 
gases which may be passing away unconsumed, and as the 


siderable; and the author was of the opinion that the 
maintenance of the coking stoker is considerably higher 
than the maintenance of the sprinkling type.” 5 
From tests made at the Bristol le eit works, and 
recorded by the engineer, Mr. H. Faraday Proctor, it 
appears that a chain and bucket elevator, worm conveyor, 
and machine stokers on seven Lancashire boilers are driven 
by a non-condensing vertical engine through a belt and one 
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pair of spur wheels, the speed reduction being 12°5 to 1 of. 


stoker shafting. Power absorbed was as follows: 
Indicated 
horse- power. 
Engine eae light 3 a 
; ngine an ting only ; 
1 . Engine and shafting cad conveyor ...... 3°28 ` 
R Engine and shafting and conveyor and 
seven pairs of stokerrereee . o. 67 
It therefore appears that the power absorbed was: 
Indicated 
n 
Engine running light ................. . ͥ 
Speed per minute, | Shaftinn, z . 2:12 
revolutions. I Elevator and worm loaded .................. 56 
Seven stokers, all parts loaded ............ 1:40 


Having reviewed the various devices and apparatus by 
which the modern engineer may utilise to the utmost a 
steam-generating plant, it may be of interest to describe 
some typical station 5 in so far as they concern 
the steam- producing appliances. For this purpose we 
select one English and one American example, although it 
is only fair to state that the former station has been 
equipped by American engineers, but we suppose to 
English designs. The outline drawings shown herewith 
(Figs. 24 and 25) illustrate a recently erected power station 
in London From these it will be seen that the boiler- 
house contains two rows of Babcock and Wilcox boilers, 
fronts facing each other, all fitted with machine stokers. 
Two rows of steel stanchions, level with the boiler fronta, 
support the riveted steel coal bunkers just below the roof 
and immediately over the stoking floor, the bottoms of the 


bunkers being connected by spouts with the doppen of the 


stokers. The bunkers are supplied with coal by means of 
an endless bucket conveyor, the chains of which pass up 


the inside of the end wall of building and over the tops of 
bunkers, down the opposite end wall, and back along the 


subway under the stoking platform to a filling hopper 
under a railway siding at the end of the building. A 
suitable discharging apparatus is provided over the bunkers, 
enabling any particular one to be filled as desired. The 
subway under the ‘stoking floor is of large size, and 
accommodates also two railway tracks for the reception of 
ash wagons, which are thus enabled to collect and remove 
their loads direct. Owing to the inclined ashpits, their 
contents fall easily into an adjacent truck, and this arrange- 
ment provides for the removal of ashes in a cheap and 
efficient manner. 

Fig. 26 represents a cross-section through the boiler- 
house of an American power station. It will be seen that 
the station is equipped with Stirling water-tube boilers, the 
section being taken through the end one of a battery of 
over a dozen. The boilers are fitted with the Murphy 
automatic stoker, previously described in this article, and 
it will be seen that this furnace is erected in front of the 
boiler, and is practically distinct from it. Above the 
furnace is a hopper, with a spout immediately underneath, 
for feeding the fuel down to the automatic furnaces. On 
the right of the diagram will be seen the coal storage bins, 
constructed of steel plates, and capable of holding 30 car- 
loads of fuel, a car being shown in position over the bins. 
These bins empty at the bottom into a travelling elevator 
running on rails, and worked by a motor (shown attached 
about half-way up). The elevator may be used to fill a 
furnace hopper at any part of the building from the bin in 
front of it. Underneath the stoking platform is a tramway, 
along which ash-trucks are run, and filled with ashes direct 
from the inclined ashpits shown. The ash-trucks are elec- 
trically hauled. The above is a typical arrangement of 
labour-saving devices in a boiler-house, the fuel being 
mechanically conveyed from the truck to the firegrate, and 
the ashes collected and carried away with a minimum of 
manual labour. 


, Catalogue.—We have received from Messrs. Ford and Co., of 
Stalybridge, their price-list of electrical and other machines. A 
great point is made in the catalogue of different small sets, such 
as reading lamps, pocket galvanometers, alarm clocks, etc., which 
are supplied with small portable accumulators. The firm also 
manufacture dynamos, meters, and gas and oil engines, and other 


and apparatus. 
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AN ELECTROLYTIC CENTRIFUGAL PROCESS FOR 
THE PRODUCTION OF COPPER TUBES.* 
BY SHERARD COWPER-COLES, MEMBER 


INTRODUCTION. 
The electro-deposition of copper is now carried on in many 
large engineering works for the coating of hydraulic rams, 


barrels of guns, shell and shot, and is extensively employed in 
the manufacture of tubes and sheets, and for the production of 
large copper vessels, and most of the copper used by electrical 
engineers is refined electrolytically. Over one-third of the 
total copper output of the world is now electrolytically refined. 
It is difficult to obtain exact figures, as the copper returns for 
various countries do not distinguish between raw and electro- 
lytic copper. But it is estimated that one-half of the copper 
produced in the United States in 1897 was electrolytically 
refined, and in 1898 the proportion was slightly over that 
amount. The demand for electrolytic copper is on the increase, 
and the capacity of most of the electrolytic refining worke has 
or is being increased. 

PROGRESS AND EXTENT OF THE ELECTROLYTIC COPPER 

RerINING INDUSTRY. 

The following figures published in Industries and Iron show 
the rapid growth of electrolytic refineries. The world’s total 
output of electrolytic copper 10 to 15 years ago, did not exceed 
10 to 15 tons a week. In 1881 to 1882 this amount was 
increased to about 60 tons, as the result of the refineries 
erected in Swansea. During the next four or five years several 
of the American refineries got to work, and by this time, say 
1888 to 1890, the world’s total production was probably not 
more than 280 to 300 tons per week. Since that date, up to 
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Fi@. 1.—Curve showing the allet uf Free Suipharic Acid on the Voltage in 
Hot and Cold Solutions of Copper Sulphate. 


the present time, many refineries of gigantic size have come 
into existence, not only in America, but in England, France, 
Germany, and even Japan, and it is quite safe to estimate the 
world’s production at the present moment at no less than 500 
tons per day, or about 180,000 tons of electrolytic copper per 
annum, and during the refining of this quantity of metal there 
are not less than 20,000,0000z. of silver and 100,000o0z. of gold 
recovered. When these weights are converted into money 
value, the following astonishing figures are obtained : annual 
copper value, £9,000,000 ; annual silver value, £2,500,000 ; 
annual gold value, £400,000, or, in round numbers, a total 
value of £12,000,000 sterling. This startling result has been 
achieved in a maximum of 25 to 30 years: this industry has 
had a growth probably unparalleled in the history of commercial 
enterprise. 

INCREASE OF CURRENT DENSITY IN CopreR REFINERIES. 

It has been the object of those engaged in the electrolytic 
refining of copper to increase the current density as much as 
possible, so as to get a larger output per vat.. A considerable 
increase of current has been effected of late years by attention 
to details, such as (1) proper circulation of the electrolyte ; (2) 
the purity of the electrolyte ; (5) the chemical composition of 
the electrolyte ; (4) the arrangement of the electrodes. In a 
review of the position of the electro-copper refining industry 
by Mr. Titus Ulke, he mentions that it was not at all uncommon 
10 years ago for the copper refiners to stock their tanks with 
75 to 100 times as much copper as was daily produced in every- 
day work. This enormous disparity has been gradually reduced, 
so that to-day only one-fourth to one-fifth of that amount is 
required, or an average of 15 to 20 tons per ton of output. He 
attributes the cause of this marked improvement to the method 
of handling the baths, and especially to the higher current 


Ja Erber read before the Institution of Electrical Engineers, 
an. 20. : 
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densities now made practicable. _Whereas formerly currents of 
only two to four amperes per square foot were thought per- 
missible, to-day current densities of from 15 to 20 amperes are 
said to be employed in some establishments, and the end is not 
yet in sight. The conclusion arrived at by Mr. Ulke is that the 
average proportion between the total copper in process of treat- 
ment and the yearly capacity (measured by output) in our 
electrolytic copper works is now about 4 per cent., as against 
two or three times that amount formerly, and that the average 
proportion is likely to diminish still more within the next year 
or two. 


DESCRIPTION oF VARIOUS . METHODS FOR IMPROVING THE 
PRTSICAL PROPERTIES OF ELECTRO-DEPOSITED COPPER. 


One of the best-known electrolytic processes for the manu- 
facture of tubes is that in which an agate burnisher is used for 
consolidating the deposit during electro-deposition. This process 
has met with considerable success, the chief drawback being the 
tendency of the copper to laminate or exfoliate where the 
burnisher has been at work, the pressure on the burnisher 
requiring to be regulated to a great nicety. Elmore has sought 
to build up electro-deposited tubes equal to drawn ones by 
causing a burnisher to constautly traverse the length of the 
tubes kwards and forwards as they slowly rotate in the 
bath, and so obtain a copper ing a high density. The 
current density originally emp oyed for this process was about 
16 amperes per square foot, but this, the author believes, has 
been considerably increased. Copper deposited by the Elmore 
process has Hoad a stresas of 26°5 tons per square inch, with an 
extension of 16°5 per cent., the limit of elasticity being 
with a load of 23'3 tons per square inch, the pects gravity of 
the metal being as high as 9'2. Von Hübl succeeded in 
producing, by simple deposition without the aid of a burnisher, 
a specimen of copper which broke at a stress of 235°6 tons; 
commercial cast copper breaks at about 8°4 tons per square 
inch. Another process, that is now being operated on a large 
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FIG. 2.—Curve showing the Solubility of Copper in Sulphuric Acid. 1,0000zs. 
per gallon represents a percentage concen on of 86°2. 


commercial scale, substitutes a sheepskin burnisher for an 
one, smooth deposits being obtained by the application 
of an insulating coating to the inequalities on the surface. The 
me Re impregnators, which move over the surface of the 
metal, coat all projecting parts with a thin film of animal fat, 
which hinders further deposition until the surrounding depres- 
sions have been raised to the common level. In later patents 
prone? are mentioned composed of organic gelatinous or 
albuminous matter free from excess of grease, rendered insoluble 
by treatment with bichromate, or the softening of the albu- 
minous or gelatinous constituents of the impregnators is pre- 
vented by them with a solution of formic-aldehyde 
(within the limits of 10 per cent. and 40 per cent.), after which 
it is washed in water to remove the aldehyde, or this substance 
is neutralised or decomposed by means of sulphuric acid. It 
is claimed for impregnators so treated that they may be 
employed with equal facility in a hot or cold bath. The 
current used is from 56 to 40 amperes per square foot of 
cathode area; the voltage required is about 1°6 per vat. 
Tubes are deposited 12ft. in length and 16in. diameter, and 
in. thick, which are longitudinally cut and opened to form 
sheets. Several investigators have patented methods to improve 
the physical properties of electro-deposited copper by injecting 
the electrolyte on to the copper during deposition. Craydon 
Poore has devised a method for producing plates by projecting 
the 3 forcibly on to a cathode placed in a horizontal 
ition. 
a CENTRIFUGAL CorrER PROCESS. 

The author has lately developed a centrifugal process, which 
is now being worked on 4 practical scale, for copper refining 
and the manufacture of copper tubes, sheet, and wire 
electro-deposition, which does away with the troubles of lami- 
nation and enables a much higher current density to be used 
than has. hitherto been the case, smooth tubes having been pro- 
duced 12in. in diameter at the remarkably high current density 
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of 200 amperes per square foot, the voltage being from 5 to 7. 
Solid-drawn pe tubes of such diameters cost about three 
times the price of tough copper cake. The centrifugal process 
is distinct from those l referred to, inasmuch as there are 
no burnishing tools employed, but the cathode on which the 
copper is 1 eae is revolved at a high rate of speed, the 
result being that the skin friction between the deposited metal 
and the electrolyte keeps the copper beautifully smooth and 
compact. Any gas bubbles evolved at the cathodes, or impurities 
in mechanical suspension in the electrolyte which would have a 
tendency to settle on the cathode, are thrown off by centrifugal 
r. J. W. Swan has found that regularity and smooth- 
ness of deposit were almost entirely dependent on the absence 
of solid particles held in suspension in the electrolyte, and that 
excrescences could be entirely avoided by taking care that the 
electrolyte was free from solid floating particles. He observed 
that at the seat of each “nodule” was a speck of some foreign 
substance. Dr. G. Gore has given the matter some thought, 
and has observed that the greatest length of ‘‘ nodule is in 
the direction of the greatest intensity of current and amount of 
copper in solution. [The centrifugal action was then illustrated 
by the photographs projected on the screen.] On the table are 
a number of specimens of tubes and sheets produced by this 
process, some at a current density of 200 amperes per square 
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Fig. 8. the Effect of Temperature on the Resistance of a 


—Curve showing 
Solution containing 1 gallon of Water, 2lb. of Coppet Sulphate, and 60ozs. 
of Free Sulphuric Acid. 


foot, which were deposited from solutions of approximately the 
following composition, the copper anodes containing about 300z. 
of silver to the ton : 


Ozs. per gallon. Percentage. 

Soppar sulphate (Cu80,5H,0) ............ 2244 . 10°95 
Sulphuric acid (HSO. . .. . 2234 10°90 
Ferrous sulphate (2F eSO,) ..........m.0... G 02 
/ ³˙·iià ³ ³AAA e 16000 ö 78˙¹³ 
100 00 


The following series of microphotographs show the results 
obtained with rapidly revolving and stationary cathodes, all 
other conditions being the same : 


Electrolyte. 

Fig. 4. 100 amperea per square foot, revolving ............... Hob. 
Fig. 5. 150 amperes per square foot, revolvinng .. 72 
Fig. 6. 220 amperes per square foet, revolving .............. P 
Fig. 7. 40 amperes per equare foot, revolving ............... Cold. 
Fig. 8. 40 amperes per equare foot, stationary ............ Hot. 
Fig. 9. 100 amperes per square foot, stationary ............ m 
Fig. 10. 10 amperes * square foot, too much grease on 

mand reell e Cold. 
Fig. 11. 10 amperes per square foot, no grease on mandrel „, 


Fig. 12. Copper crystals from a voltaic cell. 
The apparatus employed for the centrifugal process consists of 
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a wooden vat, A (Figs. 13 and 14), in which are placed anodes 
oom posed of crude copper. The cathode is a hollow mandrel, B, 
made of brass, which is supported on a revolving shaft, C. 
The shaft is brought through the bottom of the vat to the top 
of the cell, and is protected from the acid copper sulphate 
solution by a lead-cased wrought-iron column. The shaft is 
caused to revolve by gearing placed beneath the depositing cell, 
the speed varying with the size of the mandrel employed. The 
mandrel at one end is fitted with an eye bolt, D, for lifting 
purposes, and a circular brass casting, E, against which the 
contact brushes, F, rub for collecting the negative current. The 
brushes are fitted to arms, G, which are made to turn back 
to allow of the easy withdrawal and insertion of the mandrel. 
H is a baffle plate made of an insulating material, placed at the 
bottom of the mandrel to prevent the formation of copper 
t‘ trees or ‘‘ nodules ” ; Figs. 15 and 16 show the trees and 
„ nodules ” which have a tendency to form if a baffle plate is 
not used. The electrolyte is briskly circulated through the 
cells by means of an acid-proof pump or air-pump, the solution 
being forced or pumped to a reservoir, where it passes through 
a filter to rid it of all impurities in suspension. When it is 


K} 


4 


“i. 


f 
“di D% 


Fig. 10. 


desired to obtain a sheet of copper, the tube, after being 
removed from the mandrel, is cut, flattened out, and annealed ; 
when a wire, a piece of insulating material is wound round the 
mandrel in the form of a spiral, and copper deposited between 
the threads until the thickness of copper is equal to the distance 
between the threads, the spiral is then removed, and after 
annealing is drawn out in the usual manner. The mandrel is 
given a small taper, and is slightly greased to facilitate the 
removal of the tubes. Figs. 17 and 18 show a modified arrange- 
ment for driving the mandrel above instead of from below. 
Another interesting feature of the centrifugal progress is that 
it enables a hot and more acid solution to be used than is 
generally employed. The amount of free acid has a very marked 
effect upon the voltage required, but a very small effect upon the 
actual weight of copper obtained compared with the theoretical, 
as shown by the orna table and by the curve, Fig. 1. The 
amount of copper sulphate was 320z. per gallon of water 
=16°66 per cent. 

The solution was circulated at such a rate that it was renewed 
in the depositing cell every five minutes. The above table 
shows the advantage of increasing the acidity of the solution up 
to a certain point, and the disadvantage of increasing it beyond 


TABLE I. 
Solution, cold—— Percentage Peripheral 
Garcent ea Oza. of dita be * 1 ` 
No. j 0 ; r gallon y eet per 
density. Fä by Len weight. minuto. 
E 1000 TD ian 9 . 471 
„ LOO “cases 28 66 3803 471 
e 100 20 sse 88 . £00 5 523 
1 100 18 10. 495 471 
D aici 100 22 25 . L162 ...... 523 
8 10oo 80 2 30 . 1351 . . 623 
T atai 100 ...... 120 10 . 1724. 471 
8 ..... 100 — 140 600 2381 2. 523 
9 2 100. 20 „ 100 av 384244 028 
Hor! 
2 . III 
i al 
| Ih. = 


. 


3 


— 
ee T 


FIG. 14. 


that point; the critical point seems to be about 150z. of free 
sulphuric acid per gallon=]4°71 per cent, ‘The rise of voltage 


THE ELECTRICAL ENGINEER, FEBRUARY 9, 1900 


195 


n a cold solution is explained by the fact that the addition of 

ulphuric acid to a copper sulphate solution causes the copper 
sulphate to crystallise out; this takes place on the electrodes, 
and largely increases the resistance. It has been shown that a 
saturated copper sulphate solution is the best conductor, and 
that a 25 per cent. solution of sulphuric acid offers the least 
resistance. With too much acid the polarisation ensues from its 
own decomposition by the action of the current. The latter 
trouble is said to set in when the copper sulphate solution has 


reached an acidity of about 13 per cent.; these remarks apply to | 


stationary anodes. 


Fie. 15. 


The following table and Fig. 1 give the voltage required 
when depositing at 100 5 per square foot from a solution 
containing 520z. copper sulphate per gallon = 16°66 per cent., 
the temperature being 160deg. F., various amounts of free acid 
being used, the anodes being of commercial copper. 


TABLE II. 
ë ; Ozs. of H,SO, Percentage Peripheral 
urren per of free 8 i 
No. density. Voltage. ation by acid by feeb per 
weight, weight. minute, 
1 200: — ö 9909 s... 500 
N 100 1'3 uan 10 n £85 ecctes 500 
8 100 OF sane 20 „ 943 500 
8 100 OS aise 30 sirens 13°51 ..... 500 
© sive 100 075 40viĩ. 1724 500 
ee 100 9 75 50 20°66 ...... 500 
E 100 OT 3 60 ..... 2381 500 
8 . 100 ..... 07 —— 100 3424. 500 


The solution in this experiment was not circulated. Com- 
paring this table with No. I., the advantage of using a hot 


Fia. 16. 


solution is shown, also the advantage of increasing the acidity. 
Table III. gives the variation of current and voltage due to 
increasing the temperature of the electrolyte. 


TABLE III. 
Temperature of 

Amperes. Volts. solution. 

S 8 Taiata 60deg. F 
S AAA S 70 „ 
S00 A serinus BO derenin „ 75 33 
hh · sees 0 ates 78 „ 
14000 u- ZO Tuka 82 „. 
100; 8 „ erna 90 „, 
(/ Sooo ˖ A 100 „, 
0000000 S viinseran bastes 120 „ 
16000 88 A a a E » 140 „ 
WOOO ͥũ/%cũh „„ — 180 „ 
10 00 ieee ess o 200 „ 


This table shows how a hot solution allows a heavier current 
to pass at a much lower voltage ; 150deg. F. is probably the 
most economical temperature to work at. The curve on the 

iagram was arrived at by dividing the E. M. F. by the ourrent, 
giving the resistance in ohms, : 


It is well known that from a neutral or slightly basic 
solution copper comes down in a cross-grained brittle con- 
dition, whereas the amount of free acid has a very marked 
effect on the voltage, as is shown by Table II. This may be 
due to the production of a small amount of cuprous acid from 
a neutral or basic solution, or to the influence of a large 
N of free acid on the mode of orystallisation of the 
metal. 


Von Hübl has observed that the dark- coloured spongy 
deposits produced by too high a current density occur the 
more readily the poorer the electrolyte round the cathode 
is in copper. According to the same authority this dark 
deposit is not due to the presence of cuprous oxide, but to 
the formation of a hydride. Hydrogen may under certain 
circumstances be occluded by electrolytic copper, which 
has been proved by the analyses which have been made of the 
gas pumped out of various specimens of the metal. Thus, a 
certain sample gave up 4°4 times its volume of gas, consisting 
of 77°3 per cent. of hydrogen, 8°4 per cent. of carbon monoxide, 
11°1 per cent. of carbon dioxide, and 3'2 per cent. of water 
vapour. Foerster and Liedel have studied the influence of 


temperature on the character of copper deposited from acid 


solutions. The experiments were not very conclusive, but they 
tend to show that tougher copper is obtained with hot solutions 
than with cold. The experiments of Foerster and Liedel also 
show that the precipitation of brownish-red powdery copper is 


Fic. 18. 


connected with a certain low concentration of the ccpper ions 
in solution. Owing to the rapid revolving of the cathode in 
the centrifugal process, the solution is kept well mixed, so the 
difficulty of having the solution poor in metal round the cathode 
is overcome. 

The experiments on the loss of copper by corrosion with a 
revolving mandrel are not very reliable, but there is no apparent 
reason why the loss should differ from that with a stationary 
mandrel. If the solution is kept thoroughly saturated with 
copper sulphate, the corrosion ought not to be more than a very 
small percentage of the total copper deposited. This loss might 
be reduced by using a higher current density. For instance, 
if the current is doubled, the percentage loss will be halved. 


On THE Loss oF COPPER BY CORROSION.—TABLE IV, 


Garcons Ozs. of free Per cent. of Loss on Loss on 

No densit H, 80. by HSO, by cathode, anode, 

y. weight. weight. per cent. per cent. 
E 8953 10 495 30 2 7°56 
I ipes 25 — 20 assis 943 27 oss 8˙1 
8 25 crease 30 1351 ...... 28 7˙1 
4 28 40 1721 29. cee BT 
8585 225 600 23281! 18 Ä 5»˙1 
8 252 — 100 3424 2,5 6°7 


In these experiments (run in series) the time temperature 
(160deg. F.) and current to the--cathode were kept the same. 
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The greater loss at the anode is accounted for by the fact that 
the anodes were all much larger, and therefore a greater surface 
was exposed to the action of the hot acid. 

The following table (Table V.) and Fig. 2 show the solubility 
of copper foil in sulphuric acid : 


TABLE V. 

No. Percentage of H,SO, Loss per cent. 
i per guion by weight. Hot 5 
Do e 303 4474 0˙9 
8 58%%ͤ ͤ ꝑ1l 05 
74 34444444 0˙49 
8 7575 sesse 0'4 
8 862) %ê“. 0°27 
7 OETA 92°59 „ O07 
8 Concentrated acid - 107 


From this table the solubility of the copper in dilute 
sulphuric acid appears to be greatest at 3 per cent., and ually 
falls to 10 per cent., a ter increase taking place when con- 
centrated acid is used. The following table shows a steady 
increase in the solubility of copper in sulphuric acid from 10 per 
cent. to 50 per cont., the copper foil being immersed in the 
het for three hours and in the cold solution for 15 hours. 


TaBLE VI. 
| Ozs. of H,SO, Percent. of Loss percent. Loss per cent. 
No. per gallon by H, S0, by hot solution, cold solution, 
weight. weight. three hours. fifteen hours. 
TEI 10 35888 12 9218 
r seeaas 20 rsi . ER E 11771 ere — 0'180 
S 0 ee 180090 a . 0'150 
A „ AO ii 2000 98353 0°145 
D , O ZIRI virsai & OTE siasii 0'12 
S 10oh 384. 0˙ 69 - 097 


ANODE SLUDGE. 

As already mentioned, a very high current density can be 
used with the centrifugal process, and smooth deposits can be 
obtained with a current density of even 200 amperes per square 
foot. This is a matter of great importanoe, asin copper refining 
with high current densities less anode sludge is formed. It has 
been observed by Foerster and Liedel that when a high current 
density and a high temperature are used there is far less sludge 
formed on the anodes. With a current density of 0°5 ampere 

r square decimetre at the ordinary temperature a weight of 

5 kg. of anode copper consumed left 3°7 grm. of sludge, con- 
taining 60 to 70 per cent. of copper, partly as cuprous oxide. 
Under the same conditions, but working at 40deg. C., the sludge 
was only 1'2 grm., and was nearly free from copper. With a 
higher current density—viz., one ampere per square decimetre— 
the quantity of anode sludge was about the same at 20deg. C. 
and 40deg. C.—viz., 2'5 grm. from 1 kg. of copper. These 
resulta, although far from exhaustive, go to show that the high 
current densities used in modern coprer refining have the 
incidental advantage of reducing the quantity of anode sludge, 
and thus making the working up for silver and gold easier and 
more economical. A yet higher temperature—viz., 60deg. C.— 
increases the quantity of sludge ; a good deal of the increase is 
due to the presence of metallic copper, which may be regarded 
as having been formed during the spontaneous resolution of 
cuprous sulphate, momentarily produced at the anode, thus: 

Cu,SO,CuSO,Cu. 

Geld is not dissolved from the anode, and silver only to a 
small extent, and selenium and tellurium not to any appreciable 
extent when present in small quantities. 

Arsenic is found to be most readily soluble, and bismuth the 
least soluble, amongst the impurities in the anodes. Aocording 
to Dr. Borcher, the mud or slime deposited on the anode may 
-eontain, after drying, gold, platinum, silver, silver an Sed 
cuprous oxide and sulphide, basic sulphates of bismuth, tin 
and antimony, antimonio acid, arseniate of copper, arseniates 
and antimoniates, lead sulphate and slag constituents in which 
Ta be iron, lime, magnesia, and silica, and with these there 

ill also bo a certain amount of metallic copper in a pulverulent 
state. If the anode contains too high a percentage of impurity, 
it leads to several practical difficulties, such as the periodical 
scrubbing of the anodes. Some of the impurities found in 
electrolytic copper are electrolytically deposited from the elec- 
trolyte, and others are mechanically thrown down. Centrifugal 
action seems to 5 any matter in suspension settling on 
the rapidly revolving cathode. E. Koller has communicated 
some interesting figures to the Journal of the Chemical Society. 


He found that the average composition of the vat deposit 
obtained (I.) during a year’s treatment of reverberatory and (II.) 
from three months’ treatment of converted copper, are as 
follows, exclusive of oxygen and combined water : 
: I.) (II.) 
Per cent. Per cent. 
. 53-894 [0 - 30644. 55˙15 03076 
Aü niam ee ages 0'296 4„!̃ 0:198 
S 3 1101 [0:0093] ...... 13 82 
EEB . . 0°91 0009323 ; 


Bi F k 3'93 [00320] sa ome 


C 6-25 [00651] . 2:44 [00510] 

8 . 211 [00586] . 1-09 [0-0186) 
S aa 0-39 . O- 

VVV 117) [0-0098] { ei 0:89 

Fo aanere — 3 2 0'80 

80. 66595 66 527 weaves 10:68 

H,O 236 J 2 60 


The numbers in square brackets represent the percentages 
of the various elements in the unrefined copper, and show 
therefore the nature and the extent of the refining effected 
by electrolysis. From these numbers it may be found that the 
whole of the silver, gold, selenium, and tellurium remain in the 
residue, whilst of the other elements there are left in the slime 
in the two cases respectively, 

Cu, 0:07, 0:08 ; Bi, 78°22, 60°71 ; Sb, 61°14, 29°90; and 
As, 22°90, 57°84 per cent. 
PHYSICAL PROPERTIES OF ELECTRO-DEPOSITED COPPER. 

Copper prepared by electrolysis may have as low a density as 
8:00 rahe iras for normal copper is 8'9. Hard rolling, cold 
hammering, and hard drawing increase the tensile strength and 
limit the elasticity of copper considerably. The extensibility 
of annealed copper becomes less at high temperatures, and that 
of mechanically worked copper becomes higher. Some copper 
sheet (not annealed) deposited by the centrifugal process, 0215 of 
an inch in thickness, broke at 433lb., which is equal to 22°1 tons 
per square inch. Hard-drawn wire made by this process has a 
tensile strength of 29 tons per square inch, annealed 20 tons, 
the electrical conductivity being 99 per cent. The author has 
obtained excellent tough deposits of copper with the theoretical 
yield from a solution composed of: 


Ozs. per Percentage 

gallon. by weight. 
Copper sulphate (CuSO, + 5H,0) ...... 32 14°87 
Sulphuric acid (H, S0.) . 1208 10°77 
WV T E xx E EEE — . 7436 
100-00 


S. Sheldon has carried out a number of experiments to deter- 
mine the electric conductivity of copper when annealed at 
various temperatures. A sample of copper was drawn several 
times without annealing so as to become very , and was 
then cut up into different lengths, which were separately 
annealed at different temperatures both in a vacuum and in 
hydrogen, and tested for conductivity. The effect of the 
different annealings in vacuum in relation to conductivity is 
shown by the following figures ; the conductivities of the same 


were calculated from measurements of resistance, length, weight, 
and specific gravity. 
TABL VII. 

55 in a vaouum ee in bydrogen 
Annealin 101 ealing 10 
2 Conductivity. tenn tape: Conductivity. 
Deg. C. Per cenb. Deg. C. Per cent, 
93 „ 1016 anseia 9 99 ˙0 
. I 45 =... 990 
OO . cislesieives I 10 99 3 
IS 10162 4 99°8 
I 000 8 36h 101 0 
300 es 101 „ BBB A ennciede 101°9 
600 „ WOE 4S — coereencaess 100 „ 89:33 
S 1027 . j 3 — 

930 946k 22 6 6 660 99-0 „ „6% „% „„ „ — 4.000 oo 


Cost or DEPOSITING COPPER. 

According to Dr. Kiliani, the back E.M.F. is 0°12 volt, 
which has to be overcome with each pair of electrodes in the 
electrolyte under normal conditions. This back E. M. F. is due 
to the polarisation at the surface of the anode, and increases 
with the impurity of the raw copper used. 

The following figures give the approximate cost of producing 
electrical energy on a large scale with condensing engines, the 
cost per kilowatt-hour working out to 3995, in which case the 
cost of the electrical energy required to deposit one ton of 
copper is 14s. 5d. A large installation of 10,000 h.p. is now 
being put up near Manchester, which will supply electricity at 
4d. per kilowatt. 

EstimaTteD Cost or WORKING 4 2,100 Kw. PLANT, THE PRICE 


BEING BASED ON THAT PREVAILING IN ENGLAND. (Staff 
arranged in three shifts for continuous running of 150 hours 


„ NE E 6at EI 13 3 per week £9 0 0 
Trimmers nr m 3, 1 4 6 M 313 6 
Engine-driverrttrre 6 „ 117 6 15 11 5 0 
Glee‚e 12 „ 18 0 0 16 16 0 
Dynamo and switchboard hands 6 „ 1 8 0 „ 8 8 0 
Superintendent we 1 „ 4 0 0 js 400 
Total wages per week .....ee.eseessessesceeneresesereesses £53 2 6 
(At 150 hours = 7s. Id. per hour.) 
Per Kilowatt-Hour. Pence, 
Salaries and wages .........cscscscscsccssccccscscscevecsvscssersvacens 
Coal, 2'4lb., ab 168. per bon spessore sos 2050 
Water, ab 6d. per 1,000 gallons. .. . . ͥ 2 —2ũüw« 011 
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Oil and sundry stores, waste, to. 400 
Standing charges, office expenses, rent, insurance, ebc.... 0300 
EFFTFFFTFCFCFCTCCCCCCCCCCCCCCCCCCCCCC ise E 0100 
Interest on capital, £29,000 at 5 per cent — 0222“ 
Interest on buildings, £5 000 at 5 per o nil 0038 
Depreciation on plant, 10 per cent 2 0443 
Depreciation on buildings, 3 per cent . — 0023“ 
Total cost per unit generated ... 0· 3995 


On basis of working 50 weeks in the year. 


The Anaconda Mining Company has recently made public ` 


the coat of electrolytic refining during the year 1897 to 1898 


at ite works at Anaconda, Montana; the figures given are as 


follows : 
Assay expenses and salaries ................0cccesececeess £3,062 7 8 
Electric light / E A A 475 11 11 
aol o D E teva A 8 775 16 2 
%% .. mr 8 ~- 28,408 13 2 
Legal expenses .. a 426 7 1 
Power-house expenses, oo . 27,589 0 84 
19 i labour 9,880 9 10 
7 5 machinery and repairs ...... 4.020 19 7 


Making a total of £42,812. 6s. 6d. for power, of which £1,250 
was charged to silver mill, leaving a net expense of £41,562. 
6s. 6d. for power for the electrolytic refinery. 


For recasting scrap anodees . £3,585 4 8 
A arg lant expenses .... .... . 2,460 5 93 
„ including managemen . 3.252 9 112 

Stable expenses q e e 391 17 6 

Sandry supplies . . . 2,362 6 6 

Switohing prod ut . ssssssces 181 5 0 

777% ˙¹³à EN F 1.146 19 3 
Repairs on building. .. . 1,076 8 5 

Repairs on machinery. . e . . . 1.521 0 11 
On refining tanks. . .. . q 1,659 2 13 
Making a total of.... . . . . £92,308 7 113 


The output of electrolytic copper was 50, 505, 711lIb., conse- 
Er the cost of production was 3s. lid. per owt., or 

. 28. 6d. per ton. In the above calculations the dollar was 
taken at 4s. 2d. 


i DıscussIoxN. 


In opening the discussion on the paper, the Secretary read a 
letter from Mr. Wilde, an hon. member of the Institution, stating 
that be had read with much interesd Mr. Coles’s paper. He 
thought the process was exactly similar to one which he patented 
in 1885, and which had since been successfully used at Manchester. 
Mr. Coles had rendered good service by ex the fallacy of 
trying to obtain a good surface of metal by the simple process of 


deposition. | 

Pref. Perry asked if the last figure in the last column of 
Table VII. was correct, as if it were it was one of the greatest 
discoveries of the age. 

Mr. W. M. Mordey asked if in Table VII. the figures repre- 
senting conductivity could not have been expressed in ohms? 
Praen with Prof. Perry that the last figure in Table VII. must 

wrong. À 

Mr. Ferranti said that when in Paris, some six or seven years 
ago, he saw a process almost identical with the one described by 

r. Coles. It was being worked in a laboratory for the purpose 
of selling patents and not commercially. In this case, however, 
the mandrel was horizontal. This mandrel was revolved very 
rapidly, and showed a great tendency to throw the electrolyte 
about. A good 
This kind of copper plate could be sold in the market at a very 
high price. He also saw a rotary procees of a similar nature 
arranged by Mr. R. D. Saunders, of Eastbourne. In this a wire 
was twisted round a mandrel and the whole rotated. The deposit 
then formed on the wire in the form of a spiral. He himeelt 
aes highly of this latter process, but it had not been applied 
in this country because it was nob thought possible that wire could 
be produced cheaper than at present. Here, however, were 
two applications of centrifugal processes which had been most 
successful in accomplishing the resulte hoped for. 

Mr. G. L. Addenbrooke said he should like to ask Mr. Coles 
in what way the process differed from that described by Mr. 
Swan in a lecture some time since? In this he showed the good 
effecte of i motion, and he also was able to use great current 
densities. The process seemed to the speaker exactly the same. 

Pref. 8. P. Thempson, president, said that Mr. Wilde had 
mentioned the procees that he himself had patented, and in a 
note accompan 1 the letter gave some of his claims. In this he 
imparts a rapid whirling to the solution. This seemed to be the 
opposite of the process 


nodular deposit, and the very smooth deposit which occurred at 
a certain high speed. The author spoke of a critical speed for the 
difference. Could this speed be given in feet per minute? What 
would be the peripheral speed? Ib might not be known that a 
committee of the Institution had been at work inveatigating the 
conductivity of copper. The object of the committee was to esti- 
mate conclusively what was the actual purity of copper. The 
report of the committee would be published in the Journal of the 
Proceedings nexb to be issued. In this report the results are 


| utility of the Planté type 


He 


smooth sheet of metal was, however, obtained. 


. Coles described. One thing interested 


him (the speaker) exceedingly, and that was the rough and ing the car. 
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given in conductivity, taking Mathiesen’s standard as 100. He 
thought it would be an advantage to have the actual resistance seb 
down in ohms by the aide of the conductivity figures. 

Mr. 8. , in reply, said that, with to Mr. 
Wilde’s letter, all he (the s er) claimed to have found out was 
the use of centrifugal force in obtaining a smooth deposit of copper. 


| Mr. Wilde did not appreciate the fact that centrifugal force could 
| be brought into 


lay to produce smooth and pure doposite. He 
understood that Mr. Swan’s experiments were made with hori- 
zontal mandrels and not vertical, and also by the method employed 
by Mr. Swan, lines of rotation came oub on the deposit and spoilt 
it. As regarded the critical speed, he thought it would be at 
least 1,000ft. per minute; this was when using a „ 
of free acid, as in the paper. As regarded Table . the laeb 
figure was evidently a print. He would, if he might, add a 
column showing the conduotivity in ohms when the paper was 
printed in the ings. As to the remarks of Mr. Ferranti, in 
oe processes described by him the danger from lamination would 
great. 


ACCUMULATOR TRACTION. 


An article recently concluded in the Elektrotechnische 
Anzeiger deals fairly exhaustively with the question of 
accumulator traction in Berlin. The writer also criticises 
the several existing types of accumulator plate in turn 


from the point of view of their respective suitabilities for 


traction Purposes, and in the course of his remarks advances 
the opinion that the disadvantages accruing from the rela- 
tively quick diminishment of the capacity and practical 
of plate are in some measure 
counterbalanced by the possibility whichit affords of employ- 
ing greater current densities. The correct estimation of the 


‘| allowable current density does not seem to be attainable. On 


the other hand, the construction of a Planté plate for traction 
es entails a considerably greater thickness of plate 
than would be the case with the lighter form of grid plate 
supporting an active material in the shape of paste. The 
latter type of plate is, therefore, more suitable for the pur- 
pose in question from the writer’s point of view. Ita 
rom succeeding remarks that considerable trouble has been 
experienced in Berlin on account of the objectionable 
leakage of sulphuric acid gas into the interior of the cars 
equipped with the Planté type of accumulator. But, as 
the writer points out, this is not consequent entirely on 
the type of accumulator employed, but rather owes its 
origin to defective arrangement and management. The 
ifficulty might be satisfactorily overcome by removing the 


primary cause—i.¢., gas generation—as, indeed, it has been 


in many other instances. To attain the desired end atten- 


tion should be given to the proper proportioning of the 
battery in respect to the number of its component cells, so 
as to prevent the maximum discharge current generating 
gas. So far as the Berlin system is concerned, this woul 

mean an increase in the number of cells provided per car 
and the a i faa of cells of greater capacity than 
hitherto. The writer points to the favourable results 
obtained with accumulator traction in Dresden, Hanover, 
and other towns in support of his contentions. In the 
former Be accumulator plates of the grid type are 
employed, and these have conclusively proved their ability 
to withstand prolonged discharges of heavy currents better 
than the Planté type of plate. Another example referred 
to is that of Bremerhaven, where a tramway has been 
laid and equipped for accumulator traction by Messrs. 
Goottfried en, of Kalk, near Cologne, which firm 
also works the line. Some figures are given showing 
the resulte obtained, from which it appears that before 
commencing the regular service of motorcars with trailers 
the mean consumption of energy per motorcar mile 
amounted to about 750 watt-hours of charging current, 
which is very little more than is reckoned for cars 
of equal dimensions run on the overhead trolley system 
of electric traction. And this consumption included the 
current taken by six 16-c.p. lamps employed for illuminat- 
hese results obtained in actual practice, 
coupled with the many obvious advantages peculiar to 
accumulator traction, lead the writer to conclusions in 
favour of its extended application, especially in large cities 
or towns like Berlin, where the introduction of any other 
form of electric traction would entail immense disturbance 
of the streets, not to mention future trouble through earth 
currents, etc. | 
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ELECTRICAL ENGINEERING AND THE 
MUNICIPALITIES. 


This is the title of an article by Mr. Campbell 
Swinton in the current number of the Nineteenth 
Century. Before making any comment upon the 
article, it will be well to give the gist of the author's 
argument, only remarking for the moment that we 
entirely agree with the facts as stated, though we 
do not always agree with the reasons that the author 
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coverers and inventors gives point to his remarks on 
this head, while among the earliest users are found 
Armstrong, on the one hand, for lighting Craigside, 
and the Portrush Tramway Company for traction 
purposes. The—according to the author — mis- 
guided action of legislators and municipal autho- 
rities brought about a standstill of at least six 
years, during which period America and the Con- 
tinent forged ahead. Even after this time he holds 
that red-tapism and the dog-in-the-manger policy 
of local bodies contributed to great delay and 
effectually quenched private enterprise in lighting, 


and still more so in traction undertakings. The 
discussion of the effects of this delay is perhaps 
the best portion of the article, and will be 
referred to later on. The powers that be, the 
author contends, do not “ yet recognise the fatal 
mistake in allowing municipal avarice to 
impede English engineers,” urging that though we 
may lack the water power of America, Switzerland, and 
Norway, we have a practical equivalent in the shape 
of coal, which ought to enable us to generate and 
distribute economically on a large scale. Legislative 
procrastination even in the face of the joint com- 
mittee’s report is cited as a proof of this fatal 
mistake.” The moral of the whole is summed up 
in the following paragraph : 

“At bottom all improvement is due to individual 
effort, and where, as has hitherto been the case in 
the electrical world, the municipality is allowed 
always to step in and reap the rewards that are 
rightly due to private enterprise, progress must 
inevitably suffer, if it does not entirely cease.” 

It is difficult in this year of grace 1900 to realise 
the position of affairs twenty years ago. Most of 
the gentlemen now engaged in the industry have 
joined it within the past fifteen years; perhaps 
within the past ten years, and only realise the 
position of their own time, being in happy ignorance 
of “prior knowledge.” Just try and look back to 
1882. The Paris Exhibition of 1878 proved the 
apotheosis of Jablochkoff and Planté, but the 
exhibition of 1881 was the time when men first 
began to truly realise the possibilities of electricity. 
At the close of 1881 four companies had been formed, 
with a capital of £1,322,000, to exploit electric 
lighting. At the close of 1882 the capital asked 
for jumped from the modest million and a quarter 
to close upon twenty-one millions. Truly; in 1882 
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company-mongering : flourished, and what was the 
experience upon which to base the right to 
ask for this huge sum of money? We need not 
enter into that point, though at some other time it 
may serve a useful text for consideration. Parlia- 
ment, sober-minded men, thought a race of specula- 
tors had gone mad. The company-mongers issued 
glowing prospectuses, and hinted at the money to 
be made out of town-lighting. Need there be any 
surprise, when the matter is calmly viewed, that the 
Act of 1882 was imperfect and stringent. Munici- 
palities had in many cases come to the conclusion that 
lighting was within their sphere of operations ; hence 
this influence was directed to safeguard their interests. 
There is but one other point the limits of space 
allow us to consider—the one mentioned above: 
delay. The author says: Now, to some it may not 
appear very important whether a town obtains a 
system of electric supply or of electric tramways 
one year or another,” and goes on to point out 
that the old argument of waiting for something 
superior is utterly false and foolish. How is expe- 
rience to be obtained, how are faults in design to 
be known, how are improvement to be made, if 
everybody waits for perfection? It is pointed 
out that our waiting meant the gaining of expe- 
rience by our rivals, that they went ahead and 
practically controlled the major markets of the 
world, while we looked on in fear and expectation. 
The man who urges this waiting-for-perfection 
policy is a fool. The point to be ascertained is 
not perfection or equality with what will be 
known ten or twenty years hence, but is that 
which is now offered superior to that we have 
now got. To stay progress because finality is 
not reached is a wrong policy, and we congratulate 
Mr. Campbell Swinton for putting his case in so 
effective a manner. Finally, we again admit his 
statements as to the present condition of affairs, but 
cannot well see how legislators in the early eighties 
could have foreseen the development of the later 
nineties. Even now the remedy of the so-called 
fatal mistake is not clear. The outcry is for large 
central stations situated at the coalfields, with distri- 
bution over large areas, but, as was asked in 1882, 
“is progress stayed,” will invention rest,” and will 
such stations be advocated in 1920? Whatever the 
answer may be, there is nothing more certain than 
if legislation does not encourage development, 
development will cease, and 1920 will see us no 
forwarder in this direction than 1900; hence, when 
proposed in situations wherein vested interests are 
not injured, or where vested interests are so small 
in value as not to be compared with the value of the 
Improvement, surely the improvement should be 
encouraged, while the vested interests may be safe- 
guarded 


AUTOCRATIC CONTROL. 

We are glad to note that the Cardiff Electric 
Lighting Committee have at last arrived at the con- 
clusion that they must have one responsible engi- 
neer in their electric lighting department, who should 
have supreme control of the staff both as regards 
the appointment and discharge of practically every 


employé. This conclusion was come to at a meeting of 
the committee held on Monday to look into the cause 
of the breakdowns in supply which have been all 
too frequent this winter. We have carefully looked 
through the report of this meeting and the three 
reports which the committee had to consider from 
Mr. Appelbee and the second and third engineers. 
One gathers from these that the whole department 
has been disorganised in consequence of the action of 
the committee in the engagement of certain members 
of the staff against the wishes of their electrical 
adviser. Still, as the committee see the error of 
their ways, and have given full powers to their chief 
engineer, it is useless to stir up an old sore. Mr. 
Appelbee is given six months only to reform 
matters, and we trust that he will by using a firm 
hand be able to improve the esprit de corps of his 
staff. When this is done, there is no doubt that 
the complaints as to the faulty supply will be reduced 
to a minimum. | 


CORRESPONDENCE. 


% One man's word is no man’s word, 
Justice needs that both be heard.“ 


WIRING RULES. 


S1r,—In your issue of the 26th ult. your correspondent, 
Mr. Rupert H. Waite, writing on Jan. 24, pro ‘8 
rule - namely, That no wiring should be allowed to 
be done out of sight unless run in iron or earthenware 
pipes” I beg to disagree entirely with him in the case 
of wires having to be carried between floor and ceiling 
in wooden structures. 

My practice since I firat compiled a wiring specification 
in 1886 has been to lay down that wherever wires have 
to be laid between the floor and ceiling, those of opposite 
poles (the opposite poles: being distinguished by coverings 
of a different colour) are never to be on the same side 
of any one joist when run parallel with it, or never to be 
nearer to one another than 6in. Where they are carried 
transversely to the joists, they are to rest in notches cut 
in the top of the joist of a depth equal to three times the 
diameter of the conductor. Where a branch horizontally 
crosses the conductor of an opposite pole, the distance 
apart in the vertical plane must be obtained by threading 
it through a hole to be made in the lower part of the 
joist, the attachments of the conductors to the joists to 
be all made with wooden cleats. 

If any of your readers care to try it, they will find it 
impossible to make an arc between conductors so laid, 
even (which is a very remote contingency) if the surface 
of the joists becomes wetted, and at the same time if the 
insulation has been removed from the copper. I have also 
always prescribed that where conductors are so laid they 
must be covered in bya special floorboard, which must 
be screwed down, and on which the words Electric Light” 
are painted. | 

I am sure that in the case described by Mr. Cracken- 
thorpe, Q.C., some little time ago in a letter to the Times, 
if the wires between floor and ceiling had been laid in 
the above-described way, the accident he so graphically 
described would not have occurred. Another advantage 
of not having to confine the conductors of opposite poles 
in a tube which is placed out of sight is that where they 
must be brought closer to one another than 6in.—namely, 
at ceiling roses—they can be laid so as to join the fitting 
at opposite sides, and, therefore, kept as far apart as the 
size of the fitting permits. Again, where conductors 
are made to ascend a wall toa fitting, they can be kept 
apart until they reach the upper side of the floorboards, 
Ta they are in sight. 

ve trespassed on your space at this length because 
we are all interested in "seul down the eal i 
consumers’ houses, so long as safety is thoroughly ass 


contain much that was then unknown. 
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and because there is no way in which the cost is less than 
in the manner which I describe.—Yours, ete., 


C. E. WEBBER. 


COHERERS. 


SIR —I received a copy of your valuable paper, which I 
presume was mailed from your office, containing a short 
note in reference to the wireless telegraphy experiments 
that Prof. Reginald A. Fessenden and r have been making. 

I am sorry that such a sensational report has gained 
such publicity, as, of course, you are doubtless aware that 
such a remarkable discovery as that report would lead one 
to suppose had been made would have been published in 
a scientific paper by this time, had such a one been 

è. 

. We have to be very guarded over here in regard to 
what we give the daily Press reporters, and the statement 
that our receiver was 2,000 times as sensitive as Marconi’s 
all came from our stating that the receiver we were using 
at that time was 2,000 times as sensitive as the first one 
we tested when we first undertook to develop the subject. 
We have never made a comparative test, and, of course, 
are not in a position to say positively that our instrument 
is more sensitive than Marconi’s.— Yours, etc., 

S. E. N. KINTNER. 

Western University of Pennsylvania, Allegheny. 


[This is a striking example of the way false statements 
on electrical matters are propagated by the daily Press in 
America. We presume the statement that the new coherer 
would enable signals to be sent across the Atlantic aléo 
had its origin in the active mind of the untechnical reporter. 
Weare much obliged to Prof. Kintner for his explanation.— 
Ep. E. E.] 


REVIEWS. 


Heat for Advanced Students. By Epwix Epser, A. R. C. S., 
etc. Macmillan and Co. Price, 4s. 6d. 

The student of to-day can never realise the position of 
the student of half a centary ago. The works of Rankine, 
Balfour Stewart, Tyndall, and Clerk Maxwell revealed 
almost a new world. The lesser lights in authorship 
interpreted the words and ideas of the masters to those 
not fledged enough to soar without such help. Before these 
masters commenced to labour, to arrange, to systematise, 
and to teach from a firm foundation, the subject was in a 
state of chaos. Marvellous experimental results had been 
obtained even by Bacon and Rumford, and laws deduced, 
but this information was not for the many, only for the few. 
Now all is altered. The youngest student revels in primers 
that tell him more, and more truthfully, than was known to 
many anaccomplished scholar of the earlier half of the century, 
while the advanced student is still better off, for he can 
revel in text-books that would have been tough reading for 
the then leaders in the study of heat, and, indeed, which 
The author says: 
“ My aim in writing this book has been to give a com- 
prehensive account of the science of heat in both its 
theoretical and experimental aspects, so far as this can be 
done without the use of the higher mathematics.” It 
may at once be said that the aim has been excellently 
achieved. The whole book consists of 21 chapters, with 
an appendix of tables. We should prefer to speak of the 
works as of two parta—the first part consisting of the first 
11 chapters, treating of the tools necessary to be familiarly 
used in the due understanding of the second or con- 
cluding part, which treats more especially on thermo- 
dynamics. Thermometry, expansion, calorimetry, latent 
heat, change of state, properties of gases, and similar 
knowledge is a knowing of the tools, and the better 
their purposes are known and the more practised the 
student is in handling those tools, the better he will be 
equipped for understanding and applying the subject-matter 
of the latter part of the book. We have italicised the word 
applying, for, after all, unless the student is able in the years 
of his usefully working life to apply his knowledge in a 
strictly utilitarian manner, the time of his studentship has 
peen wasted. Not only is the matter of this book good, 
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but the method merits the highest praise. The scientific 
student of education might prefer the Socratic method of 
teaching, and probably we should prefer that method in 
the abstract; but life is short, and Socrates's are not born 
every day. Thus the dogmatic method is the one purely 
adopted at the end the nineteenth century. Here, 
then, we get a series of paragraphs, each paragraph clearly 
explaining a particular point, and, if necessary, further 
elucidating 3 of experiments, suitable diagrams, and 
examples. e experimental work is carefully explained, 
and is such as ought to be carried out by every student. It is 
all very well to be told the end of the poker gets hot when 
the other end is put among the glowing coal, but it is just 
as well to try it once; then memory gets doubly assisted. 
A summary of each chapter is given at its end. These 
suminaries might well form lecture notes for the use of 
teachers. Then a series of questions is given upon the 
information contained in the c r. There is just one 
point raised by the book, but having nothing to do with 
its value, which we should like to mention. Th 

the scientific, as against the common, system of weights 
and measures is used. No doubt the pure scientist revels 
in this uniformity, and there is much to commend it, but 
the knowledge has to be applied, and in its application the 
student will have to labour through a course of translation. 
This is not the plase to argue which is the better—grammes 
or pounds, centimetres or inches, yet it does seem hard 
upon the young brain that its teachers should talk in a 
language not common in the shop or the mart. It is merely 
an ex parte statement to say that at present there is abso- 
lutely no indication of a general change to the metric 
system, or to the terminology adopted in scientific circles. 
But we must back to the book. ‘The second part, accord- 
ing to our division, is as good as the first. Each paragraph 
is clear, succinct, and complete.. If we had to select a 
portion for special commendation, it would consist of the 
paragraphs on. “ Determination of y from the Velocity 
of Sound,” and the succeeding paragraphs, .which show 
so clearly where even Newton erred, and how the 
error arose; or a little earlier in the book, on “The 
Kinetic Theory of Gases.” It had been our intention to 
have compared the present knowledge of gases with the 
knowledge known in Boyle’s time, but this would be some- 
what outside our present purpose. Suffice it to say that 
the information in this book is compendious and com- 
prehensive. It is accurate and for the most part simply 
expressed, the mathematics used are not difficult, and the 
illustrations are good; in a word, this book on heat 
systematically traverses the whole ground of the subject, 
putting the student into possession of all the facts and 
theories which he must know in order to succeed in practical 
work. The tools supplied are excellent ; it will be the fault 
of the student if he cannot carefully employ them. 

We wish that the ordinary newspaper authorities could 
see and would profit by the remarks made on p. 390 upon 
“ Unfounded Claims as to the Production and Utilisation 
of Liquid Air.” Notwithstanding the great advances of 
science and the teaching of the schools, the silliest and most 
impossible suggestions are published broadcast in daily 
papers, causing the vast body of the population to believe 
in things which are no more and no less than the fantastic 
fantasies of lunatics. These daily papers rave about the 
value of their space and the cost of telegraphing news, yet 
every year fill columns with the rubbish to which this 
paragraph refers. Mr. Edser has done good service in 
calling attention to this matter. 


THE ELECTRICAL ENGINEERS VOLUNTEERS. 

The detachment of Electrical Engineers Volunteers which 
is under orders to proceed to South Africa will consist of 
one field officer—namely, Major Crompton—five other 
officers, and 46 rank and file. Major Crompton is stated 
to be forming two baggage trains, each of which is to be 
composed of a Burrell traction engine, a tender carrying 
food and water for a 30 miles journey, a store wagon, an 
two four-wheeled carriages, similar to those used for 
Maxim guns, which are intended to carry the searchlight 
projector. There is a also a two-wheel vehicle to be fitted 
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with a drum of electric cable. There is to be a novel 
innovation in the equipment of the corps in that half of the 
men are to have cycles. 

We learn from the Cyclist, which describes the equipment 
of the first section of Electrical Engineers, R.E., that they 
are to take with them 20 cycles. Major Crompton is stated 
to have devised a system of field telegraphy by which three 
cyclists can carry three sets of telephone and telegraph 
Instruments and sufficient wire to lay one mile of field 
telegraph in 10 minutes over ground practicable to cycles, 
or 25 minutes if the cycles have to be pushed instead of 
ridden. Six cyclists can lay two miles of wire, and so on. 
This should prove a very useful service in the field, being 
much handier than anything at present employed. The 
cycles which are to be used must necessarily be very 
strong, and will cost at least £15 a- piece. 

The corps is to mobilise on Feb. 22 at Chelmsford, and 
will then go into camp until March 2, when it is expected 
that the transport will be ready. Major Crompton 
also, in view of the fact that oil-engines may be more 
useful than compound traction engines if water and coal 
are scarce, enquires of the Automobile Club’s Notes and 
Notices where he can obtain a suitable engine. The motor 
must be one that can use heavy oil, and it would be of 
advantage if it were air cooled. The speed on the road 
should from three to six miles per hour. The engine 
which would be required is practically equal in output to 
a 12-h. p. Daimler. A speed of from 500 to 600 revolu- 
tions would be convenient. : 

We also notice that, in addition to the send-off dinner 
by certain electricians, mentioned in this week’s issue, a 
dinner is to be given by the Automobile Club, of which 
Major Crompton is a member. This dinner is to be held 
at the club on Wednesday next, Feb. 14, at 7.30 p.m. At 
the conclusion of this dinner Mr. Crompton will make a 
statement concerning the corps he is tocommand. We 
also note that before his departure Major Crompton is to 
receive his colonelcy in the regular service. 


FORTHCOMING EVENTS. 


SATURDAY, Frs. 10. 

Institution of Blectrical Eagineers.—Studente’ visit to Messers. 
Siemens Bros. and Co.’s worka, Woolwich. Train leaves 
Charing Cross for Charlton at 9.20 a.m. 

Glasgow and West of Sootland Teohnical College Scientific 

Seciety.— At 7.30 p.m., ordinary meeting. Paper on “The 
Bacteriological Treatment of Sewage,” by Mr. W. Shanks. — 

l . Monpay, Fes, 12. 

Seciety of Arts.—At 8 p.m., Cantor lecture, Tbe Nature and 
Yield of Metalliferous Deposits,” by Mr. Bennett H. Brough. 

Institution of Mechanical Engineers.—At 7.30 p.m., studente’ 
meeting. 

Toxspay, Fes. 13. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Farther discussion on papers on '‘ Moving Loads on Railway 
Underbridges,” by Mr. W. B. Farr; and Note on the 
Floor System of Girder Bridges,” by Mr. C. F. Findlay, M.A.; 
and, time permitting, a paper on Corrosion of Marine 
Boilers,” by Mr. J. Dewrance. 

WEDNESDAY, FEB. 14. 

Institution of Electrical Eagineers.—At 7.30 p.m., studente’ 
meeting. Discussion on Wireless Telegraphy.” 

Society of Arts —At 8 p.m., ordinary meeting. Lecture on 
The Diffraction Process of Colour Photography,” by Prof. 
R. W. Wood. 

, THuRspDayY, Fes. 15. 

Chemical Society.—At 8 p.m., ordinary meeting. 

Fripay, Fes. 16. 

Institution of Civil Engineers.—At 2 p.m., studente’ visit to 
the Great Northern Railway, King's Cross and Hornsey 
wideniog. Assemble at Hornsey Station ; train from King’s 
Croes (euburban) to Hornsey, 1.47 p.m. 

Northern Seciety of Electrical Engineers.—At 6.45, at Grand 
Hotel, Manchester, annual dinner. 

SATURDAY, Fes. 17. 

North-East Coast Institution of Engineers and Shipbuilders, — 
At Newcastle-on-Tyne, graduates’ meeting. 

Institution of Electrical Engineers.—At 11 a.m., students’ 
visit to the Davis-atreet station of the Westminster Electric 
Supply Company. Meet at Davis-street station. 

General Electric Company.—At 6 p.m., at the Trocadero, tenth 
annual dinner, zo f l 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The Standardisation of Electrical Engineering 
Plant, 
BY R. PERCY SELLON, MEMBER. 


To the user of electrical engineering plant, not less than 
to the producer, the subject of its standardisation is one of 
great practical importance. By “standardisation ” is meant 
the general acceptance, to a far greater extent than at 
present obtains in this country, of certain standards of 
output, quality, efficiency, or other characteristics of eleo- 
trical engineering plant, to meet ordinary requirements of 
usage for light, traction, and power. 

1. Of the four chief ingredients of successful competitive 
production—viz., (a) cheap labour, not to be confounded 
with low wages; (5) cheap materials; (c) efficient manage- 
yment; and (d) repetition manufacture—much has been 
said and written of the first three, but little of the last. 
And yet every manufacturer of experience knows that it 
is as influential a factor in determining not only his own 
profit but decisive advantages to the user, as any of the 
factors of labour, materials, or supervision. In order to 
convince oneself of this, it is only necessary to consider the 
influence of repetition manufacture upon the pricé and 
reliability of any article of common use—tay, in our own 
industry, incandescence lamps and their accessory fittings, 
in respect of which some measure of standardisation 
has been evolved ; and to reflect what, on the other 
hand, the cost would be if many manufacturers or 
users adopted different standards. In the early years 
of an aduy, experiment and development by trial 
and error are desirable and inevitable in order to 
ascertain the possibilities and limitations of the art. But 
as the s of repetition public demand is reached, 
‘standardisation becomes e ible and ad van- 
tageous. Its advance is, however, liable to be retarded by 
a number of causes, notable among which are the folly of 
some producers and the ignorance of many users. There 
are always some manufacturers who think that b7 supply- 
ing a E or unique type of apparatus to the buyer 
they will force him into placing his future orders with 
them. Hence they resist any 5 towards standardi- 
sation. There are also many buyers who allow themselves 
to be persuaded into the belief that in securing someth 
new and different from previous usage they are doing w 
for themselves and giving evidence of superior intelli- 
gence, whereas the probability is that a are paying a 
higher price for a less reliable article. There isa third 
class who believe tbat standardisation is the business of 
the producer only; and that the user need not concern 
himself to assist in bringing about a condition of 
things for which every manufacturer who knows his 
business eagerly strives. This view is erroneous. The 
intelligent producer is undoubtedly deeply concerned 
in the advent of standardisation, because it means for him 
the possibility of repetition manufacture—on the manifold 
advantages of which it is not necessary to dwell. But to 
the user, if he would only realise it, the fruits of standardi- 
sation are equally beneficial, for they involve for him the 
following advantages: (a) less capital outlay ; (b) prompt 
delivery ; (c) immunity from the risks attendant on novel 
designs ; (d) full manufacturers’ guarantees. : 

2. Viewed from the “ patriotic” standpoint, this subjec 

acquires also special significance in these days of acute 
struggle between Britisb, American, and Continental manu- 
facturers for our own and the world’s markets in electrical 
wares. The causes which underlie the ability of American 
and Continental producers to compete keenly and success- 
fully with the British electrical manufacturer are several, 
and generally outside the scope of this paper. But con- 
spicuous among them is the fact that the former have (as 
anyone who has visited their leading workshops can testify) 
attained to a bis he of repetition manufacture superior to 
the British producer. This fact is so noteworthy as to 
constitute in itself a telling argument in favour of 
increased standardisation among us: for the flood 
of American electrical engineering plant into Great 
Britęin is swelling in spite of the fact that we have 
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the advantages of lower wages (on the whole), cheaper 
materials, and a longer experience of factory organisation. 
3. It therefore becomes important to endeavour to trace 
the cause of this preferential position held by our foreign 
rivals. The explanation would appear to lie in a difference 
of procedure. According to American and Continental 
practice the producer determines, in a large measure, 
the character of the plant employed by the user; while 
according to British custom the buyer very generally 
imposes upon the manufacturer, not merely a specifica- 
tion of the ends he wishes to attain, but the details of 
means by which he desires those ends to be achieved. 
This is due to the fact that under the American and 
Continental system producers largely secure outlets for 
their manufactures through the agency of powerful 
ial organisations created by and allied to their 
interests, who are concerned simply with commercial 
results, and are content to leave the technical means of 
attaining them to the manufacturing interests with whom 
they co-operate In America these organisations take the 
form of eolossal trusts or consolidations of competing 
interests; on the Continent that of industrial banks, In 
either case there is a close relation between producer 
and buyer. In Great Britain, on the other hand, the 
demand for electrical engineering plant in recent years 
bas issued chicfly from local authorities, or from private 
users unconnected with any manufacturing interests ; 
and these have very naturally had recourse to elec- 
trieal engineers acting in a coneulting capacity or 
passing permanently into their service, to guide them 
in the choice of plant to fulfil their requirements. That 
the practical operation of this system in the past has 
been primarily responsible for the relative absence of 
standardisation in this country, with its attendant evils 
alike to user and producer, appears certain. For the user's 
engineer has frequently been out of touch with manufac- 
surers, and the temptation to strike out on new and “showy” 
lines, suggestive of individuality, ability, or foresight, has, 
in the very nature of things, been great. The result has 
been the issue of specifications too often calling for wanton 
-@iyergencies from previous practice or existing manufac- 
Jurors’ standards. The source of the evil is traceable to 
the fact that the buyers engineer has gradually over- 
-atepped the rational function of stating the ends or per- 
formance required by the buyer, and has proceeded to 
specify in minute detail the means or constructional 
methods by which the required results are to be achieved, 
without taking responsibility for the result. It is not 
to adduce specific examples in illustration of 

this statement, because the author believes that it is 
one which no fair-minded electrical engineer acquainted 
with the facts will dispute. There is no difficulty in 
producing overwhelming evidence of its truth if such be 
required. To the same primary cause may probably be 
traced the variety in size and character of the power units 
in many of the central stations of Great Britain—another 
instance of “ splendid isolation ” in our methods, for foreign 
practice is at one in adopting fewer and larger units, uniform 
in sige and character from the commencement. Whether 
advantages of temporarily reduced capital outlay and higher 
efficiency under our system are a sufficient compensation 
for loss of interchangeability and periodical relegation of 
plant to the old metal market, remains to be proved when 
the bills are presented later on and contrasted with one 
another. Meantime, it is interesting to note that one 
result of our procedure is the comparative unpreparedness 
of British manufacturers to compete with foreign producers 
in the common markets of the world as regards large unite. 
-4, Whether British collectivism is on the whole a more 
healthy medium than American or Continental private 
enterprise for the progressive growth of the electrical engi- 
neering industry is a large question outside the scope of 
thie paper. We have here to accept it asa fact, and con- 
sider whether an evil which it has brought in its train is 
a necessary one; and if not, how it can be averted for the 


futare. Assuming then that the buyer's engineer has come 
to stay, it would appear that a condition precedent to the 
standardisation of plant is the standardisation of the buyer’s 


engineer. The fundamental fact requiring appreciation is 
‘that standardisation, to the greatest degree possible, is in 


the interest of the user at least as much that of the manu- 
facturer. From this we may pass on to postulate that 
standardisation is primarily the function of the producer 
and not of the user or his engineer, because the former is 
in a better position to determine experimentally, and by 
his more intimate knowledge of the means of production, 
the direction and extent to which it is possible. Inasmuch 
as the manufacturer's success is dependent on the judgment 
with which he creates or responds to public demand, 


there exists always an efficient safeguard that he will 


not (consciously) standardise on unsuitable or inefficient 
lines. The user, on the other hand, is, of course, the proper 
judge as to the results he wishes to achieve. It would 
appear, therefore, that the initial obstacle to a greater 
measure of standardisation than at present obtains would 
be removed if the user or his engineer would confine him- 
self to stating the ends he has in view, leaving it to the 
producer to furnish the means whereby they may be 
attained. If this procedure were adopted, users would 
still retain full liberty of choice between the products of 
different manufacturers, while the latter would have an 
opportunity (which under the present system of detailed 
specifications they do not enjoy) of undertaking repetition 
manufacture, assuming that they have sufficient confidence 
in the substantial harmony between their designs and 
public requirements to take the risk of quantitative pro- 
duction. This system would have the incidental advantage 
that the producer could then be properly called upon 
to guarantee rosults, since the responsibility of selectiv 
the means to attain them would rest exclusively wi 
him. The present custom too often imposes upon 
the manufacturer a mass of fantastic detail emanating 
from the brain of the user or his engineer, for 
which he is called upon to take responsibility—an 
illogical system which can only be compared to the 
proposition that every man should be expected to father 
another man’s child. It may be objected that the general 
adoption of the course suggested would lead to stagnation 
in development, and that the producer, relieved from the 
constant pressure of change now exerted by the user, would 
settle down to the perpetuation of antiquated designs, to 
the disadvantage of the public and the fetish of progress. 
The answer to this is, firstly, that much of the change 
hitherto demarded has been wanton and retrogressive ; 
secondly, that competition within the ranks of manufac- 
turers themselves must always prove a sufficient stimulus 
to keep abreast of public demand ; and, finally, that it is 
largely by the adoption of the system suggested that 
American and Continental producers are snatching trade 
from tbe British manufacturer in his own market. 


(To be continued.) 


THE BRITISH INSULATED WIRE COMPANY. 


The directors of the British Insulated Wire Company, 
Limited, have issued their report for the year ending Deo. 31 
last. The gross profits for the year amount to £92,653, and 
after deducting costs of administration, fees on patents, 
interest on debentures, depreciation, etc., there is a balance 
of £54,473. To this are added the credit balance from 
the previous quarter's account and transfer fees, bringing 
the amount up to £56,557. The dividend on the preference 
shares and an interim dividend on the ordinary shares have 
already been paid, and the final balance is £36,432, out 
of which the directors recommend that a dividend of 15 per 
cent. on the ordinary shares be declared for the year, 
which, after deducting the interim dividend, will leave 
a balance of 10 per cent. to be now divided. This 
will absorb £20,000, and leave a balance of £16,432, out of 
which the directors recommend that a bonus of 5 per cent. 
be paid to the ordinary shareholders and the balance of 
£6,432 be carried forward. The directors state that the 
results of the year’s working have been most satisfactory. The 
existing capital is fully employed, and it is absolutely necessary 
to provide a large amount of additional capital which can at once 
be profitably utilised. To this end, after the annual meeting of 
the company at Prescot on the 16th inst., an extraordinary 
general meeting will be held to authorise the increase of the 
capital of the company to one million by the creation of 
60,000 new preference share of £5 each and the same number 
of ordinary shares of the same value, 
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THE SEND-OFF DINNER. 


Witb reference to the send-off dinner to be given to the 
Electrical Engineer Volunteers about to start for South 
Africa we have received the following letter from Mr. W. G. 
McMillan, the hon. secretary to the Dinner Committee. 
He also asks us to call attention to the fact that it is not 
intended to confine the dinner to members of the Institu- 
tion. On the contrary, it is believed there are many 
engineers not on the Institution member roll who would 
be glad to avail themselves of this opportunity of showing 
their sympathy with the movement. They are cordially 
invited to become hosts, and, should they wish to do so, are 
requested to send their remittances to the hon. treasurer. 
It is with pleasure that the committee announce that the 
Right Hon. Lord Kelvin, G. C. V. O., F.R.S., has promised 
to eal if the date which may have to be selected 
renders it possible for him to do so. The circular letter 
which will be sent to all members and associates of the 
Institution is dated Feb. 6, and reads as follows: 


Departure of Electrical Engineer Volunteers for Service in 
South Africa. 


Dear Sir,—As you have probably seen by the electrical 
journals, it is proposed to give a “send-off” dinner in 

ndon to the South African contingent of the Electrical 
Engineer (R E) Volunteers. Particulars as to place and 
date cannot be definitely fixed until the War Office shall 
have announced the date of departure, bnt it is expected 
to be about the end of February. Meanwhile, it has been 
decided to invite members of all classes of the Institution 
of Electrical Engineers who care to do so to become hosts 
On the occasion of the dinner, each host subscribing two 
pounds (£2), which will be devoted to defraying the expense 
of the dinner both of the hosts and of the members of the 
volunteer contingent, the balance, if any, to be applied to 
some fund connected with the corps. 

Should you desire to become a host, please send, before 
Feb. 20. a remittance of £2 to the honorary treasurer, Mr. 
Henry Edmunds, 2, Queen Anne’s-gate, London, S W., and 
also state whether you desire to be present at the dinner. 

In order to save unnecessary correspondence and expense, 
a dinner ticket will be sent to each host, and it is requested 


that these tickets will be accepted in lieu of a formal 


receipt.—I am, dear Sir, yours faithfully, 
W. G. McMILLAN, 
Hon. Secretary to the Dinner Committee. 


Å. 
QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 


of a practical character relating to central-station work, 

tramway work, or construction work; and for each suit- 

able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. Conditions 
are given in our last issue. 

QUESTIONS. 

243. Assuming a supply company charges per Board of 
Trade unik, hat. ts the smallest N by any 
one user for which it will be cheaper to establish an isolated 
plant, gas being 2s. 2d. per 1,000 cubic feet or coal 12s. 6d. 
per ton delivered F. J. A. M. 

244. How can a 5-h.p. shunt motor be designed and arranged 


to run at speeds varying between 500 and 1, 200 revolutions 


per minute with good efficiency 7—F. W. 
ANSWERS. 


Question No. 237.—Give the results of actual tests showing the 
relative fusing currents of copper and tin wire in air and in 
insulating oil. 


Best Answer to No. 237 (awarded 10s.).—Some results of. 


an actual experiment for the determination of the current- 
carrying capacity of copper and tin wire respectively both 


in air and oil are as follows, but, of course, the time taken 


in the reading tbe respective currents will have had some 


effect upon the results. In this instance, however, the time 


was in both cases kept the same—tbat is, the time which 
was n for correct readings to be taken upon the 
instrument used being approximately 25 seconds, 


To obtain the results relatively to pure metals, eopper 
and tin foil were employed in both cases. Four pieces were 
prepared having the same length, the same radiating 
surfaces, their sectional area being corrected by weight. 
These had the current passed through 6in. of their length 
in air and a viscous oil of insulating property, and the 
relative currents were as follows: 


Copper in at . . . . . . . . . . . 26°4 amperes 
ml E 6'1 amperes 
Copper in oil bs lee 66 amperes 
O10 N E E chnenden 17 amperes 


So that from the above the current-carrying capacity of 
copper in air is to that of tin as 4'33 is to 1. Likewise 
when immersed in oil the current-carrying capacity of 
copper is 3°88 times that of tin.—J. C. B. 


AN ELECTRIC TRAVERSER FOR RAILWAY 
CARRIAGES. 
BY M. SABOURET. 


In the Orleans Railway Station at Paris an electric 
traverser is used to carry railway carriages from one line 
of metals across on to adjoining rails, and the apparatus 
used is of particular interest because no trench is used for 
the same. The rails on which the traverser runs are prac- 
tically level with the ordinary running rails, a system of 
duplicate bearing axles being used to get over the difficulty 
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of the gaps left in these rails where the ordinary running 
rails are crossed. In the illustrations herewith, for 
which we are indebted to the Général des 
Chemins de Fer, drawings of the arrangement of the 
traverser carriage are shown, from which it will be seen 
that there are two distinct trucks, one of which takes the 
railway carriage, while the other is provided with the 
electrical arrangements for moving the same. The motor 
truck only differs from the carrying truck in slight details, 
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Of course, it could be kept much shorter, but it is con- 
venient to use the same traversing rails, and hence it 
is made practically of the same dimensions. This truck 
is also fitted with a hauling ‘arrangement, by which 
the carriages can be drawn on to the transporter 
truck. The details of the gear, etc, can be seen 
from the illustrations. Thus Fig. 1 shows the general 
view of the truck with oollecting gear, while Fig. 2 
is a cross-section of the same. Fig. 3 is a plan of 
the apparatus showing the two trucks coupled together, 
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electricity is distribn ; e on the continuous-current system 
at 375 volts with 125 volts between each pair of wires. 
We gather from the description that two of the trolley 
wires supply the armature at 375 volts. 


_wire is used for excitation purposes, there being 125 volts 


be readily seen in the 3 


between it and one of the first pair. 
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‘used at all for conducting the current. 


The arrangement 
of the reducing gear between the motor and the axle can 
as also the arrangement of 
clutches for throwing the hauling rope in and out of action, 
and for connecting and disconnecting the driving power to 


the axles. Chains are used to transmit the motion to the 
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two axles of the truck, and these axles are also geared to 


‘the other two by means of chain gear. The controlling 


cutting out resistances ; 


ear, which was manufactured by the firm of Sautter- 
16, provides for five different speeds. The first of these 


corresponds to a connection of all the resistances in circuit ; 


the second and third steps are obtained by successively. 


e fourth step reduces the series 
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The remaining 


The rails are not 


metals, the true 
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‘Fig. 4 is an end elevation showing the driving gear, and 
also one view of the hauling rope. Fig. 5 is a front 
‘elevation of the driving gear, showing the way in which 
the motor is mounted, which can also be further seen in 
the plan (Fig. 6) Three trolley wires are used to take 
the current to the motor, because in this railway station 


excitation of the magnet, while in the fifth step a resistance 
is inserted in the shunt circuit. From trials made on the 
railway the following consumption of energy was found to 
be required : first when the traverser was working without 
load, and next when it was loaded with 13 tons. In 
starting it took from 8 kw. to 9 kw. light, and 12 kw. to 
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16 kw. when loaded. At a small speed of about one yard 
per second the kilowatts varied from 25 to 3'7 with 
the traverser light, and from 3:7 kw. to 5:2 kw. when it 
was loaded. At higher speeds up to about 14 yards per 
second only a slight increase in the consumption of ener 

was observed varying from 3'7 kw. to 4'5 kw. when the 
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traverser was running light, and from 6°4 kw. to 8:2 kw. 
when the traverser was loaded. It seems that the 
apparatus is doing good service at the above railway 
station, as no less than 250 to 350 vehicles are transported 
during 24 hours. It is used particularly in connection 
with Post Office service, for the mail trains which are 
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made up at this station. In this case the hauling gear is 
almost as often needed as the traverser, but owing to 
the limited time it is found advantageous to move the 
trucks to the traverser by horses. The cost of the 
whole, including the necessary rails for crossing 20 sets of 

for transporting the carriages, the motor 
truck, and all the electrical apparatus, came out at £1,800. 


THE ELECTRICAL ENGINEER, FEBRUARY 9, 1900. 205 


LEGAL INTELLIGENCE. 


RUCKER v. THE LONDON ELECTRIC SUPPLY 
CORPORATION. 
(Ooncluded from page 170.) 


Mr. W. R. Bousfield, Q.C., M.P., commenced his summing-up 
for the plaintiffs by a consideration of the effect of low resistance 
on the regulation of transformers. Even granted that there were 

in 1885 no new scientific principles to be discovered, it followed 
i that practical experience was required to render the known prin- 
ciples available and to make a practical traneformer. It was in 
this practical application that the invention lay. He thought it 
‘was remarkable that Mr. Moulton had not appreciated the fact 
that the object of the low resistance was fully explained by Obm’s 
‘law. Others, like Lord Kelvin and Mr. Ferranti, fully recognised 
this, and found it very difficult to put themselves back to the 
time when they had nob grasped this simple application of Ohm’s 
law to transformer design. It was quite true that the available 
E.M.F. of a transformer coil was independent of the internal 
-resistance while it was not loaded, but the specification pointed 
.oub that as soon as the available load was put on the coil the internal 
resistance was & important factor. . Bousfield pointed out 
‘that with a Rubmkorff coil supplied from a battery with a contact 
breaker in circuit, the E. M. F. had been shown in evidence todepend on 
the rapidity of the break. He then reviewed the evidence as to the 
resistance of transformer coils and their reaction, and Mr. Ferrandi's 
evidence as to the induction effecta in conductors supplied with 
alternating currents. This induction effect due to the choking 
action was known by Mr. Rankin Kennedy before the plaintiffs’ 
specification, but he thought that the voltage drop due to the load 
in the transformer was not so known. Hep ed to show that 
the energy given to a transformer could be divided into two parts: 
first, that required by Ohm’s law to drive a current through the 
coils of the traneformer ; and second, that which was transformed 
from one coil to the other in the traneformer and used on the 
secondary circuit. Having shown that Ohm’s law was applicable 
in calculating the energy required to drive the current through 
the primary and coils, Mr. Bousfield claimed that the 
patentees had seen this, had worked it out, and had put it in their 
specification. He quoted from the evidence given by Lord Kelvin 
to show that Lord Kelvin even now could not answer directly as 
to the effect of the resistance in the coils of a transformer connected 
in series on the Gaulard and Gibbs system. Lord Kelvin had 
taken from Friday to Monday to think the matter over, 
and came to the conclusion that resistance had effect in 
these circuits, whereas it was obvious that by regulating the 
constant current you could put more resistance in without 
upsetting the vol on the lamps. He argued from this thab it 
was obvious that what the patentees had done was not well known 
at the time. The inventors had considered the question fully, and 
had solved practical difficulties which had occurred, and henoe it 
was not a mere question of. ety aa e a conclusion, but rather 
working the thing out on scientific principles to arrive at practical 
results. He p ed to quote a case, which went to the House 
of Lords, on the use of a steam disinfecting plant. The patentee 
in this case had claimed the use of dry steam superheated and at 
considerable pressures, and his patent was said to be invalid 
because someone had previously worked a disinfecting plant 
using steam at 4lb. or 5lb. above atmospheric pressure. As in 
this previous plant automatic relief was given should the pressure 
rise above 4lb. or 5lb., it was held that the patentee of the high- 
pressure system, although using the same detaile, had made an 
invention because he recognised the essential requirements for 
disinfecting by steam. Mr. Bousfield also quoted y from 
the records of the law case over the Hopkinson three-wire 
system, and argued that the nd case was an analogous 
one. In 1885 the question distribution was being care- 
fully considered, and high-tension system for supplying low 
tension on the lamps was required. rd Kelvin and Gaulard 
and Gibbs had both worked on the problem without arriving at a 
practical decision. The Gaulard system had been tried extensively 
on the underground railway and at Turin, but had not succeeded 
in solving the problem of delivering constant potential ab the 
house of each consumer. Mr. Rankin Kennedy had pointed out 
the reason for the failure of this syatem, but failed to grasp the 
solution, which he had almost discovered. They did not in any 
‘way wish to interfere with consumers using transformers on their 
own ises, as Mr. Moulton aad suggested, as their system was 
outside the consumers’ terminals, Even if the consumer set up a 
minlature system of distribution in his house, it would nob affect 
the patent, which was for distribution at high preseure over con- 
siderable areas. In the same way a transformer invented for use 
with an incandescent lamp as invented by Thiel did not affect the 
case any more than the transformer system of Jablochkoff. He 
argued that Brush and Fuller were only using transformers for 
certain reasons without any idea of the distribution of electric 
current by their means. ison, however, had the problem of 
distribution in his mind, and aleo the importance of the 
saving of the copper in the conductors. Bat Edison had no 
idea of the importance of low resistance, and in his specification 
repeatedly spoke of high-resistance coils. He argued from this 
that Edison did not understand that counter E.M.F. prevented 
excessive currents going through the transformers when no lampe 
were on the secondary. Thus, while Edison was facing the very 
problem, he missed the goal and failed to see the practical solution. 
With the large number of patents which Edison had taken out, 


one could fairly assume that he would have protected the idea had 
id occurred to him. Again, Mr. Ferranti, who knew all about the 
Gaulard and Gibbs system and made their traneformers, imme- 
diately adopted the Zipernowsky and Déri system when he heard of 
it in 1886. He aleo patented.and improved an arrangement of the 
transformers, but evidently it did not occur to him before that the 
parallel connection of traneformers would solve the distribution 
troubles. Mr. Bousfield then quoted authorities as to the reading 
of the amended patent specification which supported his contention 
that the amended specification could be read without reference to 
the original specification. 
The Court then adjourned. 


THURSDAY. 


Mr. W. R. Bousfield resumed his samming-up for the plaintiffs 
by criticising Mr. Moulton's construction of the claim of the 
specitication. He said that Mr. Moulton put forward one con- 
struction, that it was merely aclaim for keeping the voltage in the 
primary conductors as constant as poesible, and a construction 
which would make the claim simply mean putting transformers in 
parallel. In order to refer to this first construction, Mr. Bouefield 
quoted from the unamended specification to explain the apparatus 
which Meesrs. Zipernoweky and Déri had devised for keeping the 
primary voltage as constant as possible.“ This apparatus con- 
sisted of an automatic means of varying the field excitation so | 
that the voltage at the terminals should be independent of the 
load taken from the alternator. In the first few lines of the old 
npani Seano the following words occurred: Now the object of 
this invention is to make all individual points of consumption 
quite independent one from another, all necessary regulation bei 
made by us at the generator of electricity.” Mr. Bousfield 
from this that, whereas Figs. 1, 2, 3 in the unamended specifica- 
tion described this apparatus for regulation, Fig. , which was 
retained in the amended specification, only refe to the system 
of distribution, using the constant potential in the primary, how- 
ever obtained. He considered, therefore, that the claim. referred 
to a case where the current was at a potential kept as constant 
as possible at the generator as distinguished from “by the 
generator.” He denied that the connection of the transformers in 
parallel on the primary was the whole of the invention. It was a 
distinctive feature and the main feature, but the object of the 
invention was to enable a practical system of distribution to be 
used, and the specifi ation gave further indications of other 
essential features in the invention. With respect to the objection 
that high and low tension were not mentioned in the claim of the 
amended specification or in the provisionai, Mr. Bousfield quoted 
from Lord Kelvin’s evidence and from the work done by Gaulard 
and Gibbs to show the statement that electrical e could be 
cheaply conveyed over lines of considerable length be utilised 
in a namber of local circuite, disclosed the fact that high tension 
was to be used. In consequence no one with the common know- 
ledge of 1885 would doubt that the specification had reference to 
a high - tension system using low tension at the consumer’s terminals. 
Mr. Bousfield nexd gave a résumé of the evidence in connection 
with the Zipernowski and Déri article which had been published 
rior to the date of the patent. The statement that ‘‘if a consumer 
ad 200 lamps in his installation he could switch on any number 
he may please without disturbing the economy of distribution in the 
slightest degree, and without the other consumers or the central 
central being in any way affected by the alteration,” was incon- 
sistent with the plaintiffs’ system, and the variation in the primary 
voltage of 1,000 to 1,200 seemed to be a misleading statement. 
The essence of the plaintiffs’ system was that they should have a 
constant potential in the primary circuit, and the statement that 
this might vary from 1,000 to 1,200 showed that the writer of the 
article did not appreciate what he had seen. The current in the 
two circuits of six or seven amperes respectively was also to be 
explained by different connections to those used by the plaintiffs’, 
and he held that the description would not give the requisite 
knowledge to enable the plaintiffs’ system to be devised in view 
of the fact that the Gaulard and Gibbs system of alternate-current 
distribution was the only one then known. With the present 
knowledge it was, of course, obvious that the writer referred to 
the plaintiffs’ system, but that was in consequence of what had 
done since. 

Mr. Moulton here inter to make two objections to state- 
ments in the earlier part of Mr. Bousfield’ssamming-up. The first 
was the statement that the ratio of E. M. F. between the trane- 
former coils was independent of the materials and their resistance, 
was misleading. In making this statement a difference was made 
between the ratio when the circuit was open and when it was closed, 
which had not been brougho ap in evidence. The second point 
was as to the applicability of Ohm’s law to alternating currents. 
Mr. Moulton said that in Mr. Bousfield’s opening speech he had 
said that alternating currents would distribute themselves, like 
continuous currente, according to Obm’s law, except where induo- 
tive effecta supervened. He had afterwards suggested that Ohm’s 
law would not be known to apply to alternating currents in 1885. 

Mr. Bousfield explained that he held it was not known in 1885 
that in the regulation of transformers Ohm’s law was applicable. 
As regards the Edison patent, be thought that Mr. Ferranti's 
evidence that the system with rectifiers would work on a email 
scale was an argument in his favour, as on a small scale high- 
tension distribution was not required. If Edison had seen that by 
simpl using an alternator and transformer, as had been done by 
the plaintiffs. he would have had a practical system, bub would not 
have dreamed of using a complicated arrangement of apparatus 


Specification reprinted in our issue for Aug. 12, 1898, illus- 
trates this device, 
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such as he bad patented. Again, Edison repeatedly referred to 
primaries as resistance ooils, and said that high resistance was 
obj ctionable. Edison 5 thought that bigh resistance was 
required, because he did not know of the choking action which 
ocvurred. It had been stated that Edison’s patent centained all 
that was in the plaintiffs’, and something more, but he held that 
no one who had invented a tricycle with three wheels could not 
claim to have invented a bicycle because he had only to leave out 
ene of the wheels in his previous invention. The problem which 
Bruch had before him was not that of distribution, bub of prevent- 
ing the extinction of one arc lamp affecting other lamps in the 
same circuit. His patent showed that he did not understand the 
action of transformers, and simply used them to maintain an 
unbroken circuit in the event of a lamp becoming extinguished. 
In the same way, the article by Fuller in the Times showed no 
device for distributing electricity, but for transforming it up to 
suit special lampe. 

This closed the eamming-up for the plaintiffs. 

Mr, Justice Farwell asked Mr. Bousfield, should the verdict be 
in his favour, what remedy he should want. He presumed that he 
would want an account going as far back as the Statute of Limita- 
tions allowed. 

Mr. Cripps said that this would have to be considered, and that 
there would have to be an enquiry afterwards, and he did not think 
there would be any difficulty about the arrangement. 

Mr, Justice Farwell asked, in the event of his verdict being 
for the plaintiffs, what action should he take with reference to the 
oa of certain particulars which had not been referred to at all in 

case. 

Mr. Bousfield said that the cost should only be for those 
particulars which had been actually referred to. 

Mr. Cripps said that in his opinion this point could be settled 
very quickly. 

An agreement was then made as to the correction of certain 
misprinte in the reports of the evidence which were to be forwarded 
on to his Lordship. 

Judgment was deferred, as announced in our last week's issue. 


Rr a 


COMPANIES’ MEETINGS AND REPORTS, 


PORTRUSH AND GIANT’S CAUSEWAY ELECTRIC 
TRAMWAYS. 


The twenty-fourth ordinary meeting of shareholders of the above 
Company was held ab the offices, Portrush, on Tuesday. 

Dr. Anthony Traill, J.P. (chairman of the directors), presided. 
The report stated that the receipte were £3 010. 17s. 10d., showing 
an increase of over £600 for the year, due to the increase in the 
number of passengers carried during the year from 74,877 to 
94.151. The number of miles run by electricity during the year 
have been 17,875 (11,333), and the miles run by steam have been 
reduced from 13.979 to 11,771, making the total miles run last 
year 29,646 (25,312). The lawsuit instituted by the Urban Council 
of Portrush to compel the Company to discontinue running cars 
by electricity through the street of Portrush, and to remove the 
poles which maintain the overbead wire, was referred to. 

The report was adopted. 


The engineer's report was also submitted by Mr. Wm. A. Traill, 


C.E., and considered satisfactory. Messrs. C. M’D. Stuart, J.P., 
and W. A. Traill, the retiring directors, were re-elected. 


NEWCASTLE DISTRICT ELECTRIC. 


The annual report of the Newcastle and Distric) Electric 
Lighting Company, Limited, has just been issued. It states that 
1,008,622 units of electrical energy have been supplied, as against 
778,828 units in 1898. The gross earnings amount to £8,811 ; and 
after paying interest, placing £1,000 to reserve, and providing for 
depreciation, the directors recommend a dividend of 5 per cent. 
for the half-year, making, with the interim dividend, 8} per cent. 
for the year. The retiring directors are Mr. J. D. Milburn and 
the Hon. C. A. Parsons, and they and the auditors, Mesers. 
Strachan and Co., offer themselves for re-election.—Newcasile 
Daily Chronicle. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


Directors: Alfred Sobier Bolton, Esq,; Sir Frederick J. 
Bramwell, Bart., F. R. S.; Sir Charles Grant, K. C. S. I.; Granville 
R. Ryder, Haq. i R. W. Wallace, Esq., Q.C. 

Report of the directors (with abstract of accounts) to be pre- 
sented at the thirteenth ordinary general meeting to be held at 1, 
Great George-street, Westminster, on Wednesday, Feb. 14, 1900, 
at 4 p. m.: 

During the year the number of houses and shops connected 
with the system has increased from 1,851 on Dec. 31, 1898, to2 110 


on Dec. 31, 1899, while the number of lamps calculated on the 


usual basis of 8 c.p. has increased from 156,158 to 183,462. The 
directors have atrengthened the renewal account by transferring 
to id £4764 9s. 10d, making the total amount placed to that 
acoount £30,379. 198 7d. After providing for the above amount, 
and paying the dividende on the 6 per cent. first preference 
shares to June 30, 1800, on the 5 per cent. second ference 
shares to Sept. 30, 1899, and an interim dividend at the rate of 
10 per cent. per annum on the ordinary shares for the first half of 
the year, the balance standing to the credit of the net revenue 
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account for the year 1899 is £10,297. 15s. 5d. Of the above sum 
£1,450 has been appropriated to the payment of the first preference 
dividend to the end of the year, and £404 has to be set aside to 
meet the portion of the dividend on the second preference shares 
accrued to the same date, leaving £8,443, 153. 5d., out of which ib 
is proposed to pay a further dividend on tbe ordinary shares of 
6 per cent. for the past half-year, making, with the interim 
dividend paid on Aug. 3, 11 per cent. for the year. This will 
leave a balance of £4 093. 158. 5d. to be carried forward. The 
directors are glad to be able to state that a Bill in Parliament, 
which was approved by the sbareholders at the commencement 
of last year, for the purpose of obtaining powers to erect 
a new generating station ab Wood-lane in conjunction with 
the Notting Hill Electric Lighting Company, Limited, has 
into law, having received the Royal assent on 
uly 13 last. The directors believe that the powers thus 
secured will afford substantial advantages to both the companies 
intereated. No time has been lost in proceeding with the neces- 
sary tore for carrying the scheme into effect. The land hes been 
acquired, and contracts for the erection and equipment of the new 
works have been placed. The directors hope that before next 
winter the new station will afford an effective addition to the Com- 
panya sources of supply. The cosb of the new station will be 
rne by this Company and the Notting Hill Company in pro- 
portion to the extent to which each company shall participate in 
the output of the new works. This Company will therefore have 
to make provision for ite pioportioù of the capital expenditure 
required. Io accordance with the articles of association, Mr. 
R. W. Wallace, Q.C., and Sir Charles Grant, K. C. S. L, retire from 
the directorsbip, and, being eligible, offer themselves for re-elec- 
tion. The auditors, Messrs. Lovelock, H. W. S. Whiffen, and 
Dickinson, offer themselves for re-election. 


REVENUE Account, YEAR ENDING Derc. 31, 1899. 


Dr. Generation of Electricity. £ sd. 
Coal or other fuel . ã £6,558 7 7 
Oil, waste, water, and engine-room 
store o 906 13 5 
Proportion of salaries of engineers, 
superintendents, and officers ...... 839 14 8 
Wages and gratuities ab generating 
Niese... 400 2,279 16 2 
Repairs, renewals, and maintenance, 
less received for pland and old 
material sold: buildings, £495. 
Oe. 4d. ; engines, boilers, and 
dynamos, £2,415. 9s. 4d.; other 
machinery, instruments, and tools, 
£169. 16s. 5d. ; accumulators and 
accessories, £2776. 126. 7d. ; 
switchboards, £388. 17s. 5d.......... 6,245 16 1 
— — 16,830 7 11 
Distribution of Electricity. 
Proportion of salaries of superinten- 
dente and offioers e 174 0 0 
Wages and gratuities to linesmen, 
fitters, labourers . ..... ..cceccescosees 393 16 6 
Repairs, maintenance, and renewals 
of maine of all classes, including 
materials and laying the same ...... 1,981 18 10 
Repairs, maintenance, and renewals 
of meters .......cccecsceveeeees ai en's — 529 4 1 
Sundry expenses 33 ve; 12 6 1 
— 3,091 5 6 
Rents, Rates, and Taxes. 
Rente payable .............ssmeee MEETA . 273 7 5 
Rates and taxes =- 3,822 15 8 
—— 4086 3 1 
Management Expenses. 
Directors’ remuneration ........ e 1,000 0 0 
Salaries of managing engineer, secre- 
tary, accountants, clerks, messen- 
„ E E E 2,102 17 6 
Stationery and printing AEE E — 280 2 3 
General establishment charges — 332 14 4 
Auditors of Company 63 0 0 
Auditor appointed under the pro- 
visions of the order. . . 60 0 0 
— — 3,838 14 1 
Law expenses . 2 2 . . 5878 5 343 6 6 
Depreciation. 
Depreciation in respect of leasebold 
„ sascsdccescavesveces: sasvieuees . 290 0 0 
Renewal and maintenance of build- 
ings, plant, mains, etc., £13,521. 
8s. 10d.; less amount expended 
during the year as above, 
£8,750. i .. 4,764 9 10 
Special Charges. 
Insur andes . — 152 2 11 
Cost of conversion to 200 volts......... 147 9 0 
5,654 1 9 
Total expendit ure 2 33,853 18 10 
Balance carried to ned rovn u . 2. 19,201 7 7 
£53,055 6 5 
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Cr. £ sd. 
Sale of current per meter 5d., 6d. per B. T. U. lees 

rebates and bad debt . 49,893 13 11 
Sale under contracts (units 2, 463, 950) 760 16 11 

50,654 10 10 
Rental of meters and other apparatus on consumers’ 
e £1,595. 182. 2d.; sale and repairs of 
pe etc., £14. 148. 8d... 1,610 12 10 
Leasehold property: rentas receivable, £839. 8s.; 
less repairs, 454. 7s. 9d.; and transfer fees, 
,,,... 8 790 2 9 
£53,055 6 5 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ s. d. 
Capital account - amount received essees oseo 248,435 0 0 
Sandry tradesmen and others, due on construction 

of pland and machinery, fuel, stores, etc., on 

open accounts to Dec. 31, 18999 7.557 5 6 
pee revenue account—balance at credit thereof ... 10,297 15 5 

newal fund account—balance at credit thereof.. 30,379 19 7 
Depreciation fund sccount—works on leasehold 

DEODOICY ii sencenciesssivccscscctenussecedsasaecetideeagess Ses 2 144 12 6 

£298,814 13 0 

Cr. Assets. £ 8. d. 
Capital acoount — amount expended for works ...... 273,813 11 5 
Stores on hand Dec. 31, 1899: coal, £240. 2s. ; 

oils, waste, otc., £229. 6a. 6d. ; general, £1,119. 

BOOS ER 8 5 EEEE 1,597 13 3 
Sundry debtors for current supplies to Dec. 31, 1899 18 362 10 9 
Other debtors.......... V T E REE 347 12 0 
Cash av bankers, in hand, and on deposit .......... 8 4.693 5 7 

£298,814 13 0 


ANGLO-AMERICAN TELEGRAPH. 


The ordinary general meeting of this Company was held on 
Thursday last week. 

Mr. F. A. Bevan, who presided, moved the adoption of the 
report, already noted by us. The traffic receipte had amounted 
to £197,318, an increase over the corresponding balf of last year 
of £6797. The chartering of the steamship ‘‘ Minia” brought 
them in £9 850. There was also an increase of £375 in interest, 
making al ther an increase in receipts of £13,183. On the 
other side, the working expenses were £47,412, an increase of 
£869, which they would agree was not large considering the 
increased traffic receipt. The expenses were now only 374 per 
cent., having been greatly decreased since 1894, when they were 
48 cent, The net increase of receipte was £2,396 for the 
half year. In addition to that they brought forward from last 

ear a sum of £24,701, against £7,120, the amount brought forward 

the corresponding period of the previous year. The result was 
that they had 53,605 to deal with, after setting aside 
£12,000, which they were in the habit of putting to the 
renewal fund. They proposed to divide £152,250, which 
meant, so far as the shareholders were concerned, that the 
preferred shareholders would get their full £6 per cent., the 
ordinary shareholders £3. 13s. 6d. cent., and the deferred 
shareholders £1. 78. per cent. The renewal fund had increased 
to £820 000, of which £730,000 was invested in securities. A con- 
siderable portion of the dividend paid to the deferred shareholders 
represented the earnings of the Minia.” With regard to the 
laying of the new German cable to America. vid the Azores, he 
said that their agreement with the German Government expired 
at the end of the year, but as the German company did not so far 
seem to have matured their arrangements, they were still carry- 
ing their messages. The new cable would be laid before the end 
of the year, and although it would probably divert a large portion 
of the German messages, the Company hoped to ged some of the 
German m from this side, and a great deal of the German 
traffic from the other side. The German company had been 
anxious to obtain an alternative route, and had entered into an 
arrangement with the Commercial Cable Company. One of the 
objects aimed at by these two companies required the sanction of 
the British Government. Representations having been made to 
the Government that British intereste would thereby be interfered 
with, sanction was refused. 

The motion was seconded by Sir G. Fitsgerald, and adopted. 


ST. JAMES’S AND PALL MALL ELECTRIC LIGHT. 


Directors : Eustace J. A. Balfour, . (chairman) ; Walter Leaf, 

. (vice-chairman) ; Sir Juhn H. Morris, K. C. S. I.; Bennett 

Fitch, Esq., M. I. C. E.; Marlborough R. Pryor, Esq. General 

manager and secretary: Frederick J. Walker. Chief engineer: 
Sydney T. Dobson, M. I. C. E. 

Report of the directors (with abstract of accounts) for the year 
ending Dec. 31, 1899, to be presented to the ordinary general 
meeting of the shareholders to be beld at the offices of the Com- 

ny, Carnaby- street Central Station, Golden-equare, W., on 

eeday, Feb. 13, at 12.30 p. m.: 

The Carnaby-street and Mason's- yard stations have been work - 
ing satisfactorily throughout the year, and bave proved fully 

equate to meet the largely-increased demand for current. The 
Bill mentioned in the report for 1898, authorising the Company to 
acquire by compulsory purehase certain property adjacent to the 
Carnaby-street station, hag received the Royal assent; the pro- 


perty has been acquired, and the extension of the station is in 

rogrees. The Bill promoted by this Company in conjunction with 
the Westminster Electric Supply Corporation, Limited, under the 
title of the Central Electric Supply Company, Limited, autho- 
rising the establishment of a station on certain property to be 
acquired in the parish of St. Marylebone, has also received the 
Royal assent, and steps are being taken to give effect to its pro- 
visions. The 100 founders’ shares of £1 aah which formed part 
of the original capital of the Company, have been cancelled, and 
their nominal value has been carried to capital reserve account. 
Eight thousand and twenty ordinary shares, the balance of the 
new capital created in February, 1898, and January, 1899, were 
offered to the shareholders, pro rata, in October last at a price of 
£12. 10s. share, and have all been issued. The premium on 
calls payable up to Dec. 31, 1899, amounting (less expenses) to 
£36,923. Os. 11d., has been carried to capital reserve fund. On 
the other band, the premium of 5 per cent. paid on the redemption 
of the debenture stock, amoung to £2,500, has been charged to 
this account, The net earnings of the Company for the year 1899 
were £31,834. 9s. 10d , which, after payment of interim dividends 
of 7 per cent. on preference shares and 10 per cent. on ordi- 
nary shares, left an amount now to be dealt with of £20,428, 8e. 1Id. 
The directors pro to divide this amount as follows: (a) by 
payment of a dividend ab the rate of 7 per cend. per annum on the 
preference shares for the second half of the year, £3,500; (b) b 
payment of a dividend on the ordinary shares for the second half. 
year of 7s. 6d. per share, and a bonus of 2s. per share, making, 
with the interim dividend paid on Aug. 1 last, a total distributien 
of 144 per cent. for the year, £15,190. 10s.; (c) amount to be carried 
forward, £1,737. 18a. 1ld.—total, £20,428. 86. 11d. The chairman, 
Mr. Eustace J. A. Balfour, and Sir John H. Morris, K. C. S. I., are 
the directors who retire by rotation under Clause 79 of the articles 
of association, and, balog ee offer themselves for re-election. 
The auditors, Messrs. Deloitte, Dever, Griffiths, and Co., also 
retire, and, being eligible, offer themselves for re-election. 


REVENUE Account, YEAR ENDING DEO. 31, 1899. 


Dr. Generation and Distribution of Electricity. £ 8. d. 
Coal, including dues, carriage, etc. £9,545 2 10 
Oil, waste, water, engine-room stores 1,151 13 6 
Salaries of engineers and officers ... 1,982 16 0 
Wages at generating and distri- 
buting stations.. . . 4,146 8 2 
Repairs and maintenance: build - 
ings (including alterations), £771. 
lls. 10d.; engines and boilers, 
£1,426. 38. 7d.; dynamos, £64. 
48. Id.; other machinery, instru- 
ments, and tools, £717. 2s. Ad.; 
accumulators, £81. 6s. 4d.; lampe 
(at stations), £78. 88. 3d............. 3,168 16 5 
Attending and repairing lamps 393 17 8 
Repairs and maintenance of mains. 2,951 1 11 
Miscellancous expenses 2 142 8 10 
— — 23,482 5 4 
Reonts, Rates, and Taxes, 
Rents payable . . . . 198 9 0 
Rates and taxes . .. 2,829 1 4 
— 3,02710 4 
Management Expenses. 
Directors’ remuneration ............... 2,500 0 0 
Salaries of manager and secretary, 
engineer, clerks, canvasser, etc. 4,079 19 5 
Stationery, printing, and advertising 217 12 9 
General establishment charges 362 19 8 
Auditors of Comp ang q 78 15 0 
7,239 6 10 
Law expenses 5 dives 161 19 11 
Insurance e e 670 19 0 
Fees for testing meters 7 19 10 
Board of Trade audi . 65 0 0 
743 18 10 
Depreciation. 
Depréclation on buildings ............ 529 19 8 
Depreciation on plant, machinery, 
GC E e 2. 11,721 2 4 
— — 12,251 2 0 
46,906 3 3 
Net loss on sales of old materials, stores, eto 73 7 8 
Balance carried to neb revenue account 31,347 1 11 
£78,326 12 5 
Cr. E sd. 
Sale of current, after deducting provision for bad 
and doubtful debts (at 6d. per unit lees rebates), 73,382 12 5 
Ditto under contra o . e 515 12 10 
Public lighting... . „ 1 1.827 10 0 
76,726 15 3 
Rental of meters on consumers’ premises ......... . 2016 1 8 
Renta receiv able E 248 3 8 
Transfer fen sanceite ssessooseos e 49 5 0 
Discounts on purchases . e 101 9 7 
Sale of old materials. stores, eto . ee 42 19 2 
Sundry fees, shareholders’ liste, sold, eto 14 9 6 
Sale of steam ee e 128 8 7 
£78,326 12 § 
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GENERAL BALANCE-SHEBST. . £ s d. 
Capital acconnb—amounb received . 283,935 0 0 
Capital reserve fund.. .............. F 49,523 0 11 
Lloyds’ Bank, Limited, temporary loan - 20,000 0 0 
Shareholders for call due Jan. 1, 1900, paid in 

DO VONOO EE E E E E 8 8,150 0 0 
Sundry tradesmen and others, due on construction 

of plant and machinery, fuel, stores, eto 7,747 0 6 
Sundry creditors on open aocounte . . 4,382 6 8 
Un ed dividenddd . . . 45 10 2 
Balance at credit of net revenue account, £31,923. 

88. 11d. ; less interim dividends paid on prefer- 

ence and ordinary shares, £11,495 ................. 20,428 811 

£394,211 7 2 

Cr. £ ad. 

Capital account—amount expended for works, less 

Opreciation to dat . 317,282 19 11 
Central Electric Supply Company, Limited— 
- expenditure on freehold site, te. 8 26,946 6 5 
Stores on hand: coal, £1,095. 28. 6d.; lampe, £29. 

18s. 11d.; meters and switches, £1,558. 10. 8d.; 

general, including oil, waste, etc., £1,262. 20. 6d. 3,945 14 7 
Sundry debtors for current supplied, £19,445. 

158. 8d.; other debtors, £2,763. 16s. 10d. ......... 22,209 12 6 
Cash at bankers and in hand ........ ...... o ccessscesess 8,826 13 9 
Investmente on account of capital reserve fund, | 

cost of Canada 3 per cent., Cape 34 per cent., 

and India 3 per cont. stockckn . 15,000 0 0 

£304,211 7 2 
STATEMENT or ELECTRICITY GENERATED, SOLD, ETC. 
Board of Trade units generated ...............ccccssceeseeene 4,686, 192 
Private supply 4,063,274 
Quantity atilised{ Public lighting. 137,530 4,269,902 
Used on works 68,798 
Quantity expended in distribution... . 416 290 
Number of lamps on circuit ....... VCC 164,750 


CITY AND SOUTH LONDON RAILWAY. 


The ordinary general meeting of the City and South London 
Railway Company was held on Feb. 5 at Winchester House. 

Mr. C. G. Mott, who presided, moved the adoption of the report 
(published in our last issue), and referred to the increase of capital 
required for the extension of the line from „ to 
Islington in the north and to London Bridge in the south, and 
from Stockwell to Clapham. The Moorgate-street line would 
probably be opened in the next fortnight, and it was hoped that 
the Clapham extension would be ready in three months’ time. 
Some delay had been caused through the difficulties placed in 
their way by the London County Council. 

Mr. E. Tate seconded the motion, which was adopted. 


BRISTOL TRAMWAYS AND CARRIAGE. 


At a meeting of the directors held on the 3let ult. it was 
resolved to recommend a dividend at the rate of 8 per cent. per 
annum for the past half-year. and the reserve funds are increased 
from £80,832 to £90,314. The dividend at the corresponding 
period was 7 per cent. per annum. The number of passengers 
(excluding postal riders) carried during the year on the company’s 
cars and omnibuses was 25,330, 806. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Newiugten.—The Vestry invite tenders for two water-tube 
boilers, etc., for the electric light station. Tenders by 20th inst. 

Birkenhead. — The Corporation invite tenders for the supply 
and laying of feeder and distribution mains. Tenders by March 1. 
Aalington.— The Vestry invite tenders for supply of electrical 
ana engineers’ stores for one year from March 15. Tenders by 
Feb. 22. : he 
~ _ Hammersmith —The Vestry invite tenders for the supply of 
-electrical stores. Tenders by Feb. 14. Particulars in our adver- 
tisement columns. 

Salford.—The Electric Light Committee invite tenders for sup- 
plying and fixing iron and steel work required ab the electricity 
station. Tenders by 12th inst. 

Neweastle-upon-Tyne.—The New Tramways Committee of the 
Corporation invite tenders for copper bonds. Tenders by Feb. 22. 
Details in our advertising columns, 

Rochdale.—The Corporation invite tenders for the supply and 
delivery of electricity meters. Tenders by 28th inst. Full par- 
ticulars in our advertising columns. 

Chingford.—The Walthamstow Urban District Council invite 
tenders for the supply and erection of electric and Dowson gas 
plant ab their isolation hospital. Tenders by Feb. 17. 

Newoastle-upon-Tyze.—The Now Tramways Committee invite 
tenders for 130 car bodies, trucks, and electric equipment. 
Tenders by March 2. Details in our advertising columns. 


Aberdeen.—The Tramways Committee invite tenders for the 
supply of four electrioally- equipped tramcars and other material. 
Tenders by Feb. 28. Details in our advertisement columns. 

Steke-upon-Treat.—The Guardians invite tenders for the pro- 

electric lighting of a portion of the workhouse premises. 
enders by Feb. 15. Full particulars in our advertisement 
columns. 

York.—The Corporation invite tenders for the conversion of the 
wiring ef the Courte of Justice to suit the higher voltage of the 
supply mains. Tenders by Feb. 15. Details in our advertisement 
columns, 

York.—The Corporation invite tenders for the conversion of the 
wiring of the public library to suit the higher voltage of the supply 
mains, Tenders by Feb. 15. Details in our advertisement 
columns, 

Beotle.—The Corporation invite tenders for the supply and 
laying, within the berough, of certain underground electric 
cables. Tenders by Feb. 17. Details in our advertisement 
columns. 

Bath.—The Cor tion invite tenders for the supply, etc., 
cables (high and low tension), arc lampe, poste, and accessories, 
transformers, sub-station switchboards, and main works switch- 
boards. Tenders by Feb. 12. 


Susderland.—The Corporation invite tenders for the supply of 
steam, exhaust, feed, and other pipes, anc two steam-driven 
induced-draught fans and . Tenders by March 2 
Details in our advertising columns. 


Kingsten-apos-Null.—The Corporation invite tenders for the 
supply of 35 double motor equipments and 10 car bodies (double- 
decked, to seat about 51 passengers). Tenders by Feb. 19. 
Details in our advertising columns. 

Hastings. — The Corporation invite tenders for the supply and 
delivery of 12 20-kw. alternating-current transformers and high 
and low tension sub-station switch gear. Tenders by Feb. 12. 
Details in our advertisement columns. 

Great Yarmouth —The Corporation invite tenders for the 
supply and erection of two water-tube boilers (Section A); three 
200-k w. continuous-carrent steam dynamos (B) Tenders by 
Feb. 15. Full particulars in our advertisement columns. 

Glasgow.—The Corporation invite offers for the supply of 
200. 300 motorcar trucks; 200-300 motors and equipmente ; the 
supply, delivery, and erection complete of the overhead trolley. 
Tenders by Feb. 17. Details in our advertisement columns. 

Sydney.—Tenders are invited by the Public Works Department 
for the erection of electricity works, engines, dynamos, cables, 
and telephone apparatus. Tenders are to be addressed to the 
Chief Engineer, Road, Bridges, and Sewerage Branch, by 
March 20. 

Hull.—The Corporation invite tenders for the supply of 35 
double motor equipments and 10 car bodies (double-decked, to 
seat about 51 re). Specifications, etc. (£1), may be 
obtained of Mr. A. E. White, city engineer, Town Hall, Hull. 
Tenders by Feb. 19. 


Keighley.—The Corporation invite tenders for the supply and 
erection of two Lancashire boilers, with mechanical stokers, 
economisers, fced pumpe, etc.; and 120-kw. and 200-kw. high- 
speed direct coupled steam dynamos for continuous current, 
Tenders by Feb. 13. Full particulars in our advertisement 
columns. 

Keighley.—The Corporation invite tenders for the supply and 
erection of switchboard and balancer, 10-ton overhead travelling 
crane, storage 1 maine, conduits, arc lampe and posts, 
ejector condensers, exhaust pipes and tanke, and main, steam, and 
feed - water pipes. Tenders by March 1. Details in our ad ver- 
tising columns. 

Salford. The Corporation invite tenders for the supply and 
delivery and erection of electrically-driven mechanical stokers, 
economisers and fittings, jet condensers and pumps, with steam, 
exhaust, and water pipes, electrically-driven feed pumps and feed 
pipes, and travelling crane. Tenders by 28th inst. Details in our 
advertisement columns. 

Sunderland.—The Corporation invite tenders for the supply of 
tramways switchboard. Specifications and forms of tender can 
be obtained of Mr. J. F. C. Snell, borough electrical engineer, ab 
his office, Dunning-street, Sunderland, on payment of two guineas. 
Tenders to Mr. Fras. M. Bowey, town clerk, by 12 noon on 26th 
inst. Details in advertisement columns, 

Middleton (Lanes.).—The Corporation invite tenders for the 
building of electricity works, in accordance with plans and speci- 
fications prepared by Messrs. Lacey, Clirehugh, and Sillar, 
electrical engineers to the Corporation, 2, Queen Anne’s-gate, 
Westminster, and 78, King-street, Manchester. Plans, etc., may 
be obtained from Mr. Frederick Entwistle, town clerk, Town 
Hall, Middleton. Tenders by Feb. 14. 

Horsham.—The Urban District Council invite tenders for the 
supply and erection of water-tube boilers, with fittings, 
economiser, feed pumps, &c., pipework, etc., in engine and boiler 
house, two steam dynamos (vertical enclosed high-speed engines), 
and motor boosters, storage batteries, main switchboard and con- 
nections, six-ton overh engine-room travelling crane, under- 
ground mains, conduits, and roadwork for private and public 
lighting, arc lamps (enclosed type) and poste, station lighting. 
Tenders by March 1. Full particulars in our advertising columns, 


Melbourne (Victoria).—The Corporation invite tenders for the 


supply and delivery of the necessary plant, and the superin- 
tendence of ite erection, and of the carrying out of the work in 
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connection with the electric lighting of the city, to specifications as 
follows: (1) sey (dry-back or water-tube type, with superheaters) 
and eoonom (2) steam-engines, dynamos, equaliser booster, 
and 5 (3) feeders, mains, and aro light leade, with ai 
bitumen or insulatin material; (4) accumulators. 
tions, etc., can be obtained from the Agent-General for ictoria, 
16, Victoria- -street, Westminster, London, S.W., on and after the 
98th inetant, on ao piymen of £1. ls. for each epecification, to be 
returned on pt by the Corporation of a bona fide tender. 
The specifications and crore me may be seen ab (but not obtained 
from) the office of Dr. Alex. B. W. Kennedy, 17, Victoria-street, 
Westminster, London, S. W. Tenders by March 1. Fall par- 
ticulars appear in our advertising columns. 


RESULTS OF TENDERS. 


— The Electricity Committee recommend the 

N Se the tender of Messrs. Ferranti, Limited, for two 
h.p. generating sets. 

Lancaster.—-The Council have accepted the tender of Messrs. 

Meldrum Bros. for the construction of a refuse destructor, amount- 
ing to a little over £5,000. 


St. Helens.—The Electric Supply and Tramways Committee 
have accepted tenders for a 500-h.p. engine and dynamo and a 
1, 000-h.p. condensing plant. 

Hull.— The Corporation have accopted the tender of the Electric 
Railway and Tramway Carriage Works Company, Limited, for 
converting five tramway trailers into motorcars at £300 each. 

Wigan.—The Electric Light and Tramway Committee have 
accepted the tender of Mr. W. H. Baker, Wigan, for 500 boxes, 
and that of Mesers. Baboock and Wilcox for mechanical stokers. 

St. Annes-en - the- Sea. — The Urban District Council have 
accepted the following tenders: British Insulated Wire Company, 
Prescot, mains; Crompton and Co., Chelmsford, street arc 


lighting. 

Sou — The Town Council have rho the STE 
tenders for lighting the tramway npo at seiner ae sb 2 
F. Shalders, . 38. 5d. ; Macartney, M . £225. 1 
(accepted ). 

Bradford.—The Tramwa ee have recommended the 

acceptance of the tender of rtney, McElroy, and Co., Limited, 
for t the complete electrical overhead equipment of the Lister Hille, 
212004 12 Whetley Hill, and Thornton tramway sections for 
5e. 2d. 

Shorediteh.—The Vestry have received the following tenders : 

W. T. Hooley: s Telegraph Works Company, Limited 


feed ⁵ E £899 6 1 
W. T. Glover and Co., Limite. . 922 19 0 
British Insulated Wire Company, Limited 924 6 7 


Harrogate.—The Town Council have accepted the following 
tenders for the extension to the electric lighting station : masons’ 
work, C. Myere and Sons, Leeds, £1,535; ironwork, executors of 
O. Atkinson, £573 ; joiners’ wok G. H. Carrick, £149; elaters’ 
work, Thomas Rayner, £34. 12s.; painters’ work, G. A. Terry, 
£17. 17s. 

Huli.— The Council have received the following tenders for a 
new dynamo of 2,000 volte: Earle's Shipbuilding Company, 
Limited, £3 725 (accepted) ; ; Thomas Parker, Limited, Wolver- 
hampton, £5,035 ; Electric Construction Company, Limited, 
Wolverhampton, "£5,275 ; and Crompton and Co., Limited, 
Chelmeford, £6,313. 

Barking. — The following tenders have been received by the 
Council for boilers, engines, cars, switchboard equipment, etc., 
for the Barking and Beoton light railways: (Section A) water- 
tube boilers with fittings, 5 feed pump, etc., Messrs. 
Babcock and Wiloox, £1, he (B) p ipe work, etc., in engine and 
boiler house, Messrs. Babooc k and Wilcox, £506 ; (C) two 100-kw. 
steam dynamos (vertical enclosed high-speed engines), Thames 
Ironworks N (Allen), 3 170 main switchboard and 
connections, Gen Electric Company, Limited, £506. 10s. The 
Council have deferred the consideration of the tenders for Sections 
E, F, and G of the plant until the tenders for the opening bridge 
and embankments are under consideration. 


che Wells.—The Council have received the following 
tenders : 
400-kw. steam alternator. 


Electric Conetruction Company (E.C.C. and Willans) ...... £4 615 
Ferranti (Ferranti and Willans ) . 677 
Ferranti (Ferranti and Ferranti)))))ꝛꝛ . vee 4, 820 
F. Suter 9 ERPE E EN PETE A TE 4,827 
General Electric mpany (Oerlikon and Willans).......... ~ 4834 
Crompton and Co. (Crom nae and Willane )))) . 4,896 
Brush Company (Ra worth and Brusõʒ⸗ꝛꝛ . 5,310 
Parsons (tarbo. Ae, sessosseeo oorsee om sosseesoe 4,375 
Condensing plant. 
ee, . 4, 505 
W. H. Allen and Co. (if with centrifugal pump) . „855 
Wheeler Condensing Čo , TA AT 4.471 
Klein Engineering Company .. .. 4.621 
Worthington and Co P)l HBP P . . . . 4,975 
Worthington and Co. (their own pump; ʒ 4,647 
Worthington and Co. (on the baths s woe N EE 4 167 
Two Lancashire boilers. 

Tinkers, Limite . . 8 3, 060 

r eee eee 0 
Y atos and Thoni . veo eg aes 3,296 


Musgrave and Bons 2.2. %% 9 % %%% %% %%% soosse 35413 


Wrexham.—The following tenders have been received and 
referred to Mr. Trentham for report for alterations to buildings 
for electricity supply works purposes: James Hughes, Wrexham, 
£1,344. 186.; Davies Bros., Wrexham, £1,112; Hughes and 
Stirling, Liverpool, £1,055 (recommended for vg per 
Destructor: James Baker and Sons, Manchester; the 
Destructor Company, Limited, Leeds and London; Meldrum 
Bros., Manchester; Heenan and Froude, Manchester; Hughes 
and Stirling, Liverpool; Manlove, Alliott, and Co., Limited, 
Nottingham ; William Harris and Son, Shrewsbury (prices ranging 
from £1,941 to £1,250). 

a der pgs Seheo!l.—The contract for the whole work has been 
8 with Meesrs. Rea vell and Co., of aire for £2,994. 

his price includes Crompton 0 Baboock 


boiler, Western Electric cables, and en accumu bors. The 
following tenders were received : 

Section 1.—Boiler, two 27-kw. steam dynamos, condenser, and 

ipework, etc. 
Reavell and Co. PRETE C .- £2,318 10 0 
Rooper and Robins 4!%ã 434 0 
Johnson and Phillipe ......... C 2,740 0 0 
Ernest Scott and Mountain 2.767 0 0 
Crompton an VVV 3 2,837 0 0 
G. Wailes ..... I A EEE EEE E say okie 2 922 17 6 
Allen, Son, and CO. ee e eee 2,982 0 
Clack and Aiton ~. sissisisrscese visrresrei poehssisssesrásióe 2,991 0 0 
Brush Electrical Engineering Company, Limited 3,067 10 0 
, . eonek a asiain 3,101 16 0 
Foote and ““ 8 3102 0 0 
Foote and Milne (alternativessdsßs z 2870 0 0 
C. A. Parsons eee Dea 5 canis E 3,159 0 0 
T. Meteslte , ies issrrarscesis PEE ss . 3, 0 0 
N Construction Company e n 3,341 9 0 
Section 2.—Acoumulators. 
W. J. Fryer and Co., Limited (P. and G. celle)“ 415 0 0 
W. J. Fryer and Co., Limited (extra for Chloride). 66 0 0 
Pritchetts and Golſlſ³uuwuuuamadg;-ͥaw P- P P P so oes 422 0 0 
Hart Accumulator Company, Limited ................. 425 0 0 
Chloride Electrical Syndicate, Limited .......... ... . 483 0 0 
W. G. Horne and Coo. e N 530 18 0 
Tudor Accumulator Compann ggg. . 546 0 0 
Christy: r 2c weseadesoscnosanaindeat ens Sales 549 6 0 
Electrical Power Storage Company n 8 551 17 6 
Foote and Milnnnnnn e osossesseo s... 580 0 0 
Rooper and Robins ..... i T . 584 0 0 
Ashmore, Benson, Pease and Co. ........... E e...” 587 0 0 
Gudgeon and o;rör E hates 760 0 0 
Cassells and Co. . soseo oe verre 789 0 0 
Section 3.—Cables. - 
Fryer and Co, Limited“ . . . 354 18 11 
British Insulated Wire Company, Limited . 468 17 0 
Foote and Milnneaeieéö ꝓꝛ . see 48210 0 
Christy r.; „ . 600 7 8 
Western Elevtrio Compaaaxʒ⁊ .. 690 0 0 
Gudgeon and (uññuuDbb . sesso . 782 3 9 
Johnson and Phillipe ......... Swen deWilesan PETI E 790 0 0 
Glover and Co., LimiteduU . . 8145 0 5 
Section 4.—Switchboard. 

Gudgoon aud bc i w . Rech 98 15 0 
Fryer and Co., Limited“... q . , 110 0 0 
Middleton and Co P U UUU 4 . . re 126 0 0 
General Electric Companngggg . 2 «„ 126 0 0 
Electric Transmission Company E E E ent 130 0 0 
Rooper and Robins ..e “ee: 135 0 0 
COhriaty . „ 158 0 0 
Scott, Anderson, and Co 2 . 16:0 0 0 
Foote and Milnnnn tt . . 175 0 0 
ee and 8 Lime 002 — 181 0 0 
R. D. Cassells and Co. . 197 8 0 
Edison and Swan, Limited ceccsossccesvesces 250 0 0 
Electric Construction Compagg . es 250 0 0 


* Accepted as sub. contractors to Reavell and Oo., Limited; 


BUSINESS NOTES. 


TRACTION. 
Wardle.—The District Council have adopted a tion Sica 
the Roehdale Tramways Bill. ii 
Hathern.—The Parish Council have agreed to the Loughborough 
and district light railway proposal. 
Little Hulton.—The District Council have finally coneented to 
the South Lancashire Tramways Bill. 
Bramhall.—The Parish Council intend to petition against the 
Stockport Corporation Tramways Bill. 
Leeds.—A double tramway line along Cardigan-road has been 
suggested to the Tramways Committee. 
Lancashire. —The County Council have resolved to oppose the 
Southport Extension and Tramways Bill. 
Nowton-in-Makerfieid. — The Urban District Council have con- 
sented to the South Lancashire Tramway Bill. 
Lytham.—An agreement is still peuding between the Council 
and the Blackpool, St. Annes, and Lytham Trem Company. 
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Wigan.—A committee is about to visit various towne to inspect 
bogiee prior to recommending the type of car to be adopted. 

Ktdderminsater.—The electric tramway company are pressing 
forward the proposal to construct a tramway from Kidderminster 
to Bewdley. 

Deal.—A meeting has been arranged between the Deal and 
Walmer committees in order to discuss the proposed Cinque Ports 
light railway. 

Mussciburgh.—The Town Council have sealed their agreement 
with the promoters of the electric tramway between Musselburgh 
and Portobello. 

Bromiley.—On Thursday last week, a meeting of ratepayers 
decided to oppose the South-Eastern Metropolitan Tramways 
Company’s Bill. 

Woelstanton.— The Rural District Council have decided to 
strongly urge the tramways company to commence running their 
ears to Goldenbill. 

Buraley.—The minutes of the Tramway Committee, which 
provided for the proceeding with the Tramway Bill in Parliament, 
were confirmed on Wedneeday. | 

Abevdeen.— The Corporation Tramways Committee have 
appointed a sub-committee to promote the new Tramways Bill in 
Parliament and prepare evidence. 

Pwilkel.—The correspondence relating to the proposed light 
railway along the existing roads from Pwilbeli to Nevin has been 
referred to the surveyor for report. 

South Lancashire Tramways.—The Bill for the carrying oub of 
a large electric tramway scheme to connect St. Helens and Bolton 
has passed the examiners of private Bille. 

West Hartlopeol —The Town Council have decided to oppose 
the Bill of the County of Durham Electric Power Supply Com- 
pany as regards the provisions affecting the Hartlepools. 

Southampten.— The widening of the quay required by the 
tramways proposal is to be carried out at the joint expense (about 
25,000) of the Corporation and of the Harbour Commissioners, 

Hove.—A meeting of owners and ratepayers of the boroagh has 
expressed ite consent to the resolution recently passed by the 
Town Council to oppose the Brighton Corporation Tramways Bill. 

Bradferd.—-The Corporation are negotiating for the purchase of 
unexpired leases of 25 miles of tramways vow held by two local 
companies. The Corporation already own six miles of electric 
tramways. 

Beckenham.—The tramway extension scheme will nob be pro- 
ceeded with so far as it affects Beckenham, because the London 
County Council ard the Lewisham Board of Works have refused 
their sanction. 

Airdrie.—The Town Council have approved of the Bill to incor- 
porate the Airdrie and Coatbridge Tramways Company, and to 
empower that company to make and maintain tramways, and for 
other purposes, E 

Cleator Moor.—The proposal to apply for a provisional order to 
make an electric tramway between Cleator Moor, Whitehaven, and 
Workington has been referred to the Works Committee by the 
Urban District Council. pane 

Wallasey.—The Local Government Board have refused to sanc- 
tion the loan of £18,500 for the. purpose of electric traction until 
the result of the appeal of the Wallasey Tramways Company at 
the House of Lords is known. 

Cernwall.—The County Council have consented to the applica- 
tion of the Urban Electric Supply Company to the Board of Trade 
for a provisional order to authorise them to construct a tramway 
between Camborne and Redruth. 

Grimeby.—-The Town Council have decided to oppose the 
Grimsby Street Tramwaye Bill in Parliament this session, the 
cosb to be defrayed from corporate funds. A public moeting of 
ratepayers has endorsed the Council’s action. 

ham.—The Parish Council have passed a resolution 
approving of the scheme of the English Industrials Company to 
lay an electric tramway on the overhead wire em between 
Cleator Moor and Distington by Hensingham and Whitehaven. 

Nuneaton.—The Light Railway Commissioners have approved 
of an application for an order to authorise a light railway running 
from the stations of the London and North-Western and the 
Midland Railway Companies through the town of Nuneaton to the 
parish of Aneley. 

Folkestono.—The borough surveyor has prepared plans showing 
the routes of the tramways as suggested by the committee, The 
coat is roughly estimated at £40,000 for construction alone. After 
further discussion the report was referred back for a proper 
estimate to be produced. 

Wednesbury.—A report of the Board of Trade on the electri- 
oally· equipped portion of the South Staffordshire tramways has 
been received by the General Purposes Committee. and is of a 
satisfactory nature. The use of electrical traction is renewed for 
a furtber period of four years. 

Cork.—Ab an adjourned quarterly meeting of the County 
Council last week the application of the Cork Electric Tramways 
and Lighting Company for the consent of the County Council to 
the proposed extension of their tramways from Ballintemple to 
Blackrock was again discussed. 

Stirling.— At a recent special meeting of the Police Commission, 
held te consider the Stirling and Bridge of Allan tramways, 
id was remitted back to a committee to ascertain whether the 
tramway company would consent to an extension of the Com- 
mission s righ¢ of pre-emption till February, 1902, 


Greeneck.—The Police Board Law and Finance Committee en 
Monday appointed a sub-committee to consider the offers now 
submitted, with power to confor with the offerers, if so advised, 
and to take such advice as they may think fit and to report. 


Letoester.—The County Council have decided in connection 
with the proposed conatruction of a light electric railway or tram- 
way in Loughborough, and to Hathern, Quorndon, and Mount- 
sorrel, that the project should be unopposed as regards Lough- 
borough, and to oppose the parts referring to the rural districts. 


Baker street and Waterloo Railway Ce.—A 8 l eral 
meeting of the proprietors in this Company will be held ab 
4.15 o’clock on the 15th inst. at 43, Lothbury, E.C., for the 
purpose of considering and, if thought fit, of approving the Bill 
to confer further powers upon the Baker-etreet and Waterloo 
Railway Company. 

Barnaley.— The Town Council on Tuesday approved an agree- 
ment with the Britieh Electric Traction Company, and decided to 
withdraw their application for powers to construct and work 
electric tramways. The company agree to construct tramways 
within three years, and after 12 months’ working the Corporation 
are to have the option of purchasing the lines. 


Salford.—The Town Council on Wedneeday decided that the 
Electric Light Committee fix and maintain all plant up to the 
point of contact of the trolley wheel and overhead wires required 
to work the tramways, and charge the capital cost and maintenance 
thereof to the Tramways Committee, and charge for electric 
current separate from any cost or maintenance or other expenses 
whatever. A petition in opposition to the Lancashire Electric 
Power Bill, 1900, was sealed. 

Leughbeorough.—The Town Council have adopted a lengthy 
report on the local light railways scheme submitted by the Parlia- 
mentary Committee. The committee recommended the Council 
to make some contribution towards any street widening which 
they coneidered to be a public improvement, and advised that 
the scheme should be sup . The Council have authorised 
the committee to take suc sips and to incur such expense in 
regard to the application ag in their opinion shonld be necessary 
or advisable. 

Lives pool Overhead Railway Co.—<A special general meeting of 
this Company is announced for the 14th inst., at which the follow- 
ing resolution will be submitted—viz.: ‘‘ That £50,000, being the 
whole of the share capital authorised to be created by the Liver- 
pool Overhead Railway Act, 1899, be and the same is hereby 
created in 5,000 ordinary shares of £10 each, and that the direetors 
be and they are hereby authorised to issue the same in such 
amounts and manner, at such times, and on such terms, as they 
may think fit. 

. Blackburn.—The Yorkshire Post says that ab an early date the 
Lancashire and Yorksbire Railway Company will be n 
with respect to a proposal for the construction of a light railwa 
from Greetland to Barkisland. The Diatrict Councils of Greetland, 
Stainland, Barkisland, Soyland, and Upper Greetland are appoint 
ing a deputation to wait upon the railway company. Should such 
a line be constructed, it is anticipated that it would do much to 
develop the Blackburn Valley, a beautiful country district much 
frequented by naturalista. 


Trawden.—In reference to the proposed clause conferring 

wers on the Colne Corporation to generate the electricity, the 

rawden Council have asked the Light Railway Commissioners to 
allow the Colne Corporation to have that power, but only to be 
exercised with the consent of the Trawden Council. If the Com- 
missioners could not consent to such an arrangement, they asked 
for a clause within their area giving them the same powers as was 
now asked for by thé Corporation of Colne. The Light Railway 
Commiesioners have replied thap the matter would receive 
consideration. 


Peterbereugh.—An enquiry was held on Friday by the Light 
Railway Commissioners in view of an application made by the 
British Electric Traction Company, Limited, for an order autho- 
rieing the establishment of an electric tramway system in Peter- 
borough and immediate districte. The Commissioners said the 
case of the Great Eastern Railway crossing beiog similar to that 
at Doncaster, they could not sanction the company’s line ab 
Peterborough being carried over the Great Eastern Railway 
crossing. They were prepared to sanction the northern scheme 
down to Bridge street. 

Hampton.—With regard to the District Council’e action in 
regard to the tramways, we learn that the Council in committee 
received the representatives of the company last week, and that 
the latter agreed to contribute £500 towards a new footbridge 
across the water of Pantile Bridge, £300 to erect a wall and fence 
from The Cedars down to the Park gate, and 4.200 for setting back 
the wall at Dr. Tyndale’s. They declined to entertain the widening 
of High-etreet, Hampton Hill, or to assent to the proposal for the 
purchase of the tramways’ 21 years bence, unless the same privilege 
was accorded to other neighbouring authorities. 


Londen United Tramways.—In compliance with the Standing 
Orders of Parliament a declaration has been deposited on behalf 
of the London United Tramways Company showing the manner 
in which the £337,000 will be provided for the construction of the 
extensions which are proposed to be constructed under the powers 
contained in their Bill of this session. The declaration is as 
follows: The works proposed to be authorised by the Bill are to 
be made wholly by means of funds of the Company under the 
control of the directors, which funds consist of the uncalled 
capital, or out of money to he raised upon the credit of present 
surplus revenue,” z e „ a 
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Liverpeol.—At the last meeting of the Tramway Committee of 

the Corporation, Mr. Bellamy, the general manager, reported that 
it was propoeed to run the Aintree and Walton cars in conjunction 
with those of the Dingle and Aigbarth routes forming a through 
service between Aintree, Fazakerley, and Aigburth-vale. The 
report was approved, and six ld. stages were fixed. The Town 
Council have approved of the laying of rails in Derby-road and 
Rimrose- road at an estimated cost of £6,500, the relaying of 
existing setta within tramway limite in Rimrose-road, and the 
repairing of Derby-road within the same limits, including such new 
setts as may be required, ab an estimated cost of £8 200; also that 
the work be carried out at such time aa the committee might 
consider desirable, having regard to the time when the Corporation 
of Liverpool would be prepared to run the electric car service on 
the adjoining city lines. Application is to be made for sanction to 
the loan to cover the expenditure. The carriageway of 
Derby-road, outside tramway limita, is to be repaired, new material 
being used where necessary, at an estimated cost of £5,206. 
55 Ne SI committee) save RP 5 reso- 
utions u the town clerk’s report upon ills in the b 
session, 8 other matters deciding that the Mayor and Messrs. 
Aldermen Mellor and Parr be appointed representatives of the 
Council to deal with any matters in connection with the Manchester 
and Liverpool Electric Exprees Railway, and that the matter of 
the South Laneashire tramway scheme be left in the hands of the 
Mayor and Alderman Mellor. The town clerk has been instructed 
to prepare the necessary petitions against the Manchester and 
Liverpool Electric Express Railway and the South Lancashire 
Tramways Bill respectively, and to take all necessary steps to 
obtain the insertion thereof of protective clauses on behalf of this 
borough. The promoters of the South Lancashire Tramways Bill 
have undertaken to construct a tramwayalong Parrin-lane Monton- 
road, Clifton-road, and Welliogton- road, to Eccles Station when 
required by the Corporation. A speeial sub-committee has been 
appointed to negotiate with the Salford Corporation in relation to 
these tramways, and also to consider necessary arrangements in 
view of adapting the present tramways for purposes of electric 
traction. 

Private Bilis.—On Tuesday the Earl ef Morley, chairman of 
committees in the House of Lords, and Mr. J. W Lowther, 
chairman of committees in the House of Commons, met in eon- 
ference with the senior officials to decide in which House the 

private Bilis should originate this session, They afterwards 
received the parliamentary agente in one of the committee-rooms 
of the House of Lorde, and it was announced that the following 
local Bills would be brought in in the Upper House: Barnsley 
Corporation, Dearne Valley Railway, Great Central Railway, 
Morley Corporation, Otley Urban District Council, Burnley 
Corporation, Liverpool Overhead Railway, Manchester Cor 
tion Tramways, Mereey Railway, Salford Corporation, Wirrall 
Railway, and the Withington Urban District Council. Amoa 
those which will originate in the Commons are the Blackpook 
St. Annes, and Lytham Tramways Bill, Lancashire and Yorkshire 
Railway Lancashire Electric Power, London and North-Western 
Railway, Manchester City Railway, Manchester and Liverpool 
Electric Ex press Railway, Oldham Corporation, Rochdale Corpora- 
tion, South Lancashire Tramways, Stockport Corporation Tram- 
ways, and the Widnes and Runcorn Bridge Bill. 

Lancashire.—The Main Roads and Bridges Committee have 
presented to the County Council an exhaustive report upon tram- 
ways and lighb railways, which they conclude with a recommen- 
dation that in case agreements for the protection of the County 
Council cannot be made with the promoters of the different under- 
takings, the Council should 0 for protective clauses against 
the following Bills in Parliament: Southpord Extension and 
Tramways, Preston Corporation Tramways, Lancaster Corporation 
Tramways, Burnley Corporation Tramways, Rochdale Corporation 
Tramways, Withington Urban District Counoil Tramways, South 
Lancashire Tramways, Manchester Corporation Tramways, Knott 
End Railway, Manchester and Liver Electric Express Railway, 
Lancashire Electric Power Bill ; and also take the necessary steps 
to obtain the insertion of clauses for the protection in the follow- 
ing provisional orders: Ashton-under-Lyne Corporation Tramways, 
Whitefield Urban District Council Tramways, Kadcliffe Urban 
District Council Tramways, Garston Tramways Company, Warring- 
ton Corporation Tramways, Kearsley Urban District Counc 
Tramways, Prestwich Urban District Council Tramways ; and that 
the Council should, if necessary, present a petition againeb any 
Bill confirming any such order. 

Bournemouth.—At the last meeting of the Town Council 
notices of objection from (1) the Poole and District Electric Trac- 
tion Company, Limited. (2) the South-Western Railway Company, 
(3) the Bournemouth, Boscombe, and Westbourne Omnibus Com- 
pany, Limited, to the propoeed Corporation tramways were 
referred to the town clerk, who was instructed to lodge answers 
to the objections, and to ask that the local enquiry (if any) may be 
held at as early a date as possible. With regard to the Poole and 
District . Bill the town clerk and borough surveyor were 
instructed to take sll steps neceseary to oppose this Bill. The 
Town Clerk read a letter from the Poole and District Electric 
Traction Company, Limited, suggesting as a basis of arrangement 
between them and the Town Council that the company would be 
prepared to drop such parts of their scheme as lay within the 
borough, the Corporation to provide tramway lines within the 
borough, and lesse them to the company for 21 years, with the 
option of renewal for another seven years; the Corporation tram · 
give notice of the Bill in November, 1901, and hoped to get ib | lines to be joined to those of the company on the Poole-to-County 


in 1902. The lease of the Aston line did nob expire until | Gates system, and the cempany’s lines on the east, so as 
ber, 1903, The motion was carried. l _ >" to provide a service from tohurch to Poole. The company. 


Birkdale.—The District Council have resolved to oppose the 
Southport Extension and Tramway Bill now being promoted by the 
Southport Council. Lay aleo resolved to give notice of their inten. 
tion to purchase so much of the Southport and Birkdale Tramways 
Company's lines as lie within the district of Bi: kdale. The District 
Council have decided to transfer the duties, liabilities, and works 
under the Birkdale electric lighting order to the British Electric 
Traction Company. The work in connection with the laying of 
the tramways and fixing of the posts is proceeding rapidly. The 
committee have appointed Mr. Charles Minns as resident engineer. 


MHarsden.— At the last meeting of the Urban District Council 
the Clerk read correspondence relative to a question between the 
Linthwaite District Council and the Huddersfield Corporation in 
reference to the construction of tramways, which had been 
forwarded to the Mareden Council because they were interested 
in the scheme, inasmuch as they desire an extension of the tram- 
ways from the Linthwaite boundary to Marsden village. A resolu- 
tion was adopted be. hater that Linthwaite had withheld ite 
consent to the promotion of the Huddersfield Tramways Bill, and 
urging Huddersfield Corporation to acquire the co-operation of 
the Linthwaite Council or proceed with the Bill notwithstanding 
the opposition of the Linthwaite Coancil. 


Arbroath.—The promoters of the proposed tramway between 
Dundee and Carnoustie have applied to Parliament for powers to 
construct a double line of tramways between Dundee, Broughty 
Ferry, Monifieth, and Carnoustie, a distance of 12 miles, and to 
acquire land for the purpose. The Dundee and Arbroath District 
Committees formally entered their dissent in order to keep the 
matter open, and a sub-committee was appointed by the Arbroath 
District Committee to act along with the Dundee District Com- 
mittee, Barry Parish Council, and Carnoustie. An agreement has 
now been drawn up which will safeguard the rights and properties 
of all , and the Dundee and Arbroath District Committee 
have therefore agreed to withdraw their dissent from the con- 
struction of the proposed tramway. 


Eoclea.—At a recent conference between representatives of the 
two authorities Salford suggested that the Eccles Corporation 
should obtain powers to enable them to construct the lines pro- 
posed by the South Lancashire Tramways Bill, and lease the same 
to Salford, when Salford would be prepared to take the lease for 
at least 21 years, and to take electrical energy from Eecles. The 
_ Ecoles Council have decided to support the Salford Corporation in 

their action, and to arrange for a continuous passenger service 
between the Corporations’ boundaries at Peel Green, Patrieroft, 
and Manchester. With the view of obtaining pretective clauses 
in the interests of the , the Council will oppose the South 
Lancashire Tramways Bill, Manohester and Liverpool Electric 
Express Railway Bill (whieh will interfere with the Eccles sewage 
farm at Peel Green), and the Lancashire Electrio Power Bill. 


Pembreke.—A settlement has been arrived at in relation to the 
question of the laying by the Dablin United Tramways Compan 
of conduite for their electric wires within the township, whic 
had been the subject of a suit before the Master of the Rolls, who 
had granted an interlocutory injunction ab aa the laying of 
the conduits outside the tramway company’s paved parte of the 
road, The agreement provides that the injanction should be 
made perpetual; that the conduits already so laid should be taken 
up if found to interfere with the works of the Council, the ques- 
tion as to whether they did or not to be submitted to arbitration ; 
and all the coste to be paid by the tramways company. The 
tramway company offer to widen the Ball’s Bridge ata cost of 
£2,500, or to over £3,000 to the Pembroke Commissioners if 
they will do the work and free the tramway company from any 
further trouble about it. 

Hull.—Alderman Larard’s announcement at the Musical Union 
on Saturday that the electric cars on two out of the six main roads 
in Hull are in the first year going to save the ratepayers 3d. in 
the pound was music to the members, says the Hull Daily Mail. 
He said he hoped that when the 5 works were completed the 

le of Hull would show sufficient enterprise and go into fresh 
Bel . He was now anxious to tackle a scheme for running the 
electric tramcars from Hull to Hessle, from Hall to Hedon, and 
from Hull to Cottingham. In view of the financial success of the 
Hessle and Anlaby roads sections, Alderman Larard’s task—the 
conversion of the f and the citizens to his views—does 
not appear to be a cult one. There is still another point in 
connection with the tramways, and the transformation of the city 
now in progress, which seems not far off—the lighting of the main 
roads by means of arc lampe attached to the poles used for the 
electric tram current. 

Birmingham.—At the last meeting of the City Council, Sir 
James Smith, in moving that certain Bills promoted by the Great 
Western Railway Company and the Aston Urban District Council 
be referred to the Public Works Committee, said that it was 
neceseary for the Aston District Council to obtain a Tramway Bill 
in order to carry out what had been already reported to the City 
Council. As the new lines proposed were all within the Aston 
district, the Public Works Committee saw no objection to the 
Bill. The Aston authority had to purchase from the tramway 
company two years before the Corporation lease expired, and 
Birmingham would know what Aston was going to do before the 
Birmingham Bill was framed. As soon as possible the Public 
Works Committee would submit recommendations to the Council, 
but they had still plenty of time for their Bill to give the Corpora- 
tion power to work the tramways in the city. They proposed to 
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would be prepared to pay the Corporation an annual sum 
during the period of the equal to the interest on the 
sinking fund and of costa of the tramways and the costs of the 
Corporation in obtaining their provisional order. The matter was 
referred te the General Purposes Committee. 

Blackburn. — The following reports have been submitted to the 
Council :—Audley tramways: At a meeting of the Electricity and 
Tramways Committee a report was read from the tramways 
manager in reference to the construction of the Audley tramway 
(a) from Copy Nook to Queen's Park, (b) from Mill-lane to 
Accrington-road (Fountain Inn), with estimate of cost and 
estimated receipte, and recommending that the trau way should 
be constructed from Mill-lane, along Audley, and then on to 
Queen’s Park. It was resolved that the tramway be constructed 
from Mill-lane to Queen’s Park, as recommended by the tram- 
way manager, and that the n plans and estimates be 
prepared so that tenders may be obtained for carrying out the work. 
Electric traction: At a meeting of the Electricity and Tramways 
Committee a report was considered of the electrical engineer on 
the tendera received for the overhead line equipment of the 
Church, Cemetery, and Darwen sections, together with samples 
of materials submitted. Ib was resolved that having regard to 
the amount of the tenders, and the quality of the samples sub- 
mitted, a tender be not accepted, and that the electrical engineer 
carry out the work. Extensions of electrical works: the electrical 
engineer has submitted to the Electricity Committee an estimate 
of the borrowing powers required for the purchase of the No. 1 

works from the Gas Committee, as arranged, the erection of 

uildings, and extensions to generating plant, cables, and mains, 
as follows: lands (No. 1 gasworks), £30,374; buildings, £12,121 ; 
temporary walls, £375; chimney, £2 175; machinery, £115,045 ; 
maine, feeders, and distributors, £48,783 ; serviees, £4,200 ; meters 
and indicators, £4 000 ; conversion to 220 volts, £3,000—total, 
£220,073. It was decided that it be a recommendation to the 
Town Council to apply to the Local Government Board for their 
sanction to the borrowing of the sum of £220,000. 


LIGHTING AND GENERAL, 


Ludlow.—An electric light scheme is under consideration. 

Crewe.—Satisfactory progress is being made with the laying 
down of the electric light plant. 

Worthing.—Progress is being made wish the plans and specifica- 
tions of the electric lighting works. 

Colne. —The Town Council on Wednesday decided to oppose the 
Lancashire Electric Power Bill, 1900. 

Gateshead.—The Town Council will sapport the Bill promoted 
by the Tyneside Electric Power Company, Limited. 

Warrington.—Sanction has been received for loans of £45,000 
for electric lighting and £9,335 for a dust destructor. 

West Hartlepool.—The extension of the electric mains along 
Maineforth-terrace and to Foggy Furze has been agreed to. 

Hull.—The inetallation of electric light instead of gas on the 
tram route is being urged on members of the City Council. 

“English Hlustrated Magasine.“— The February number of 
this elegant and sprightly magazine is quite up to its usual 
excellent standard. 

Radoliffe.—The District Council have sealed an agreement with 
the Earl of Wilton for the purchase of land in Dale-street for 
electric lighting purposes. 

Blackpool Electricity Extension.—Colonel Luard held an 
enquiry on Tuesday into the Council’s application to borrow 
£42,515 for purposes of electric lighting. 

British Electric Transformer Manufacturing Co.—The 
directors have declared an interim dividend at the rate of 10 per 
cent, per annum for the six months ended Dec. 31. 

Berwick.—The Town Council have entered into an agreement 
with the Urban Electric Supply Company, and thus consented to 
the application for a provisional order by the company. 

Barry.— The Public Works Committee are objecting to an appli- 
cation made by the National Telephone Company for power to 
lay wires underground along the public roads of the town. 

Dalkeith.—At a meeting last week a proposal to introduce 
electric light into the burgh was discussed. It was suggested to 
include the burghs of Bonnyrigg and Lasswade in the scheme. 

Telegraph Constructien and Maintenance Co.—The directors 
propose a dividend of 10 per cent. (£1. 4s. per share), in addition 
5 ae 5 per cent. already paid, making 15 per cent. for the year 

Oswestry.—The Local Government Board have refused the 
application for sanction to borrow £18,000 for the purchase of the 
5 of the Oswestry Electric Light and Power Company, 

ited. 

Book Received. — We have received from the American 
Electrician Company, of New York. a copy of their new publication, 
entitled American Telephone Practice,” by Mr. Kempster B. 
Miller, M.E. 

St. Jamee’s and Pall Mall Electric Light Ce.—The share 
tranafer books of this mapa ap | will be closed until the 2lst inst. 
55 to the payment of dividends for the half-year ended 

. 31, 1899. 

Hendon.—At the last meeting of the Urban District Council Mr. 
Robert Hammond was appointed consulting engineer to carry out 
the Council’s electric light scheme ab the usual fee of 5 per cent. 
on the executed worke, 


Bristel.—The telophone trunk-line system has been extended to 
Chippenham and Swindon, and conversations by telephone may 
now be bad with those towns between the hours of 8 a.m. and 
9 p. m. on weekdays only. 

Kastbeurne.—The Council have voted £100 to the town clerk 
for his services in connection with the negotiations for and acquisi- 
tion of the Eastbourne Electric Light Company's undertaking, 
which has now been taken over. 


Removal.—Moessrs. O'Gorman and Cozen-Hardy’s address will 
be, after 12th inst., 82, Victoria-etreet, Westminster. The tele- 
phone number will remain unchanged (734, Westminster), and also 
the telegraphic address ( Cosmogony”’). 

Bradford.—The Electricity Committee of the Corporation on 
Wednesday appointed Mr. R. A. Chattock, superintendent engi- 
neer, City of London Electric Lighting Company, in place of Mr. 
Gibbinge, subject to the approval of the Council. 

Grimsby.—The prevailing tightness of money has so far inter- 
fered with the successful floating of the electric lighting loan. It 
is proposed to issue further stock, probably at £97. 10s. The 
subject is now being dealt with by a special committee. 

Orsett.—A canvass is being made to see whether there are 
sufficient consumers to take the electric light, and it is stated that 
in the event of their not boing enough the Coancil might be, 
influenced to change the site of the proposed destructor. 

Grantham.—The Town Council have consented to the Urban 
Electric Supply Company’s application for a provisional electric 
lighting order. Major-General Webber has been authorised by 
the Council to apply on their behalf for a telephone license. 

Londen Gazette.—Notice is given of dissolution of partnership 
between Messrs. Mason, Wathes, and Brown, Birkdale Cycle 
and Engineering Works, and Messrs. MacBryan and Co. An 
ne er has been made re Fred King, 22, Windsor-road, | 


Halifax. — The Gaeworks and Electricity Committee have 
resolved to give a bonus to the engineəre and drivers at the 
electricity works on the total works and management cost when 
these are brought below l'õd. per unit. The total cost per unit 
last year was 1°65, 

Accident.—Last week a linesman in the employment of the 
National Telephone Company fell from the roof of a four-etorey 
building at Glasgow. He was removed to the Royal Intirmary, 
where it was found that be had fractured his right thigh and 
sustained other serious injuries. 

Letth.—The Public Loan Commissioners having been unable to 
advance the additional loan of £10,000 for electric lighting recently 
sanctioned, stepe are being taken to obtain the amount from private 
parties. The sa of the electrical engineer, Mr. W. A. Bryson, 
has been increased by £100 per annum. 

Ap ts Vacant.—The Portsmouth Electric Lighting 
Committee invite pega for a third assistant engineer to take 
charge of a shift. The Tramways Committee of the Manchester 
Corporation invite applications for the position of assistant 
permanent-way engineer. Particulars of these and other vacancies 
appear in our advertisement columns, We remind our readers 

ab the appointment of chief electrical assistant at Glaegow is 
open until the 24th insb. 

Stock Exchange. — The Stock Exchange Committee have 
appointed Feb. 14 as a epecial settling day for the Chelsea Elec- 
tricity Supply Company's further issue of £50,000 44 per cent. 
debenture stock. The ok securities are ordered to 
be quoted in the official list: Buenos Ayres and Belgrano 
Electric Tramways Company, Limited, further issue of £54,415 
5 per cent. debenture stock; Chelsea Electricity Supply Company, 
Limited, further issue of £50,000 44 per cent. debenture etock ; 
Western Telegraph Company, Limited, further iesue of 1,937 
shares of £10 each fully paid, Nos. 205 994 to 207,930. 

Leeds.— Additional electric mains for lighting purposes are to 
be laid in the Barmantofts district at a cost of £4,600. It has 
been decided to light the crypt of the town hall by electricity, 
and the city engineer has been requested to prepare the necessary 
specification. The Council have authori the Lighting Com- 
mittee to proceed with the development of the Britannia Mills 
site by the erection of buildings thereon, and the provision of 
machinery necessary for the supply of electric current on the two- 
phase system at 50 alternations, in accordance with the recom- 
mendation contained in the report of Messrs. Hopkinson and 
Talbot. The appointment of Mr. France, architect for the 
existing buildings, is recommended. It was stated that he would 
be willing to serve the Corporation upon the terms on which he 
acted for the House-to-House Electricity Company. 


Hammersmith. —The Electricity and Lighting Committee have 
reported to the Vestry that they have obtained tenders for wiring 
the works extensions, but as the Vestry's engineer’s estimate of 
£275 was well below the loweet tender. they recommended that 
he be entrusted with the carrying oub of the work at this figure. 
The Vestry agreed. The Vestry have just decided to make 
another important extension in the street-lighting. The Elec- 
tricity and Lighting Committee recommended that, as an experi- 
ment, the whole of The Grove be lighted by alternating-current 
arc lamps, at an estimated cost of £941, so that the effect might 
be judged before proceeding further with the street electric 
lighting. The recommendation was adopted. The following 
figures were given as showing the effect of the recent reduction in 
the price to consumers. The figures indicate the saving so far as 
the town hall is concerned: for the December quarter, 1898, 4,016 
unite cost £87. 198. 8d. ; for the December quarter, 1899, 4,230 
unite cosh £69. Gs. 3d.— making a net saving of £18. 13s. Ed. 
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Lanoaster.— Mr. W. Alan Fraser, electrical engineer, a member 
of the Middlesex Yeomanry, who has volunteered for service in 
South Africa, has been granted leave of absence for an indefinite 
period and an allowance of one-quarter of his salary during his 
absence, £25 to be paid ab once. 


Bournemouth.—The Town Council have replied to the Associa- 
tion of Municipai Corporations that they desire to consider the 
question of the establishment of a municipal telephone service, 
and would be glad to send representatives to attend a conference 
of municipaiities on the subject. 

New ¥Firm.—The electrical engineering, business formerly 
carried on by Mesers. Calvert and Co., of Manchester, has been 
taken over by Mr. J. Collier, lately aesistant engineer with Mesars. 
Lacey, Clirehugh, and Sillar, and is now being carried on under 
the style of John Collier and Co. 

Annual Pinner.—The Leeds branch of the Postal Telegraph 
Clerks’ Association held its thirteenth annual dinner on Saturday 
last at the Grand Restaurant, Boar-lane. Mr. R. Tuke occupied 
the chair. Visitors were present from London, Manchester, 
Huddersfield, Batley, and other towns. 

Electric “ Tested ” Co.—We are informed that owing 
to the large amount of general electric testing sent to them beyond 
their lamp-testing work this Company have inefituted a general 
testing and inspection department, and have retained the services 
of Mr. Haydn T. Harrison, M. I. E. E., to superintend same. 

Acetylene.—The London Gazette on Tuesday announced that at 
the expiration of 40 daye it is pro to submit to her Majesty 
in Council the draft of an order providing that acetylene, when in 
admixture with atmospheric air or oxygen, shall be deemed to be 
an explosive, and shall nob be manufactured, imported, kept, 
conveyed, or sold. 

Liversedge.—<A letter has been received by the District Council 
from the British Electric Traction Company stating that they 
fally appreciated the efforts which the Council had made in their 
favour, and that they would agree to the Council’s uesb nob to 
press further for a certain clause to be inserted in the Council's 
electric lighting order. 

Morley.—A resolution adopted at the last meeting of the 
Council with regard to the promotion of a Bill in Parlisment for 
extending the limit of borrowing powers in connection with the 
construction of waterworke and electrical works, etc., and for 
farther provision in regard to the water, gas, and electrical under- 
takings of the Corporation, has been confirmed. 

Limehouse.—The County of London aod Brush Provincial 
Electric Light ryan oa have eee objections to the District 
Board’s order. As application by the Board is the outcome 
of the conference held at the Whitechapel Board-room, and the 
deputation to the Board of Trade, another conference of the parishes 
interested is to be called to consider the objections. 

Thirsk. —The: Northern Counties Electric Supply Company and 
the Parish Council are not ab all agreed upon the point that the 
latter is a local authority, whose consent to their application for 
provisional order is necessary under the rules of the Board of 
Trade or the terms of the Electric Lighting Acts. The company 
are seeking powers to lay mains throughout the entire parish. 

Darlington.—Arc lamps are to be placed in the following 
streeta— viz.: from the junction of Coniscliffe-road and Grange. 
road to the junction of the Market-place with Feethams, four; 
from High-row ere Norgate to Corporation-road, nine; from 
Bondgate to Greenbank-road, five; from Tubwell-row to Sb. 
John’s Church, ten; in the Market-place, two; in Skinnergate, 

Stockton. The Corporation have approved of a scale of charges 
for the supply of electrical energy, and rental of meters, based on 
the maximum-demand system. The charges will be at the rate of 
6d. per unit for 100 hours’ use per quarter of the greatest number 
of lampe the consumer has in use abd one time, and 24d. unid 
for all electricity over such amount. Ib is expected that the works 
will be ready in August. 

Ramsgate.—The Town Council have resolved to offer strenuous 
oppor nan to the application of the light railway company for an 
electrio lighting order for the borough, and to proceed with the 
Council's application for similar powers; also, if necessary, to 
obtain the insertion of a clause in the order ander which the 
Corporation may, if desirable, purchase the electricity in bulk 
from the light railway or other company. 
| Walker.—Ab the last meeting of the District Council the 
Electric Lighting Committee reported favourabl "pon the offers 
made by the Newcastle-on-Tyne Electric Supply 
the Tyneside Electric Company. The committee have appointed 
a sub-committee to consider the terms offered and any alteration 
that should be made, and to recommend which company the 
Council should arrange with, and the terms agreed upon. 

Explosions —Several explosions caused by faults in the electric 
cables have occurred in Manchester during the past few months. 
Last week an explosion took place in an underground chamber in 
Market-street. Smoke poured out of the manhole, the iron-bound 
concrete cover of which was nom dared shattered. The flags of 
the pavement around were lifted, but beyond a more or less severe 
shaking no injury was done to those who happened to be near 
the spot. 

Cardiff. —Another failure of the electric light at Cardiff has to 
be recorded. It went out in St. Mary-street about one o’clock on 
the 2nd inst. It was about half an hour before the street lights 
were restored, but the ball in the town hall was still carried on 
by candle-light when enquiry was made at two o'clock. The Light- 
ing Committee’s enquiry into the defects of the supply has res 
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in a decision, endorsed by the Council last Monday, by which Mr. 
Appelbee is given sole control. 

Charing Cross and Strand Electricity Supply Co.—The 
directors, after providing £8,000 for depreciation and carrying 
forward £4,400, bave decided to recommend a dividend for the 
half-year ended Dec. 31, 1899, ab the rate of £10 per cent. per 
apnum, making with the interim dividend distributed for the 
half-year ended June 30, 1899, ab the rate of 8 per cent. per 
annum, a dividend payable for the year 1899 of £9 per cent. on 
the ordinary share capital as against 8 per cent. for the year 1898. 

Hackney.—The Town Hall Committee of the Vestry have 
reported to the Vestry that they have had under their considera- 
tion the question of the ventilation of the Board room. and are of 
opinion thab the three outlets in the ceiling of the Board- room 
should be connected with tubes to a centre shaft, which is to be 
continued up to and through the roof, and finished with a cowl to 
prevent down draught, and thata ventilating direct-driven electric 
oxhaust fan of sufficient capacity be fixed in the centre shaft above 
the connection, at an estimated cost of £80. 

Yeomanry Hospital.—The medical staff of this hospital, which 
is being prepared for the front, will include 19 fully-qualified 
medical men. Mr. J. F. Hall-Edwards, the surgical radiographer 
to the general hospital, who is to be attached to the staff, has been 
presented with a dynamo by Messrs. Thomas Parker, Limited. 
Messrs. Mawson and Swan, of Newcastle-on-Tyne, have con- 
tributed a large amount of photographic plates. Electrical fittings 
also are partly promised. Having secured so mach, we learn that 
Mr. Hall Edwards would like to get a 2}-h.p. engine on the same 
easy conditions. . l 

Liverpool Chamber of Commeros.— Ab the last meeting of the 
council of the Liverpool Chamber of Commerce, it was reported 
that copies of the resolutions passed at the meeting held on Dec. 11, 
when Sir E. A. Sassoon, Bart., M.P., addressed the Chamber on 
the subject of Imperial telegraphic communication, had been sent 
to members of the Cabinet, members of Parliament for Lancashire 
and Cheshire, and all the chambers of commerce in the United 
Kingdom. Acknowledgments had been received from the Cabinet, 
and promises of support from many of the members of Parliament 
and chambers of commerce. 

Malton.—The Northern Counties Electricity Supply Company, 
who are about to seek a provisional order for supplying electricity 
at Malton, has, according to the Leeds Mercury, declined to accept 
the farther conditions sent in by the Urban Council to extend the 
Ration are to that at present lit by gas. The compuleory area 
to which they primarily agreed is a very limited one, but they say 
they got the coneent of the Council to this, and are prepared loyall 
to carry it out. The Council ab their last meeting decided to een 
further rep: esentations to the Board of Trade, but nòb to be repre- 
sented before that body by counsel. 

Glasgow.—Ab the last meeting of the Town Council the license 
as now adjusted by the Postmaster General was accepted, and it 
was remitted to a committee to prepare a scheme with estimates 
for carrying it into effect. The yearly charges for a complete 
service have been fixed ad a maximum of £10, and a minimum of 
£4; aud alternately, for telephonic communication only, a 
maximum of £4 and a minimum of 30s., with a maximum of ld. 

r Sian from a subscriber, and a 
maximum of 2d., and a minimum of 4d. message from a call 
office. The license rans from now till the end of 1913, 

Gloucester.—Mr. Hammond, consulting electrical engineer, in 
his general report states that very good progress had been made 
at the electricity works during the past month. Applications to 
the number of 113 had already been received, representing a total 
equivalent to 10,024 incandescent ome of 8 c.p., and that in 
62 cases the necessary connections had already been made with 
the mains. Mr. Trevor Duesbury, of Clerkenwell, London, has 
been appointed assistant engineer out of 50 applications. There 
were 10 applications for the appointment of jointer and trimmer, 


and Mr. Charles Stephens, of Bradford, has been appointed to 
the post. 
Edmundsons’ Eleetricity Co. — An extraordinary general 


meeting of this Company was held on Monday last at the Com» 
pany’s offices at Westminster. Mr. 8 presided in the 
absence of the chairman, and stated that the meeting was called 
for the purpose of receiving a :eport of the proceedings ab an 
extraordinary general meeting held on Jan. 19 to confirm the 
following resolution: That Article 84, Section (E), of the articles 
of association of the Company be 5 omitting the words 
‘one half’ in the sixteenth line of the said section of the said 
article.” On the motion of the Chairman the resolution was 
unanimously confirmed. 

Oban.—At a special meeting of the Town Council in committee 
last week Mr. Craven laid sundry proposals and details before the 
members. He said that a supply of electricity by water power 
was not to be obtained, there not being a sufficieney of water in 
the near neighbourhood. A duplicate steam-engine would bd 
necessary in order to cope with any breakdown in the plant, and 
while the upkeep would be eomewhat al grade Mr. Craven 
indicated that electricity could be supplied in this wav abt a 
moderate cost and yield a profit to the Commissioners. Nothing 
definite will be done till the Council obtains the requisite powers 
under a provisional order from Parliament. 

Hereford.—The Electric Lighting Committee’s report atates 
that lights have been connected with the installation equal to 2,283 
8-c.p. pe, 1,413 lights are ready for connection, and it is 
thought that another 1,252 will be added before the end of the 
current half-year. The estimated costof the works—£20,000—has 
not been exceeded. The committee have been considering the 
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advisability of providing another engine and dynamo, but have 
decided to go on with the preeent plant as long as possible, and 
then provide a much larger engine and dynamo than they would 
if the work were carried out now. The lighting of the butter and 
poultry markets by electricity bas been deferred. 


Edison and Swan Electric Light Co.— We have received from 
this company two new leaflets which they bave iseued to be added 
to their large catalogue. The first of theee deals with a small 
electric motor to be worked by a primary battery, and to be used 
to drive by worm gearing a slowly-revolving stand in shop windows. 
The apparatus is exceedingly neat, and is produced at a price 
which should commend itself to the purchaser. Another neat 
thing in the leaflet is a rapid detector, which consists of a dry 
battery and indicating galvanometer fixed complete in an ebonite 
case. Only two brass terminals are required for this set, which is 
handy when looking for a short-circuit or broken wire in either 
electric lighting or bell work. 

Kendal.—Mesers. Handcock and Dykes, in their report on the 

ropoeed scheme of electric lighting, estimate the capital outlay 
or 2,500 8-c.p. lamps connected at £8,568, and for extensions 
£990. The cost of the mains for 30 arc lamps down the main 
street, if placed while the other mains were being laid, would be 
about £280, while tke additional ooet, if put in later, would be 
£260. The report was confirmed last week, and the Town Council 
agreed that until the Council should have had the opportunity of 
considering the question of arranging for the supply of power to 
a company for a service of electric tramways in the borough, the 
preparation of specifications and the obtaining of tenders in con- 
nection with the proposed electric installation be deferred. 


Malvern.— Mr. Robert Hammond, who has been consulted by 
the Urban District Council in connection with their electric 
lighting echeme, lectured upon municipal electric lighting, at the 
Assembly Rooms, last week. Mr. Hammond recommended Malvern 
to adopt the light, and said the limit of expenditure might go up 
to £40,000. There appears to be considerable opposition to the 
echeme. The Council on Tuesday resolved to ask the Board 
of Trade to extend the provisional order for electric lighting 
for a further term of three years, or failing this, to allow the 
Council to tranefer the order to a company on the best terme 
obtainable. The Chairman reported that the Council had received 
from two companies offers to treat with regard to supplying the 
town with the electric light. 

Norwich.—After considering a report which concluded with the 
following statement, ‘‘ We are of opinion that the present terms 
of the National Telephone Company, Limited, are nod of the nature 
required by this city, and are nob satisfactory to the Corporation 
or the citizens generally,” the Town Council have passed the follow- 
ing resolution: That this Vouncil is prepared to approve of the 
application for a license of the Norwich Mutual Telephone Com- 
pany in the Norwich exchange area, and hereby refers the matter 
to the Executive Committee to further consider the details of the 
company’s proposals, and to bring up a report and recommenda- 
tions thereon as to the terms and conditions upon which this Council 
should give its consent to the applications for a license to be granted 
by the Postmaster-General.” 


New Companies.—A company has been registered by Messrs. 
Jordan and Sone, Limited, of 120, Chancery lane, Landon, under 
the title of the Volt Electrical Company, Limited, to carry on the 
business of electrical engineers, etc. The nominal capital of the 
company is £3,000 and the registered office is ab 63, Liopel-atreet, 
Birmingham. —Thomson- Davis aad Par Byatt, Limited, is the 
name of a company registered by Mr. A. H. Holmes, 32, King- 
street, Cheapside, with a capital of £6,000, the object being to 
adopt an agreement between Messrs, A. T. M. Thomson and P. W. 
Davis and the General Electric Company, Limited, and Mr. H. 
Holmes for the acquisition of certain patents relating to improve 
mente in telephones, to develop and turn to account the same, and 
as electricians and electrical engineers generally. 


Transformer Fuse Blocks.— We have received from the Rritish 
Westinghouse Electric Company their pamphlet No. 1,015, which 
deals with.transformer fuse blocks. These are both single and 
double pole. The single-pole block is constructed of porcelain and 
is entirely waterproof. It is designed so that it can be mounted 
on a cross-arm c? placed anywhere near a transformer. The fuse 
is threaded through a porcelain tube, and acta on the same 
principle as a plunger switch. It is constructed so that the fuse 
cannot blow into the linesmen’s hands, the vent being at the 
bottom of the block. The double-pole fuse blocks are of the type 
which has been manufactured by the company for several years. 
They are in two styles, the first of which may be used for 1,000-volt 
service in connection with transformers nob exceeding a capacity 
of 10 kw., and for 2,000-volt service with transformers with a 
capacity nob exceeding 4 kw. For all other cases witb certain 
limite the second style can be used. 

Whitechapel.—The District) Board are about to present a 
petition to Parliament against the Bille of the Charing Cross 
and Strand Electricity Supply Corporation, Limited, and the 
County of London and Brush Company, by which the companies 
seek power to lay electric mains through the district in order to 
connect certain other areas outside the district. The Electrical 
Committee haverecommended that Messrs. Mather and Platt, bavin 
explained their inability to accept the proposal made by the Board, 
in accordance with a resolution on Dec. 4 last, to supply 
three new engines and dynamos of 275 kw. capacity at the total 
cost of £7,395, in consequence of the increased price of materials, 
but offering to supply them at the price of £7,500 and certain 
specified in addition for the sum of £257. 10s., makin 


A total of £7,757. 10s., such offer be accepted by the Board, an 


that a contract with Messrs. Mather and Platt be entered into for 
the purpose, and that the seal of the Board be affixed to such 
contract when prepared. This has been agreed to. 

Poplar. -The District) Board have decided that, pending the 
acquirition by local authorities of powers to wire consumers’ 
premises, advertisements be issued inviting echemes from com- 
panies or persons for the work referred to, such schemes to be 
alternative in the following respecte—viz : No. 1, continuous 
hiring ; No 2, hire-parchase by easy payments; No. 3, supply 
for cash, and the proposed charges under No. 1; also to be 
alternative as follows: at per unit consumed and at per lamp 
installed per annum. It has also been decided that 500 yards of 
mains be laid in Devon’s-road in accordance with the plan and 
report of the electrical engineer, and that six arc lamps be pro- 
vided along the route of the new main, the estimated cost of the 
main and lamps being £544 4s. ; and that the electrical engineer 
be authorised to lay one mile of main in short lengths in different 
parte of the district, as may be required, at an estimated cost of 
£1,175, the engineer to repord when the mile bas been laid, with 
fall particulars as to how it has been utilised, and this authority 
to be subject to the condition that extensions shall not be more 
than 75 yards without the consent of the committee. 


Kidderminster.—The British Electric Traction Company, who 
have obtained a transfer of the electric lighting order held by the 
Corporation. are now proceeding with the work of putting dowa 
the mains and distributing cables. The company have already 
gone beyond the compulsory area over which the new light will be 
carried. The electrical generating station for the tramcare is 
situated in the New-road. In putting in the plant two years ago 
arrangements were made for considerable extensions when neces- 

. Two combined engines and dynamos were ab first erected, 
a third combined engine aod dynamo was laid down recently, and 
ap additional boiler is now in course of construction. A sub- 
station for distribution purposes is about to be erected near the 
post office. The main cables have already been laid from the 
generating station to the site, and cables have been put in along 
the New-road in the direction of Oxford and Worcester-satreet. As 
the men proces manholes are constructed and the boxes pub in. 
The work will be continued up Comberton hill and as far as 
Chester-road in that direction; along Oxford-street, Worcester- 
street, Exchange-strees, Vicar-strees, High- street. Coventry- 
street, Biackwell-street, Church- street, through the Bull Ring, up 
Mill-street as far as Park Butts and all the intersecting roads, so 
that practically the whole of the centre of the town will be covered 
by the electric light cables. 

Spiral Glebe Co.—We have received from the Spiral Globe 
Company, of 28, Bush-lane, Cannon-street, E.C., their price-lisb 
and description of the globes manufactured by them for giving an 
improved distribution of light with incandescent Jamps. We are 
not concerned at the present time with the price of these globes, 
but note that up to the present the spiral globe is only suitable for 
a 5 with a round bulb. In the list some interesting tests 
made by Mr. Hugh Erat Harrison, of Faraday House, are given to 
show the effect of these reflectors on the distribution of light 
from an incandescent lamp. The great fault we have to find 
with the extracts given from this report is that, while the 
polar diagram of candle -power is given, no figure is given 
of the mean spherical candle-power of the lamp with and 
without the globe. For instance, while the spiral globe largely 
increased the light thrown vertically downwards from the lamp, 
we can hardly credit the small variation it makes in the horizontal 
rays. In fact, from a casual glance at the curve we should say 
thad the mean spherical candle-power of the globe as applied 
was more than that with the naked lamp. This is obviously 
impossible, as any reflection of the ligat such as takes 
place is always accompanied by a loss. We notice also that 
the makers of the lamp are content to deal with the light 
given in a vertical direction, and bence they claim that with the 
same consumption of current 100 per cent. more light ie obtained 
by means of their special type of globe. We think it would be 
wise for them to take a more modest view of the case, as while we 
admit that the globes, from Mr. Harrieon's tests, will give a some- 
what better distribution of light in the downward direction, their 
claim for a 100 per cent. increase is obviously absurd. A table is 
given in the list which shows that if 500 spiral globes are only 
used for 1,000 hours each, £260. 8s. 4d. will be saved by their 
owner. Any figures like these require a good deal more explana- 
tion than is given in the list. 

Newington.—The Vestry have adopted a report of the Electrio 
Lighting Committee, in which they stated that as soon as all the 
orders for connections had been carried out there would be 11,839 
8-c.p. lamps in use, or 1 239 in excess of the original installatien. 
In addition, negotiations were in progress for a further supply of 
current equivalent to 5,220 8-c.p. lamps. The growth of the 
undertaking was shown by the fact that the consumers’ accounts 
for the quarter ending June 24 amounted to £36. 16s. 2d., whilst 
those fur the 9 ending Dec. 25 reached the high total of 
El. 126. lls. 2d. The units supplied each month were: July, 
3.086; August, 6,961; September, 12,418; October, 18 857; 
November, 27,000; December, 34030. Within a period of 
one year from the opening of the station there would be 
connected to the mains 2,703 lamps in excess of the original 
installation of 10.000, irrespective of the 3,756 municipal installa- 
tione. This result had been attained without canvassing the con- 
sumers of the competitive corporation. The committee, with the 
assistance of the consulting engineers, would do their beet to have 
the new boilers and generators fixed in the station for ranning by 
Michaelmas next, but even with that additional plant it was more 
than probable that by the end of the year the station would again 
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be under fall load. They recommended that a circular letter be 
addressed to the consumers thanking them for the support they 
have accorded to the Vestry’s undertaking, and explaining that wit 
the additional plant decided to be provided for the atation rendered 
necessary by such support, the Vestry would by Michaelmas next 
be ens bled to meet an increased demand upon the station during 
next winter equivalent to 11,000 8c.p. lamps. The committee 
further stated that the deferred system for the repayment of 
capital would enable the Vestry by the end of 1902 to provide 
such a sinking fund out of profite towards the maintenance of 
machinery and the station as would ensure the ratepayers from 
ever being called upon to contribute towards ite support. 


Tunbridge Wells.—The following scheme for municipal tele- 
phones is before the Town Council in the shape of a report from 
the Telephone Committee affirming the need of a competitive 
service at a lower tariff than that charged by the National Tele- 
phone Company, and the committee recommend the Council to 
proceed at once with the application for a license to the Post- 
master-General and to make the following suggestions to him: 
(1) that such license should be for 25 years; (2) that the area to 
be served by the Council be the whole of the National Telephone 
Com 7 ds local area, together with the parishes of Withyham, 
Mayfield, Ticeburst, Goudhuret, Horsmonden, and so much 
of the ishes of Brenchley, Lamberhurst, Wadharst, Frant, 
Retherfield, and Speldhurst, as are not included in the 
National Telephone Company’s local area; (3) that the 
maximum charge for telephone service be as follows: Tariff 
No. 1, an aanual payment (in advance) of £5. 178. 6d. to cover 
an unlimited number of calle. Tariff No. 2, an annual payment 
(in advance) of £3. 10a., with a toll of 4d. per call payable 

uarterly or half-yearly; 1,140 4d. calls (about 34 per working 

ay), would mean a payment of £3. 10s.+£2. 78. 6d=£5. 17s. 6d., 
the same as under tariff No. 1. Calle in excess of 1,140 in the 
year to be charged jd. each. Tariff No. 3, an annual payment 
(in advance) of £2. 103., with a toll of ld. per call, payable 
quarterly or balf-yearly ; 810 Id. calle (about 24 per working day) 
would mean a payment of £2 10s. +£3. 7s. 6d.=£5. 17s. 6d., the 
same as under tariff No. 1. Calls in excess of 810 in the year to 
be charged jd. each. The above rates to cover lines up to one 
mile in actual length from the nearest switch-room. Any excess 
distance over the mile to be charged at 10s per annum per quarter 
mile or fraction thereof, no addition being made to the toll 
charges. The committee also recommend the Council to autho- 
rise them to proceed in anticipation of the grant of the license, 
and to obtain specifications and tenders for the necessary works, 
bhe committee laying the same before the Council in due course, 


Brighton.—A report of the Lighting Committee has been 
adopted on the wiring and fitting of houses and other premises, 
and the biring oub of electric motors and other apparatus in return 
for annual payments on the part of the hirers. The committee 
commented upon a report of the electrical engineer upon Messrs. 
Page and Miles’s proposal on this subject. According to the 
Sussex Daily News, they were of opinion that the scheme proposed 
by Mesers. Page and Miles, with one or two slight modifications, 
was a practicable one, and that the electricity undertaking of the 
Corporation would derive sufficient benefit from it were it carried 
into effect to justify the Council in undertaking, on behalf of the 
contractors, the collection of the charges made by the contractors 
in respect of the use of electric wiring and fittings. The committee 
recommended that the Council should offer to all electric wiring 
contractors in the borough to collect, on their behalf, during a 

od of seven years from the commencement of the collection, 
the rents or charges which might be agreed to be paid to such 
wiring contractors by the owner or occupier of any premises in 
which electric wiring is actually installed or fittings supplied on 
the bire system, the charges due to the contractors in respect of 
the hiring of such wiring or fittings upon the following terms: 
(1) the charges made shall nod exceed the sum of 3s. per 
amp per annum (the lamp to be 8 c.p., 16 c.p., or 25 c.p., 
as desired. Whero additional ligbts are required on the same 
fitting or ad the same point, the rate shall not exceed 
18. annum for each additional lamp); (2) the consumer 
have the right to purchase the installation at any time 

after its completion on terms to be agreed previous to the execu. 
tion of the agreement for the hiring of the wiring or fittings ; (3) 
the Council will undertake the collection of the charges agreed to 
be paid by the consumer to the wiring contractor, and to account 
for the same less 24 cent. deduction for the cost of collection ; 
(4) the collection to be quarterly, and all accounts of sums to be 
collected on behalf of the wiring contractor to be left at the rate 
Office before the last day of each quarter; (5) the Corporation not 
to be required to make more than one demand in respect of any 
account, or to sue or take any steps to compel payment of the 
account if not paid, nor shall their collector be called upon to 
prove delivery of any such account ; (6) if the same sum or a less 
sum than the amount of the Corporation account for electricity is 
obtained from a consumer, the whole of the payment made to go 
in discharge of the Corporation account ; (7) the wiring contractors 
to furnish the Corporation with a copy of every agreement between 
themeelves and any consumer in respect of which the Corporation 
are requested to collect hiring charges. These were the principal 
terms which the committee thought should be insisted on, bub 
there might be other matters of detail which would require to be 
provided for. Mr. Cecil C. Fowler, of the Corporation electricity 
staff, and member of the Hants Carabineers, has been allowed 
leave of absence in order to volunteer for service in South Africa 
with the Imperial Yeomanry. The committee’s recommendation 
to pay bim half his salary during the time was defeated ab last 
week's Council meeting, 
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PROVISIONAL PATENTS, 1900. 


JAN. 29. 


1813. Improvements in filaments for electric incandescence 
lamps. Henry Harris Lake, 45, Southampton buildings, 
Chancery-lane, London. (Riccardo Arno, Italy.) 


1825. Imprevements in dyname.electric machines. 


applied for under Patente, etc., Act, 1883, Sec. 103 
June 30, 1899, being date of application in United 


States.) f 0 
AN. 30. 


Improvements in er connected with incandescent 
electric lamps. George Davis, 38, Margravine-gardens, 
West Kensington, London. 

Improvements in the concentration and separation of 
complex ores. Sherard Osborn Cowper-Coles, Grosvenor · 
mansions, Victoria-street, Westminster, London. 

Improvements in and relating to the method of winding 
coils or helices fer electrical purposes, William 
George Heys, 70, Market-atreet, Manchester. (Jobn 
Scott, Richard Varley, and James Chris Anderson, 
United States.) (Complete specification. ) 

1869. Imprevements relating to electric aro lamps. Herbert 
Arthur Couchman, 18, Southampton-buildings, Chancery- 
lane, London. 

1886. An improved arrangement of switching appliances for 

use with tolophones. Henry Edward Newton, 6, 

Bream's buildings. Chancery-lane, London. (Parnell 

Rabbidge, New South Wales.) (Complete specification.) 


1843. 


1844. 


1864. 


1906. Au improved electric pendulum clock. Friedrich 
Haenichen and Otto Albert Haenichen, 31, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) 4 

AN. 31. 


1937. Improvements in or connected with overhead collectors 
for electrically-propelled railway vehicles. Ridley 
James Urquhart and Henry Goodwin, 5, Clayton-square, 
Liverpool. 


1990. Improvements in means for producing and 
or observing elootrioal waves or oscillations. James 
Yate Johnson, 47, Lincoln’s-inn-fields, London. (George 
Frederic Hatton, France.) 
Fes, 1. 
2022. Improvements in the issulation ef electric eables.. 


George Edward Heyl-Dia, 55, Market-street, Manchester. 

. Improvements in the satem of electrical distribution. 

Bertram Hopkinson, 26, Vioctoria-street, Westminster, 
London. 

. Improvements in controlling electrically-propelled 
vehicles. Edward Henry Tyler, 15, Kirkstall-road, 
Streatham Hill, London. 

Improvements in arc lamps. Horace Bourne, Lancaster 
Lodge, Wandsworth Common, London. l 

2077. An improved accumulator battery. Victor Cheval and 

Joseph Lindeman, Birkbeck Bank-chambers, South. 
ampton-buildings, Chancery-lane, London. (Complete 
specification.) 


2079. Improvements in electrical condensers. George Frederick 


Mansbridge, 322, High Holborn, London. 
Improvements in the generating apparatus of search- 
lights. Mark Mayhew and Morden Euart Carthew- 
Yoratoun, 24, Southampton-buildings, Chancery-lane, 
London, 
Fes. 2. 


23104. Magnetic clectrical surface contacts for electrical 
trams and light railways. William Frederick Stamp, 
The Willows, Sunderland. 

2109. Improvements in or relating to electric cables. George 
Edward Heyl-Dia, 55, Market-street, Manchester. 

2119. Improvements in or relating to junction-boxes for 
electric conductors. Lawrence Maxwell Waterhouse 
and the Simplex Steel Conduit Company, Limited, 34, 
Castle-street, Li vor pool. (Complete specification.) 

2120. Improvements r to electric switches. Lawrence 
Maxwell Waterhouse and the Simplex Steel Conduit 
Company, Limited, 34, Castle-street, Liverpool. (Com- 
plete specification. ) 

2142. Improved means for centrolling and regulating the 
consumption of clectric current on light and power 
eirouite. Isaac Alexander and Charles Bannister, 82, 
Canfield-gardens, West Hampstead, London. 

2150. Improvements in tolcophone transmittors. Gaudiose 


Dallaire, 111, Hatton - garden, London. (Complete 
specification. ) 
FEB. 3. 
2173. Improvements in electric stopping m fer 


drawing er slubbing frames. Frank Arrowsmith and 
Howard and Bullough, Limited, Globe Works, 
Accrington. : 

$197. Improved magnotic holding table specially adapted. 
to hold fiat articles dowa upon it. William Henry 
Lock and Mark Barr, 188, Fleet - street, London. 
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2191. Improvements in electric brakes. Claude William Hill, 
Broad street House, New Broad-street, London. 

$213. Improvements in clectric aro lamps. Willi Peritz, 46, 
Lincoln’s-inn-fields, London. 

2210. Improvements relating to the measurement of electric 
power and energy. Riccardo Arno, 45, Southampton- 
buildings, Cbancery-lane, London. (Date applied for 
under Patents, etc., Act, 1883, Sec. 103, July 5, 1899, 
being date of application in Italy. ) 

9222. Improvements in electricity meters. Arthur Wright 

and the Reason Manufacturing Company, Limited, 
Norfolk House, Norfolk-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Feb. 24. 
1899, 

2968, Cord-erip for electric lampholders, fittings, and the 
like. Brown. 

‘9488. Means or apparatus for recording and repeating and 
retransmitting Morse characters for nse with tele- 
graphie instruments. Stevens, Vyle, and Milner. 

3177. Eleoctrically-iliuminated advertising mediums or the 
lixe. Bell. 

3413, Electrical apparatus for recording the time of working 
of machines and for like purposes. Barker. 

4725. Electric incandescent lamps of glowing refractory 
substances. Howard. 

5229. Method of and apparatus for making and breaking or 
varying high - potential electric currents, British 
Thomeon-Houston Company, Limited. (Hewlett. ) 

6335. Device fer producing electric current at sea by the 

N action of the waves. Gebhre. 

6685. Voltaic cells. Heinrich. 

6820. Trolley or like current collectors for electric railways 
and tramways. Magrini. (Villa.) 

6804. Electrical measuring instruments. Townsend, Wilson, 
and McClelland. 

9909. Electric arc lamps. Upton. 

10184. Controlling devices for electric motors. 
Thomson-Houston Company, Limited. (Case.) 

90287. Methed and apparatus for the manufacture by electre- 
deposition of artieles plated with platinum, gold, and 


British 


silver. Bourdillon. 

20863. Electric moters. British Thomson-Houston Company, 
Limited. (Thomson.) 

21669. Electric meters. British Thomson-Houston Company, 
Limited. (Thomson.) 


23287. Producing high vacua. British Thomson-Houston Com- 
pany, Limited. (Howell.) 

98298. Electric locomotives or motorcars for adhesion and 
rack railways. British Thomson-Houston Company, 
Limited. (Union Elektricitäts Gesellschaft.) 

23696. Electric alarm systems for the protection of buildings 
or for like use. Brookes. (Woodman and Fiske.) 

94717. Fire. alarm telegraph apparatus. Mills. (Gamewell 
Fire-Alarm Telegraph Company.) 

25449. Means for controlling electric motors. British Thomson- 
Houston Company, Limited. (Davis and Potter.) 

28731. Plates for sterage batteries. Pallavicini. 

28780. Controlling electric motors. British Thomson - Houston 
Company, Limited. (Day.) 

1900. 
27, Electric arc lamps. Lyon and Talbot-Crosbie, 
45. Electrical incandescence lamps of the newest type. 
Fenny. (Allgemeine Elektricitäts-Gesellchaft.) 
176. Current receiver for electric railways. Lachenmeyer. 


TRAFFIC RETURNS. 


Returns for Increase | Total receipts for 
Line. week or alf-year. 
Ending ,1900. ,1899.| decrease. | 1900. , 1899. 
Birmingham Tram- £ £ £ £ £ 
ways Co.. Feb. 3 |3 822|3,552| + 270 |19,825 18.593 
Blackpool Fleetwood » 5 167] 172 — 5 740 737 
Bradford City Trame „, 4 349] 248 + 101 |25,852c) — 
Bristol Tramways Co.] „ 2 2.47602 274 + 201 — — 
City & South London] ,, 4 1.1191. 135 — 16 5,590 | 5,652 
Dover Tramwayͤs „„ 3 } 125 + 25 756 711 
Dublin U. T., elec. cars „, 2 2,789] 824 7 1,965 — — 
Dublin S. D. Electric} ,, 2 569 545 T 24 — — 
Halifax Corporation| ,, 4 320] 273 + 247 26.014a] 8.4625 
Hull 5 E. S.] Jau. 13 | 682 — — 17 711. 
Liverpool Corporat’n| , 27d 6.5985, 503 ＋ 1,095 26 626 23 311 
Liverpool Overbead] Feb. 4 1, 527 1,273 + ae 7,553 | 6,533 
Sheffield Corporation| ,, 5 1,779 — — — 
South. Staffordshire} ,. 2 660] 587 + 13 3,010 | 2,895 
a2 Since April 1, 1899. b Since June 29, 1898. 
c Total receipts. d Partly electrical. e Since July 5, 1899. 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— 


Amount Price last 
pai Tuesda 


Aron Electricity Meter, 6 p o. Cum. Kret paars; 1-125,000 1 .. 
British Insulated Wire, Ord. , 1-40,000 . 3 O Oo. Se 
6 per cent. Cum. Pref.. 1-27, 00 . E 
—— 5 per cent. M e Debentures ............0005 100 
British Electric Works, Ord ag bik 60,001-95 000 ........02 1 
—— 6 per cent. Cum. Pref , 1-50,000...... 54: * ‘Sena 1. 
— 4} per cent. First gee Debentures ... ae es 
British ee Elee. anuf., 8 piro cent. t Prof.. 85s 
Brush Electri nearing, Dran „ ws 
— Cen. per cent. Pref. . 12 
per dont. 9 Stock.. E BOO” A 
cent. ind Debenture Stock......—........ 100 
— 6 sed Debentures. eeeoeeeoeoeoeoe eee £©88@ 66 ee se a se 
— Se pe 3 Pref. e 5 
Crompton Co. aes „ 8 
6 cent. Debentures 085s 2 „ Oe 08086008 08 60 = ee 
Edison and Swan United, Ordinary o 8. 33 
5 per cent. Debentures . caverns geese eee ee.- ET 
4 per cent. Deb. Stock, Red.. FF 
Electric Construction eeee ese wor „% % „% % % „„ 6% „ „% „%%% 2 ee 
— 7 per cent. Cumulative Frei... 22 
——— 4 per cent. Perp. lst Mort. Deb.. .......Ļ. co 100 a 
Giffce Electro-Chemical and Power, Ordinary - eee Pee ee camer 
W. T. Henley's Telegraph Woras, oe cee Uo ee 
4} per cent. Preference ..... „  O 2% 
44 percent. Debentures ... ....... 100 
India N r, Gutta Percha, and Telegraph. Works . 10 
cent. Debentures .... e ee L “as 
Telegraph netruction and Maintepance __.__ .._ — 11 
—— hpercent. Ronds .. JV ‘sa 
Telegraph Manufacturing, Ordinary.. en ere eee ee 
—— 6 per cent. Cum. Pref.. F 
Wülans ano Robinson. Ordinary. 1.30, 00) . r 5 
—— 6 p rcont. Cum. Pref., 80,001-60, 000 ............ 5 
44 per cent. F rat Mortgage Debepture Stock, Ked. 100 
Electrie Lighting and Supply.— 
Blackheath & Greenwich District Ordiuary 1, 201-101, 200 L. 
Bournemouth and Poole, Ordinae sss 10 
4% per cent. Cum, Pref. ³˙—ꝛꝛA T 10 .. 
Brompton and Kensington, Ordinary TESTENE wessa — 8 . 
7 per cent. Preterence.. Jjͤ ere eee ee 
Charing Cross and Strand.. j E E T E, 
00 -50,000 . ee @eaeneeseresvege teen eoeeeascese 6 * 
4} per cent. Cum. Frei pee nage 6 .. 
Chelsea El: ctricity Supply ..............ceceecee: 5 — 
44 per cent. Debentures ..........-...sceecneece 100 
City of <p Ordinary nies cise sien vices die sie Se oka se need 10 
6 per cent. Cumulative Pref. Sere rere ee | eee 


5 per cent. Debenture Stook . 


County of London and Brush Provincial, W ei? . 10 ie 


6 per cent. Cum. Pref. -- 10 
44 per cent. Debentures Prov. Certs. All pa. Rd. — 
Edmundsons’ Electricity Corp ration, Ordinary, I-17, 400. 


5 | 

Kidderminster and Dist. Elec. ade a Traction, Pref. 8 . 

London Electric, nore aca pate OS Me 
——— per cent. Pref. 85s 

4 per cent. Ist Mortgage ‘Debenture Stock, Ked. 100 .. 

— Ordinary asa cae so eid cc sib . 10 

52,501 ⸗85,00 00 6 10 

per cent. Firat Mortgage Debenture BUR WO a 

35 per cent. Mortgage . Red .......... co... 

Notting F S eset A E BUS —ee 
Oriental, 1879.. ee aha aledooieeeivees-actaneseuien. oF iss 

£5 Shares JJ.“ ˙md | E 

£43 Shares, N VVV é$ .. 

Oxford Electric, Ordinary, 1-96 and 407-10,810 ............ 8 

River Plate Electric Light and Traction, Deb. ... 100 

Royal Electrical company of Montreal. 18 
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NOTES. 


Personal.— We gather that Prof. Röntgen, who has 
just accepted a call to the University of Munich, has been 
appointed director of the State Institute of Physics and 
Meteorology. 

Telegraphs in Baluchistan.— We learn that a com- 
bined post and telegraph office has been opened at Panjpai, 
the mid-stage between Quetta and Mishki, on the newly- 
opened Kafila and trade route, the system being rapidly 
pushed on to eventually terminate at the border of British 
territory, three hundred odd miles from Quetta. 


London Telephone Tariffs.—On Friday last in the 
House of Commons, Mr. Hanbury, in replying to Mr. 
Provand, stated that the tariff and regulations for the 
Post Office London telephone exchange system were 
practically complete, but until the work of constructing 
the main system was also complete it had been thought 
better not to publish the details of the scheme. 


Birkbeck Institute.—The annual conversazione of 
Birkbeck students was held on Saturday last, when Mr. 
Alderman Treloar received the guests. An excellent 
programme was arranged, which included X-ray demon- 
strations and connection by electrophone to the various 
entertainments in London. During the evening Dr. W. 
Hampson carried out some interesting experiments with 
liquid air. 

Italy.—We learn that remarkable activity is being dis- 
played in electrical matters in Italy at the present moment. 
Amongst the various projects for electric lighting installa- 
tions we note that the specifications for the lighting of the 
town of Frosinone may shortly be obtained from the muni- 
cipal authority. A central power station is projected at 
Bassignana, which is to serve an electric railway which will 
connect Allessandria, Bassignana, and Vallenza. The elec- 
tric railway from Milan to Varese has also been approved 
of by the Government. 

Gilchrist Lecture.—Dr. A. P. Laurie delivered a 
Gilchrist lecture at Wrexham on Friday last on the 
“Electric Current: Its Application and Use.” Sir Robt. 
Cuncliffe presided, and, in introducing the lecturer, said 
that they would soon have the electric light in Wrexham. 
The lecture itself was a most practical one, as the lecturer 
did not confine himself to ancient history. He finally 
predicted that whatever the future source of power might 
be—coal, wind, or water—he was quite sure that the 
twentieth century was to be a century of electricity. 

Institution of Electrical Engineers.—We have 
received the January issue of the Journal of the Institution 
of Electrical Engineers. It contains the presidential 
address of Prof. Thompson, and also the papers read since 
the opening of the session, with the discussion on each, 
the last paper given being that by Mr. Hope-Jones on 
Electrical Time Service.” In addition to these papers 
there is an original communication by Mr. A. Russel on 
“ How Condenser and Choking Coil Currents Vary with 
the Shape of the Applied E.M.F.” The last part of the 
volume is taken up by the “ Report of the Committee on 
Copper Conductors.” 

Magnetic Disturbances.— The technical institutions 
in Berlin have laid a memorandum before the Reichstag 
respecting the electric and magnetic disturbances due to 
the electric tramways and railways in Berlin. In this 
memorandum it is pointed out that as soon as electric 
traction was first started on the circular railway the dis- 
turbances were felt in the Imperial Institute, 24 miles 
away. These disturbances have rendered impracticable the 
making of observations on the earth’s field, and special 


precautions have also to be made in order that the ordi- 
nary magnetic instruments for measuring small currents 
should not be affected. 

“Science Abstracts.” — The January number of 
Science Abstracts just to hand contains an immense amount 
of condensed information collected from scientific and 
technical journals all over the world. The abstracts are 
divided into 10 different classes, such as physics, chemistry, 
electricity, heat, etc. With this number we have also 
received the index to vol. ii., this giving, in addition, 
some errors in the past volume, and also a list of the 
journals from which the abstracta are taken. In the 
January volume of Science Abstracts we also notice that a 
section on steam plant, gas and oil engines has now been 
introduced, and abetracts dealing with motorcars in general 
are also included. 

Steam-Engine Developments.—Mr. A. Saxon on 
Saturday last read a paper before the Manchester Associa- 
tion of Engineers on the “Future Development of the 
Steam-Engine.” Amongst the predictions in this paper 
was one to the effect that the standard pressures will be 
increased to as much as 500lb. per square inch in the 
future. The author considered that this would lead to 
increased engine speeds, but in the report of his paper 
before us we do not see the question of lubrication referred 
to. We note, however, that he predicts that the desigu 
of engines to drive electric lighting plants will play a 
large part in the perfection of steam-engines. Mr. Saxon 
also predicted that England will hold her own in engine- 
building. 

Rare Metals.—In view of the ever-recurring rumours 
as to the discovery of platinum, iridium, and osmium in 
different regions more or less inaccessible, enquiries have 
been made by the State Department at Washington as to the 
truth of the so-called discoveries. These enquiries were 
carried out with the help of consuls connected with the 
Department, and their reports show that the metals in 
question did not exist in paying quantities in districts in 
the United States and South America where they have 
been stated to have been found in considerable quantities ; 
but reliable information as to the amount of deposit in any 
one place is not to hand. The Department, however, says 
that there is a general impression that payable deposits 
exist in British Columbia. 

Manchester Tramways.—The Permanent-Way Sub- 
Committee of the Tramways Committee at Manchester 
have after serious consideration come to the conclusion 
that they cannot adopt the side-running trolley in their 
city. The mechanical and other difficulties in erecting a 
system of side-running trolleys have been found to be too 
great to allow it to be used. The committee therefore 
recommend that the central-pole system of suspension be 
used, with flexible supports, wherever the streets are wide 
enough. In other places the span-wire construction is to 
be used, the trolley wires being kept as central as possible 
over the track. ‘These conclusions have been definitely 
fixed, and the electrical engineer of Manchester having this 
work in hand has been instructed to proceed on the above 
lines. 

Burmese Telegraphs.— We gather from Indian 
Engineering that the total length of telegraph lines in the 
province of Burma had during the last official year increased 
from 5,177 to 5,296 miles, the total length of wire increasing 
in proportion from 11,838 to 12,148 miles. The messages 
between Rangoon and Calcutta took an average time of 
41 minutes. This is a distinct improvement when com- 
pared with last year, when the time taken was 53 minutes. 
We gather that the Moulmein-Bangkok line was interrupted 
during the year for 10 days, and the line to China for 
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about 70 days. Owing to a severe storm about half a mile 
of the line between Rangoon and Prome was wrecked in 
April, 1898. A most peculiar cause is attributed to the 
destruction of about 13 miles of line on the Rangoon- 
Moulmein section, this damage being effected by wild 
elephants. 

A Bonus System.—The Electricity Committee of the 
Halifax Town Council had decided, subject to the approval 
of the Council, to grant a bonus to members of the staff 
employed at the electricity works on any reduction of the 
total works and management costs when these are brought 
below 1:5d. per unit. Last year the total cost per unit was 
165d. The committee propose that for every pod., and 
pro rata for every 1d ud., a bonus of £130 be given to the 
staff in the following proportions: to the chief engineer, 
£50 ; to the assistant engineer, £40 ; to each charge engi- 
neer (now numbering three), £10; and to each driver (at 
present four), £2. 10s. It was suggested that the scheme be 
in operation for the two years ending March 31, 1901, after 
which it should be subject to revision. The scheme was a 
good one, but as it has been withdrawn comment is 
unnecessary. 

An Armature Disc Press.—The Electrical World 
illustrates in ite first issue for February an improved 
armature disc punch which contains several novel features. 
The first of these is an arrangement by which the whole 
press can be inclined, so that, instead of the plates being 
laid on a horizontal surface to be punched, they are placed 
on an inclined plane. The discs then automatically slide 
out of the way when they have been punched to shape, 
thus saving a considerable amount of hand labour. The 
machine is so designed, however, that it can be inclined at 
any angle, or can be placed with the dies horizontal. 
Another feature in this machine is a knock-out for the 
lower disc for removing the iron plates when punched, 
which is worked from a crank in such a way that the space 
for inserting the iron plates is in no way impeded. The 
machine is designed for punching plates up to 12in. in 
diameter. 

Telephones at the War.—From the news received 
from South Africa it is clear that telephones are being 
largely employed for communication purposes by the British 
forces on active services. At Ladysmith the outlying 
positions are connected by telephone with headquarters, 
and this connection proved of great service when the town 
was attacked last month. At Mafeking also, Colonel Baden- 
Powell has a telephone service arranged with all his outposts 
so that he receives quickly the information of any move on 
the part of the surrounding forces. The latest news, how- 
ever, is from a letter from a private soldier in the Grenadier 
Guards to the effect that a Boer spy has been found to be 
using telephone communication from a house within the 
English lines at Modder River, presumably to the Boer 
position. The end of that spy is said to have been as 
sudden as the switching-off operation in a telephone 
exchange. 

Machine-Shop Practice.—Mr. Henry Roland con- 
tinues in the Engineering Magazine his series of articles on 
the revolution of machine-shop practice. The article at 
present before us deals with the application of automatic 
mechanical production to heavy work. In this article the 
author illustrates some new machine tools, used at the works 
of the Westinghouse Company of America, for manufacturing 
the Parsons steam-turbines in quantity, and also a number 
of tools used in the Westinghouse Company’s works and in 
those of the General Electric Company at Schenectady for 
making electric motors for street railway working. In the 
heavier work the tendency to bring the tools to the work 
rather than the work to the tools is seen. The author 


comments on the fact that the use of milling machines 
appears to have increased very little during the past four or 
five years, and that for certain classes of work the older 
types of planing machines have not been replaced by milling 
heads, as was expected. 

Electrical Cabs in Berlin.—We are glad to note 
that in Berlin electrical accumulator cabs are being 
tried, and we trust that the experience gained in England 
may be of service in Berlin showing the designers of 
these cabs what to avoid. Two independent motors are 
provided on each of these vehicles, each capable of 
developing 2 h.p. at a speed of 1,200 revolutions per 
minute. These motors are independently geared on to 
the rear wheels of the cab, thus rendering differential 
gearing unnecessary. Arrangements are also made so that 
in the event of one motor breaking down, the others 
can be used to drive the cab home at a slow speed. The 
accumulator used is carried in the vehicles much in the same 
wayas in theEnglish cabs. The accumulators have a capacity 
of from 60 to 70 ampere-hours, and consist of four cells of 
the Hagen type. The vehicle is provided with wooden 
wheels, and weighs complete about 2, 500lb. Solid 
rubber tyres are used on the wheels. The maximum 
speed of the cab is juat over 11 miles per hour. 

Sterilisation of Wine.—Until recently the experi- 
ments made to sterilise liquids by means of electricity 
have failed because the application of continuous current 
decomposes the liquid and thus renders it useless, while 
alternating currents of the frequency usually employed are 
not sufficient to destroy the microbes which are the cause of 
the fermentation against which a remedy is sought. From 
a note in El Telegrafista Español we gather that, accord- 
ing to Meritens, all microbes in wine can be killed in a few. 
seconds by the application of alternating currents of high 
frequency and low potential, which at the same time 
conduces to conserve the wines. Mr. Meritens has made 
an apparatus which consists of a narrow glass tube through 
which the wine to be treated passes. Inside the tube there 
is a series of metal discs. These are insulated, and each is 
in communication with one of the terminals of an alter- 
nating-current dynamo. The speed of the liquid is regulated 
by a valve so that it can be subjected to the action of the 
current for any given time. It is said that the invention 
has proved of considerable commercial value. 

Society of Model Engineers.—A very interesting 
paper on High-Tension Electricity was read by Mr. 
Stanley J. Harding at the ordinary monthly meeting of 
the Society of Model Engineers, held at the Memorial 
Hall, Farringdon- street, E.C., on Feb. 7. The paper was 
illustrated by a number of experiments with induction and 
Tesla coils, vacuum tubes, and X-ray apparatus. Some 
interesting lantern slides illustrating the subjects described 
were also projected on the screen. The society’s model 
railway track was used during the latter portion of the 
evening, and several of the members’ models were tested 
under steam. We note that the next meeting of the 
society is to be held on March 8, when there will be an 
exhibition of the models entered for the society’s com- 
petition, and for which gold and silver medals are offered. 
Some very fine engineering models have been entered for 
this competition, and the exhibition will naturally be of 
much interest. Visitors will be admitted on this occasion 
by complimentary tickets, which can be obtained on 
application to the hon. secretary, Mr. Frank E. Powell, 
6, Farringdon-avenue, E.C. 

The Solenoid Gun.— The inventor of an electric gun 
which is to propel its shells by means of the magnetic 
force generated in a solenoid, first hailed from Washington. 
We referred to his invention and showed the futility of 
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his claims in a note appearing at the beginning of 1898. 
The gun in question was described in our American con- 
temporary Electricity, which now states that the electric 
gun has been reinvented in New Orleans. The gun which 
hails from this towns has all the advantages of the one 
described previously, and one great point still farther in 
its favour. This is that the inventor proposes to construct 
at once a large service model with a view to testing the 
practicability of his ideas. We regret that he thinks it 
worth while to make a trial on a large scale, but are sure 
that he will save the technical editors of electrical papers 
a considerable amount of ink by so doing. As the range 
of the gun is to be from five to six miles, the inventor will 
want a considerable estate on which to erect his solenoid 
in order that the necessary speed when leaving the muzzle 
of the gun may be obtained. The local electric lighting 
company will no doubt find a profitable consumer when 
the inventor has his model ready for working. 
Concentric Cables.—The use of concentric and triple- 
concentric cables for street mains in England is now so 
common that it seems strange to us to hear of these mains 
being introduced into New York. We learn from the 
American Electrician that the Edison Company have adopted 
a concentric cable for their three-wire network. In this case 
they have not used triple-concentric cables, but have run 
a single uninsulated conductor for the third wire. We are 
surprised to find our contemporary advocating that this wire 
should be laid bare and be earthed at various parts along 
its length. It is suggested also that the sheathing of 
the cable could in that case serve as the centre wire, and 
we are told that there would be no danger of electrolysis 
because the drop of the neutral is slight and varies in 
direction on a well-balanced system. This argument seems 
to us to be faulty, because although the voltage drop may 
not reach such a high value as that in the earth return of 
the tramways in the United States, yet the proximity of 
the electric light mains to water-pipes, etc., would tend to 
greatly increase the leakage and electrolytic trouble. The 
Board of Trade regulation, that such systems should only 
have their central wire earthed at one point at the central 
atation, is the only real safeguard in such circumstances. 


Electric Lighting Profits.—One of the town 
councillors at Liverpool is doing his best to withdraw from 
the reserve fund the money which the electric light under- 
taking has been able to lay by during the past year. Ata 
recent meeting of the Corporation he was informed by the 
town clerk that he could not use the £30,000 now 
standing at reserve, for the benefit of the ratepayers. His 
next move was to get the profits for the past year from the 
electric lighting undertaking used for current expenses in 
other departments, rather than that they should be laid by 
or absorbed by a reduction in the price of electrical energy. 
This proposal to make the consumers at the municipal 
lighting station pay more than their due share of the rates 
is not a new one, and it is difficult to get the Radical 
members, who usually bring such propositions forward, to 
understand that they cannot eat their cake and have it too. 
We have always maintained that an electric lighting 
undertaking equipped by a municipality should supply at 
cost price, making, of course, allowance for reserve and 
contingencies. The main bulk of the ratepayers then only 
gain an indirect advantage, but owing to the reduction in 
the price this indirect advantage is a very considerable one. 
We are glad to note that at Liverpool the effort to use 
electric lighting profits in the way suggested has not been 
favourably received. 

Parallel Running.—Mr. F. G. Sykes, of Brooklyn, 
writing to the Electrical World, describes his experience 
in central-station work when running a 1, 500-h. p. hori- 


zontal oross· compound Corliss engine and a 3,000-h.p. 
horizontal double tandem compound MacIntosh and 
Seymour engine. The first of these engines was direct 
coupled to a General Electric 750-kw. three - phase 
alternator, and was fitted with a centrifugal ball 
governor, while the MacIntosh and Seymour engine was 
provided with a shaft governor and was connected to 
a 1,500-kw. alternator. The speeds of the engines 
were approximately the same. The first engine had a 
50-ton flywheel. It was found that when running on 
artificial load no difficulty was experienced in synchronising, 
but as soon as the attempt was made to shift the load from 
one unit to another, large synchronising currents were set 
up. This was met by using a more viscous oil in the 
dash-pot of the firat engine, and afterwards by arranging 
a means to vary the speed of this engine by an adjustable 
weight on the governor. When this was done, almost all 
troubles in parallel running ceased. When it was required 
to change the load from one unit to the other the speed- 
changing device on the governor was employed, the field. 
excitation being only varied to keep down the cross 
currents. The writer concludes that, in order to run 
successfully in parallel with direct-connected alternators, 
it is necessary to have the governors of the engine made 
sluggish to sudden variations of speed, while the speed 
control on these governors should be worked from the 
switchboard. 


Alternating-Current Arc Lamps.—Mr. R. Fleming 
strongly supported che series alternating current arcs with 
constant-current transformers in a paper read before the 
North-Western Electrical Association last month. The 
system which he advocates has been described in our 
columns before, and is practically the same as that adopted 
in England with the rectifier omitted. We are surprised to 
note, however, that he claims the alternating current to be 
equal, if not superior, to the direct, especially for street- 
lighting, owing to the improved distribution of light from 
the alternating current arc. This point was borne out to a 
certain extent in the discussion, but from the remarks we 
gather that inside a zone of some 30 yards from the lamp 
column the direct-current lamp gave better results. The 
author of the paper estimated that the saving in cost by 
using the series alternating system with enclosed lamps 
instead of the open arc lamp was from £1. 5s. to £2 per 
lamp per annum. One man only was employed to take 
care of some 600 lamps, whereas it required six men to 
look after a similar number of open direct-current arc 
lamps. He advocated the use of a current of 6:6 amperes 
with 70 volts across the arc as most satisfactory. Some of 
the speakers on this paper gave interesting figures as to 
the use of 32-c.p. five-ampere series incandescent electric 
lamps on the series system. It was stated that these lamps 
had exceptionally long lives owing to the substantial carbon 
rod used, and that the candle-power after 10,000 hours did 
not drop to more than 25 in a special case. The average 
life of the lamp was said to be from 4,000 to 5,000 hours. 
Two kinds of cut-outs had been tried with these lamps, 
one being the ordinary paper film cut-out and the other a 
shunt coil across the lamp. 


Electromagnets.—It is a curious fact that, in spite of 
the great amount of literature devoted to the design of 
electromagnets, erroneous impressions as to first prin- 
ciples should still exist. Thus we notice in the Scientific 
American an article on an improved electromagnetic 
apparatus designed by Francisco de Borja Pavon, of 
Caribarien, Cuba. The idea of the inventor is that having 
obtained the maximum density of magnetic field with an 


iron core and exciting coil, this maximam could be still 


further increased if the whole arrangement is surrounded 
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by a second field-magnet system with an independent 
exciting coil which is concentric with the first. In carrying 
out this arrangement the author has actually made models, 
photos of which are reproduced in our contemporary. 
Three such systems of concentric field-magnet poles are 
used in both the bipolar dynamo and the multipolar. The 
two inner poles of the bipolar machine are made circular 
in shape, while the outer pole which surrounds the two 
inner is made to embrace the system in the usual way with 
extended pole-pieces. The exciting coils round the two 
inner poles are practically enclosed. In the multipolar 
machine the same construction is used, except that it 
becomes considerably more complicated, and also the 
surfaces exposed to magnetic leakage are considerably 
greater. The inventor's idea evidently is that while the 
outer poles will be as strongly magnetised as in the 
ordinary machine, the intermediate pole will be much 
more strongly magnetised and the inner pole even more 
strongly still. An elementary knowledge of the perme- 
ability of iron would have saved in this case some 
expensive experiments, and we wonder that our contem- 
porary has not pointed out the futility of the device. 


Pacific Cable Details.—We take from the Electrical 
World a few extracts from the official reports received from 
Lieut.- Commander H. M. Hodges, who commanded the 
“ Nero ” during the last part of the voyage undertaken to 
investigate the feasibility of a cable route across the Pacific. 
The report of the first part of the voyage is referred to in 
our issue of Jan. 26: The Nero” surveyed between Guam 
and Luzon, and then ran back to Guam, pursuing a zigzag 
course, in order to sound along the route selected with a 
view to obtaining the best possible location for the cable. 
Then she ran a straight course to Yokohama. She returned 
zigzagging to Guam, and will zigzag across the line to the 
Midway Islands and to Honolulu, when her work will be 
completed. The “Nero” has found a depth of less than 
3,000 fathoms between Yokohama and Guam and 
Luzon and Guam. Three thousand fathoms is the 
extreme depth the authorities were willing to lay the cable. 
The cable between Honolulu and Dongala Bay, which is 
the Luzon terminus of the eable line, will be 4,812 knots 
long. Only two offsets from the projected great circle 
route between the Midway Islands and Guam were 
found necessary to avoid obstacles to successful laying 
and operation of the cable. The first was a submarine 
mountain a short distance west of the Midway Islands, 
and the second an abyss more than 4,900 fathoms 
deep, found about 500 miles east of Guam. Our 
contemporary also contains some remarks of the vice- 
president of the Commercial Cable Company on a paper 
read before the American Institution of Electrical Engi- 
neers by Captain G. O. Squier. He pointed out that 
Captain Squier has not allowed for a duplicate cable as 
part of the Government system, in spite of the fact that 
a cable system cannot be deemed to be successful 
without a second line. He goes on to criticise the 
figures in the paper as they would be altered by the 
additional capital outlay which would have to be incurred 
by laying a duplicate cable. 

British Tramway Development.—The February 
number of Cassier’s Magazine contains an article by Mr. J. 
Clifton Robinson on “ British Tramway Development,” in 
which the progress of British tramway engineering is traced. 
The author draws attention to the fact that as early as 
1837 there was a successful tramway in the city of New 
York. It consisted of tracks laid down on which the 
wheels of the vehicles could run more smoothly. The 
roads in America at that date were exceedingly primitive, 
being covered with mud in winter and deep with ruts and 


dust in summer. Hence a well-defined wheel track was an 
advan Mr. Robinson then refers to the pioneering 
work of Mr. G. F. Train, the designer of the Birkenhead 
tramway, who also did a large amount of work at other 
places throughout the country. From thie the present 
systems of traction are traced, and Mr. Robinson gives 
some figures as to the costs of working which he obtained 
from the Bristol, Dublin, and Stoekton lines. Thus he 
considers that, speaking broadly, the cost of operating a 
first-class electric line amounts to 5d. per car mile. Of 
this the power-house expenses, including coal, stores, wages, 
and salaries, account for 0°773d.; the traffic expenses, 
including wages, uniforms, superintendent's salary, stores, 
and compensation account for 2 503d.; the maintenance and 
renewal of the power-house plants, line equipment, and per- 
manent way, 1:009d.; while local rates and taxes account for 
the balance of 0715d. per car mile. These figures are, of 
course, varied by local circumstances. The author also states 
that on the lines mentioned about 1046 Board of Trade 
units are used per car mile. Mr. Robinson concludes 
that while giving the public a cheap service electric traction 
ensures that the cost shall not exceed 50 per cent. of 
the revenue. This result has been nearly approached 
even on lines recently opened in Bristol and Dublin, and 
the revenue obtained in such cases not only yields a 
substantial return on the original capital, but also on the 
extra cost of re-equipment. 


Labour Ciauses.—Mr. Benjamin Taylor, F. R. G. S., 
contributes to the February number of Cassiers Magazine 
an article on Labour Clauses in Pablie Contracts,” which 
is pointed by a number of examples of the interference 
experienced from these clauses by electrical manufacturers. 
These cases are of recent date and have been referred to 
individually in our columns. The collection of them 
together into one place is, however, most valuable, and 
the author has also added the exact terms of the 
resolutions in which the various municipal authorities 
have inserted in order to interfere with the relations 
between employer and employé. He points out that 
in nearly all the resolutions the workmen’s union is 
made the sole arbitrator as to what is the fair wage in 
the district, and that in certain cases firms have been 
objected to who actually paid, in piecework prices, higher 
than the union rate. We are glad to find that some 
electrical firms have withstood these clauses most success- 
fully, although, in the case of Sheffield, the contract 
was only confirmed to Messrs. Ferranti by a majority 
of 3 in 49 votes. The author concludes that by a 
common agreement of employers in all trades it should 
be possible to compel the deletion from all contracts of 
clauses giving the purchaser the right to lay down the 
wages to be paid or the hoars of labour to be observed. 
They should also be enabled to enforce the principle that 
fair wages are not what the trades union representatives 
choose or specify, but the rates agreed between employer 
and employé. We cordially agree with the author in 
this, and are glad to see that the employers are resisting 
these labour clauses, which tend to wreck the industry 
of the country. It is interesting to note that the last 
attempt at Manchester to upset a contract placed with 
Messrs. Ferranti, Limited, for two large engines was not 
successful, in spite of the fact that the labour clauses 
were kept in the background, and a subsidiary point 
made the main point at issue. 


Electrolysis.—At the meeting of the Manchester 
City Council last week Sir John Harwood, in moving the 
adoption of the report of the Waterworks Committee, 
referred to the alleged injury to the water-pipes by electro- 
lysis. He stated that the committee had primé facie 
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evidence from the condition of their small pipes that there 
was considerable damage going on, and that they were 
led to believe that electricity escaping from the mains was 
responsible for this damage. This danger from electro- 
lysis might be expected to increase when the electric 
tramways were working. As, however, no one present 
could give an absolute statement as to the damage 
done already by electrolysis, the committee suggested 
that the chairman of the Technical Instruction Committee 
should be requested to afford the technical schools the 
facilities necessary in order to make a full investigation 
into the matter. This question was naturally taken up by 
Alderman Higginbottom as chairman of the Electric Light- 
ing Committee. He pointed out that the whole of the 
work being done by the Electricity Committee was under 
the most strict Board of Trade requirements, which had 
been eompiled to prevent damage by electrolysis. He 
admitted that some few years ago a few water-pipes had 
been damaged owing to faulty cables, but these had been 
replaced, and there was no possibility of leakage from 
them. While his committee had no objection to the 
investigation being made at the present time, it should be 
only after a joint conference of the committees interested. 
In consequence of the opposition brought against the 
report, it was amended by the suggestion that the chair- 
men and deputy-chairmen of the committees should meet 
together and employ such experts as they thought fit to 
investigate the matter, and to arrange what should be 
done in the future. Without seeing the primd facie evidence 
which the chairman of the Waterworks Committee referred 
to, we cannot give an opinion one way or the other, but 
there is ample proof that where the Board of Trade require- 
ments are complied with, as they are in Manchester, trouble 
from electrolysis will not be felt. 


Telephone Cable Laying. — We referred some 


months ago to the laying of the telephone cable aeross the 
Mackinaw Straits from a town named St. Ignace. This 
cable is being used by the Erie Telephone Company, and 
permits of direct communication between the upper 
and lower peninsulas of Michigan. The cable is 
compossd ef 10 pairs of wires, two pairs being 
of No. 14 B. & S. and eight pairs of No. 16 B. & S. 
gauge. Each conductor contains seven strands, and is insu- 
lated to „in. diameter with rubber compound of special 
high quality for submarine work. Over the cable con- 
ductors two heavy friction tapes are put on in reverse 
directions, then follow two servings of tarred jute also in 
reverse, and finally the cable is armoured with No. 6 
B.W.G galvanised steel wire. The specifications called for 
an insulation resistance of 500 megohms per mile, and a 
maximum copper resistance of 14 ohms per mile for the 
No. 14 wires and 24 ohms per mile for the No. 16 wires. 
The finished cable measures about 2}in. in diameter, and 
weighs 15 tons to the mile. The Electrical World, in 
describing the laying of this cable across the straits, for 
which some six miles of cable were required, makes it 
clear that the usual survey of the bottom to receive the 
cable was net made. The cable was jointed up into a con- 
tinuous length on shore and then coiled in the hold of a 
scow. This scow being divided lengthways by a bulkhead, 
the cable had to be coiled on each side of the bulkhead. 
The coiling was done in the figure of 8 form, with the 
cross very near one end. The succeeding layers were 
divided by strips of wood, in order to prevent any catching 
up or kinking when paying out. The scow was towed 
across the straits by two steam-tugs, and the shore end 
landed on the Mackinaw City side of the water. 
The last 1,000ft. had to be hauled ashore, owing 
te the shallow water not having sufficient depth 


for the tugs The tugs started, and the cable 
was paid out at the rate of about two miles 
per hour, until when near the St. Ignace shore a 
reef of rocks not showa on the Government chart and 
not revealed by previous soundings on the cable-laying 
expedition stopped the tugs. It was eventually found 
that the reef was comparatively short, and a detour was 
made. The delay, however, prevented the work being 
finished on the same day as it was started, and the remain- 
ing end of the cable was dropped on the bottom of the 
lake and was then picked up again the next day and the 
cable completed. From tests made after the work was 
done an insulation resistance of over 1,000 meghoms per 
mile was found on all the cable. 


An Internal-Cembustion Engine.—The presidential 
address of Mr. Henry O’Connor to the Society of Engineers 
contained much of interest to gas engineers, and one point 
in particular which is of interest to electricians. This is a 
description of an internal-combustion engine invented by Mr. 
P. F. MacCallum, of Helensburgh. This engine is designed 
to burn coal dust in the working cylinder, and has been 
tried experimentally in Edinburgh. In working the 
experimental engine, a volume of air is compressed by 
the up-stroke of the piston into the upper part of the 
combustion cylinder. The proper quantity of coal dust 
is then injected by a jet of high-pressure air on to a 
wrought-iron plate attached by a stud to the piston, and 
maintained at a high temperature by the successive com- 
bustions. Immediately the first portion of the coal dust 
strikes the plate, ignition takes place, and a working 
down-stroke is made. When the piston reaches the 
bottom of its stroke, the exhaust valve opens, allowing 
the combustion products and suspended ash to escape. 
A fresh charge of air then ascends through automatic 
valves from the crank chamber, and is compressed into 
the upper part of the cylinder in readiness for another 
combustion stroke, and so on. As the fuel never comes 
into contact with any but dry surfaces, and is always kept 
in a state of suspension and motion, no accumulation of 
ash or dirt takes place within the engine ; the force of the 
exhaust being amply sufficient to sweep out any solid 
matter which can possibly enter the engine through the 
fuel feeder. The engine is equally satisfactory when 
employed with oil. The engine working with coal dust 
gives diagrams of good and regular form, showing about 
15 h.p. at a speed of 150 revolutions per minute, with a 
fuel consumption of about 14lb. of eoal dust per horse- 
power per hour. The consumption of fuel weuld be 
much less but for several defects in the design of the 
experimental motor—in fact, from one cause and another, 
nearly one-half of the fuel injected at each stroke is 
exhausted without having done any useful work. Not- 
withstanding the defects alluded to, inseparable perhaps 
from a first moter presenting so many points of absolute 
departure from previous practice, the engine has been pro- 
nounced a practical success by many well-known experts 
who have examined it in operation. Prof. Stanfield 
predicts that a larger engine of improved design will 
give a horse-power for a consumption of about lb. of 
coal per hour. Almoat any kind of coal can be used, 
and the cost of pulverising is stated to be from 6d. to 
gd. per ton. The inventor is said to be now engaged 
in forming a company to fully demonstrate his system 
by building a larger engine on improved lines. The 
difficulties to be expected with such an engine are many, 
and the lubrication of the cylinder is by no means the 
least of these. We are told, however, by Mr. O’Connor 
that this has been overcome in a mest ingenious way, but 


the exact details are not given. 
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as to the development and extensions of the Niagara power extremely high efficiency, which is said to be 90 per cent 
11 of electrical generation and distribution. He explains | at full load, but even then the loss amounts to some 100 h. p., 
t 


t when the station was first laid down three 5,000-h.p. 
machines were provided, and that this number has now 
been increased to 10. The largest of the new local electro- 
chemical factories started near to the power works are 
those of the Union Carbide Company, which already 
absorbs some 15,000 h.p. The long-distance transmission 
of power from the station has also been continually 
on the increase. Thus the Buffalo General Electric Com- 
pany takes some 3,000 h.p. over lines which are about 
27 miles long and transmits it to meet the requirements of 
its consumers. The International Traction Company, which 
operates in Buffalo and the surrounding district, also takes 
its supply from the Niagara. Mr. Woodbridge goes on to 
state that although it was originally contemplated that 
16 of these 5, 000-h. p. machines should be placed in the 
power-house, it is now probable that extensions will be 
made by constructing a new wheel-pit and power-house so 
as to keep down the maximum amount of machinery in any 
one station. After that the next development is expected 
to take place on the Canadian side, where the tunnel to 
take away the tail-water can be constructed more cheaply 
than on the American side. The new 50,000-h.p. capacity 
power-house on the American side of the Falls will be situated 
nearer the river than the present power-house, and will 
draw its water from the same canal. The new generating 
units added after the experience obtained from the first 
three machines are practically all alike in detail. Mr. 
Woodbridge has, however, illustrated the improvements 
made in these machines over the earlier type by the 
combined section, which we give in Fig.1. The general 
design of the outside field, which is the revolving part 
of the machine, is practically the same as in the first 
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Fic, 2.—Fall-size Cross-Section through Two Armature Slots 
of New Generators. 


which corresponds to a considerable amount of heat to be 
carried off from the machines. Coming to the mechanical 
details, which have been altered in the more recent types, 
one of these is the method of supporting the bearings 
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fn accurate concentric alignment with the frame, and | tailed, and through these ribs run vertical passages, as 
the other is the cooling arrangement. The spiders | shown in the left-hand section, through which eB 
holding the two bearings are forced downwards by means | water is circulated for the purpose of cooling the iron. 
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of bolts shown into tapered seats bored in the interior |. Pipes connect the lower ends of these passages, while the 
of the frame. The bearings themselves are also forced | upper ends are capped and connected together by means 
to a tight fit in the spiders. These bearings are piped | of small square cross-passages cored in the casting. The 
to an oil-circulating system, as shown in the left-hand | connections are such that the water must flow up one 
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section, and chambers cored in them are piped for | passage and down the next, and so on throughout the whole 
the circulation of water for cooling purposes, as | series around the frame. In addition to this, there are the 
shown in the right-hand section. The frame itself has | usual ventilating spaces in the armature iron through which 
vertical ribs, in which the armature laminations aro dove- | air is drawn by the centrifugal action of the fields and air 
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funnels mounted on the drivers, The field coils are made 
up of bare copper strip, but differ from the usual edge- 
wise coils, in that there are four layers. Fig. 2 shows 
a full-size cross-section of two of the armature slots, while 
Fig. 3 shows a plan and partial section of one coil. The 
four layers are separated from each other, and rigidly held 
in 1 by means of metal spacing rods covered with mica 
and shellac insulation. Between these spacing rods there 
is ample room for the ventilation of each layer, the circula- 


tion of air being permitted by means of ventilating openings 
in the casing. is casing consists of a brass framework 


of skeleton ribs and perforated plates riveted together, 
the spacing rods being fastened to the plates by 
screws. e edgewise turns of each layer are insu- 
lated from each other by strips of built-up mica 
and shellac insulation inserted between them. After 
describing the machines, Mr. Woodbridge gives full 
details of the governing arrangements now bane used for 
controlling the large turbines. He also gives some most 
interesting information of the transforming plant required 
both for the local distribution of power and for its trans- 
mission over long-distance lines. The illustration (Fig. 4) 
gives a diagram of the circuits used in transmitting the 
power to the calcium carbide factory which is mentioned 
above, and to which we referred in a previous issue. It 
will be remembered that in this case it was advantageous 
to transform up to 11,000 volts, as it was found that the 
distribution at 2,200 volts involved much too heavy copper 
mains, and also there would be trouble in the conduits due 
to the heating of the same. In this case, however, as 
mentioned above, some 15,000 h.p. are being used. The 
length of the conductors, however, is only about 11,000ft. 
The transformers used in connection with this power suppl 
are of 2,500 h.p., and are cooled by means of oil in whic 
vate pipes are placed to assist in getting the heat away 
from the oil. 


THE FUNCTIONS OF THE ENGINEER.* 


BY SIR WILLIAM HENRY PREECE, K.C.B., F.R.S., PAST- 
PRESIDENT INST.C.E., PAST-PRESIDENT I.NSTE.E. 


The success of the modern engineer is due to the fact 
that he has buried in the depths of oblivion the much- 
vaunted empirical rule of thumb, and that he has elevated 
to the heights of science the observations of exact practice 
and the exercise of pure reason. The principle of doubt, 
which is the root of all scientific enquiry, forces him to 
consider every phase of weakness in the materials that he 
employs in his structures, to examine every possible cause 
of error in his designs, to anticipate every source of failure 
in his work. The principle of faith, which is the outcome 
of the growth of his experience, must be continually 
illuminated by the light of progress and controlled by the 

tient development and consideration of the too-long- 

dden laws of Nature. The engineer must maintain his 
acquaintance with ever-growing science so as to be able to 
fulfil promptly and accurately his duty, which is the 
application of the great principle of energy and the utilisa- 
tion of the marvellous properties of matter to the wants, 
comfort, and happiness of man. 

In considering the functions of the engineer we have 
to consider his practice and his making. His practice— 
what has he got todo? The practice of engineering can 
be divided into three branches: civil, military, and naval. 
The term civil was originally introduced to distinguish the 
55 man of peace from the practical man of war. 

ngineering applied to our wants and comforts is a very 
different thing to that applied to the destruction of our 
foes or to protect ourselves from their wish to destroy 
us. War is waged both on land and sea, and as the 
conditions involved in attack and defence in modern 
times have become so totally different in these two 
cases, the term military has been gradually confined to 
the operations of our army on land, while the term 
naval is applicable to the warlike operations of our 
fleets. England owes her present position as the centre 
of a great empire to her naval supremacy, and she has 
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acquired this supremacy as much by the inventive, con- 
structive, and maintaining powers of her working engineers 
as by the mighty deeds of her fearless fighting sailors. 
Civil engineering aids us not only to build that haven of 
rest and comfort that we call “home,” but to surround it 
with the elements of health—pure air, pure water, pure 
food, pure light. If we aggregate together in towns, or 
scatter ourselves in country districts, it supplies us with 
all possible means of transport by road, river, and rail, and 
of means of intercommunication by post, telegraph, and 
telephone. These means of annihilating time and space 
are not only interurban in our own country, but inter- 
national in our continents, and in a wider sense imperial, 
cosmical, and universal, over the whole earth. The world 
is knit in one, connected whole by wire. We know to-day 
from that triamph of art, science, and culture—the intelli- 
gent and free British daily public Press—the history 
of nearly all that took place yesterday over the whole 
lobe. 

i The engineer fears not the infinitely great, for the stars 
in their courses aid him to survey the land and to cross 
the deep with safety. He spurns not the infinitely little, 
for the molecules in their mutual actions and reactions 
supply him with those metals and those elements of purity 
and strength which give him the means to resist the forces 
of Nature so as to span the broad channel, laugh at the 
foaming river, build the palace of glass at Sydenham, cover 
acres of ground so ag to display this year in Paris the 
goods, manufactures, and works of art, industry, and utility 
of the whole world. The engineer utilises matter wherever 
it can be found ; he delves into the crust of the earth for 
ores and minerals which give him wealth, currency, pro- 
tection, and strength; he dives into the sea to survey the 
bottom as a bed for his cables, and to see that he has 
secured proper foundations for his moles, piers, and break- 
waters; he explores the surface of the earth for articles 
of necessity, of use, and luxury, He irrigates the land, 
to prepare it for the growth of pure and wholesome 
food, for the supply of cheering and sustaining drinks, 
for the maintenance of the stores on the shelves 
of the doctor, and for those articles of pure clothin 
that add so much to the comfort, cleanliness, aa 
health of man. He utilises for his purposes the great 
principle of energy so as to transform it at his will into 
its various forms of heat, light, electricity, sound, chemism, 
and material motion. By these agencies he transforms 
crude matter into its various elements, compounds, and 
states so as to secure permanence, strength, and value. 
Life is not free from his grasp. He has developed the 
empire of bacteria, and has encouraged the minute microbe 
in countless armies—to liquefy and purify our sewage, and 
to become the scavenger of our homes and our cities. He 
has by defensive measures freed the soil and the river from 
those ruthless bacterial enemies who invade our frames, and 
bring disgase and death in their train. 

Engineering is divided into various sections, many of 
them having their own institutions and their own publica- 
tions. The definition of a civil engineer, as given in the 
charter of the institution, is very comprehensive. This 
institution is “a society for the general advancement of 
mechanical science, and more particularly for promoting 
the acquisition of that species of knowledge which con- 
atitutes the profession of a civil engineer, being the art of 
directing the great sources of power in Nature for the use 
and convenience of man, as the means of production and of 
traffic in states both for external and internal trade, as 
applied in the construction of roads, bridges, aqueducts, 
canals, river navigation and docks, for internal intercourse 
and exchange, and in the corstruction of ports, harbours, 
moles, breakwaters, and lighthouses, and in the art of 
navigation by artificial power for the purposes of commerce, 
and in the construction and adaptation of machinery, and 
in the drainage of cities and towns.” It is difficult to 
classify the sections of engineers into any logical order ; 
but I have attempted in the accompanying table to arrange 
methodically the various branches upon the same principle 
as we draw up a genealogical tree, for every branch 
emanates by direct descent from the one root, engineering, 
which is applied science. [This tree is subdivided as 
follows,—Ep. E. E.] 
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ENGINEERING. 


NavaL.—Artillery, gun mountings, ex plosives— Shipbuilding 
Marine engineering — Hydrography — Application of steam, 
hydraulics, and electricity to the auxiliary machinery of shipa— 

orpedoes and submarine mining. 


MILTrART.— Fortification—Artille 
and reconnaissance— Submarine mining —Signalling and tele- 
graphy— Barracks construction Traction, road, and railway 
making Searchlights— Ballooning. 


C IVI. — Domestic. — Bolls and signals—Buildin 
Drainage — Lifts — Lighting — Ventilation — 
supply. 

Municipal.—Electrical energy—Gas—Housing the working 
classee— Hydraulic power—Hygiene—Markets—Overcrowding— 
Parks and recreation grounds Public buildings—Public lighting 
Refuse destruction Sewerage and drainage —Slaughter-bouses— 
Smoke prevention — Streets Tram ways. 

Interurban. — Bicycles — Canals — Motors — Railways — River 
navigation -Roads—Telegraphe—Telephones—Surveying. 

National.—Breakwaters — Ceramics — Chemical industries — 
Coinage — Construction of machinery and engines — Docks — 
Harboure—Irrigation and agriculture—Lighthouses—Management 
of estates— Manufacturing processes—Metallurgy—Mining and 
quarrying — Refrigeration — Signal stations RT rigonometrical 
survey. 

International.— Connection of national surveys—Lighthouses— 
Poste (letter carriage—Steam navigation—Submarine telegraphy. 

Cosmical (or Universal).—Astronomical mensuration—Geodesy— 
Hydrography—Manufactures. — 


(architecture) 
arming — Water 


The growth of invention in early ages was very slow. 
Man sheltered himself in caves. How long did it take 
him to devise a tent, or a hut, or a house? How long to 
protect himself with clothing? How long to construct 
weapons of oftence and defence, not only to protect himself 
from wild beasts, and from his neighbours, but to secure 
for himself food and raiment. The first protection from 
weather was probably the skins of the animals he hunted, 
killed, and ate, and the first art acquired—the making of 
leather. How long did it take him to obtain a knowledge 
of the use of fire, and of the means of producing it 
artificially so as to cook his food, and to bake the plastic 
slay into pots and pans for drinking and eating purposes ? 

e have no record of these early stages of the evolution 
of the human being. The first known picture depicts him 
as a hunter. Ages elapsed before the conception of a 
record “ engraved upon the rock for ever” seems to have 
occurred to him, and though stone, papyrus, clay, skin, 
and wax gave him material upon which he ‘could record 
in elementary pictures his victories, his virtues, and his 
commands, many centuries passed before the greatest 
invention the world has ever acquired—the alphabet— 
occurred to some smart Phoonician, probably in the land 
of Egypt, where picture writing, hieroglyphy, had reached 
its acme. It has taken 3,000 years to mature this inven- 
tion. The alphabet we use to-day is a direct descendent of 
that first Phoonician attempt to indicate the elementary 
sounds of speech by letters. But what a change has 
occurred since the next great invention in this direction— 
printing! The brain is now excited by the publication of 
every new fact extracted from Nature's storehouse, Inven- 
tions spring up like mushrooms. They are published by 
the Press to the whole world at once. Innumerable minds 
of all nations are thus set to work to utilise, develop, and 
improve them. Advance is rapid, and progress proceeds 
at a compound interest rate. I said it took 5,000 years to 
mature the alphabet. It has taken 450 years to perfect 
printing, but 60 years in our days have matured telegraphy 
and photography, and only 60 months have been sufficient 
to apply Röntgen rays to assist the physician to apply his 

entle art to restore to health the maimed and wounded. 
uch is the advantage of publicity ! 

Why such marvellous constructive skill and scientific 
progress should have been developed on the banks of the 

uphrates and the Nile on the Old, and in Mexico and 
Peru on the New Continent, so early in the history of the 
world, is a mystery of the development of the mind that 
remains to be satisfactorily explained as much as the per- 
sistent conservatism of the negro and the gipsy of the 
present day. The wicker hut depicted on fy tian bas- 
reliofs 3,000 years ago is the same dwelling-place of the 
same race in the present day. | 

The luxurious, roomy, and well-warmed southern villa 
of their Roman conquerors failed to commend itself per- 


and explosives—Surveying 


manently to the mind of the unrefined ancient Briton. 
Nevertheless, the Roman left us the arch, showed us how 
to build a bridge, and left us his straight and admirable 
road. The words arch, pont, and street remain in our 
languages historical memorials of those early colonists. 

he rapid pro of modern engineering is phenomenal. 
Practice grows by leaps and bounds. Take any form of 
energy and examine its utilisation in any field of industry. 
Take only one instance of the application of electricity. 
See how it comes to the aid of the sailor! It controls 
the rudder, it ventilates the interior and the living space 
of the ship, it forces the draught and assists the raising of 
steam, it revolves the turrets, it trains and controls the 
guns, it handles the ammunition, it purifies the drinking 
water, it lights up the ship internally, it enables the captain 
to sweep the horizon with the brilliant rays of the search- 
light, and to communicate with his tender, or with his 
commanding officer across rece independent of weather, 
night, season, fog, or rain. It would lengthen this address 
too much to illustrate this point further. Light, sound, 
heat, chemism, and mechanics have been equally active in 
the service of man, and have helped to specialise in many 
directions the functions of the engineer. 

The Making of the Engineer.—It is idle to ignore the fact 
that the modern engineer is the outcome of high-class and 
long-sustained education, either imparted or self-acquired. 
Education means generally the training of the intel- 
lectual, moral, and physical faculties of youth, but 
the education of the engineer never ceases as long as 
he remains in active practice. I am still in school, and 
rarely fail to aequire some new fact each day of my life. 
The first foundation is clearly a broad, solid, general educa- 
tion, not specialised in any way until the pupil has reached 
the ene when he can work and think for himself. But 
from the very earliest years—in fact, from infancy—I 
advocate the cultivation of the powers of observation, a 
systematic training of the memory, and an encouragement 
of the exercise of thought. This is, in reality, the scientific 
method. Many people advocate the early teaching of 
science, but I do not. I advocate the collection and naming 
of plants, the love of animals and knowledge of their 
habits, the observation and explanation of the daily occur- 
rences in the house, the air, and the ground. The fire, a 
candle, the teapot, cooking, blacking boots, the dewdrop, 
clouds, rain, wind, and storm, the ebb and flow of the tide, 
the performances of tops and bicycles, familiarly explained, 
excite a love of nature and of science, and train the mind 
to observe, to think, and to remember. Cramming the 
young mind with ill-digested text-book science, illustrated 
by experiments that generally fail, excites ridicule—the 
common accompaniment of ignorance. 

The engineer must be a scientific man. Science deals 
with the facts of Nature, their laws and their theory. The 
engineer applies this knowledge to the uses of mankind. 
His practice means the correct design and due execution of 
works. The present president of the British Association, 
in his inaugural address delivered at Dover, drew no dis- 
tinction between natural knowledge (science) and applied 
science (engineering). His illustrations to glorify the 
former were drawn from the triumphs of the latter. 
Sciences are experimental, such as chemistry, mechanics, 
and physics, and observational, such as botany, zoology, 
geology, geography, astronomy, biology, etc. They 
are very numerous, and, as engineering, is only another 
term for applied science, it is clear that an engineer 
would waste his time in acquiring abstruse sciences that 
would be of no subsequent use to him. He must confine 
himself to those branches of science which will be of service 
to him in his fature career, so as to enable him to apply 
them to living, industry, and commerce. Mathematics, 
the shorthand of thought and the purest form of logic, 
experiment, the handmaid of observation, measurement, 
the instigator of accuracy and precision, and reasoning, the 
organ of common-sense, are the tools that shape his store 
of knowledge which memory brings to his help when he 
has to practise what he has learnt. The boy who has peer 
well through the ordinary curriculum of school, and pro- 
ceeds thence into a 5 from which he emerges as 
a young man, not only well imbued with the refinin 
ful wanes of literature and art, but with a well-earne 
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degree of science, is fully prepared to commence his engi- 
neering training and to enter the workshop or the drawin 

office, where alone he can acquire that combination o 
knowledge and skill, and that training of the brain and 
the hand for mutual aid which is called technical education. 

The Institution of Civil Engineers will now admit into 
their body only those who can produce the certificate of 
such an educational career as I have indicated above, or 
who can pass an examination which will give evidence of 
his possessing similar qualifications. A scientific man can 
become an engineer only when he has become an expert 
through practice and experience. 

It is not a question between science and practice; it is 
a question between science and rule of thumb. Practice 
is always there, but rule of thumb means rule of error, 
until by repeated failures rule of thumb becomes rule of 
right, which means the victory of organised common- 
sense. Organised common-sense is a very good term for 
science. Scientific men talk nonsense when they observe 
differences between science and practice, and so-called 
practical men act foolishly when hey ignore science and 
assert that an ounce of practice is worth a ton of theory. 
Practice based on true science means immediate success 
and economy ; practice based on rule of thumb means error, 
delay, and excess of estimates. The engineer cannot 
neglect the laws of Nature any more than the scientific 
man can ignore the success of practice. The science of the 
chair has, however, often been obsolete or behind the day. 
The professor is not sufficiently in touch with the industrial 
and economical interests of the country. It happens that 
im my own special branch of the profession practice has 
always been in advance of theory. The progress of tele- 
graphy and telephony owes nothing to the abstract scientific 
man. The fundamental principles and natural facts that 
underlie the practice of electrical engineering are the teach- 
ings of actual experience, and not the results of laboratory 
research or professorial teaching. The science is, however, 
now established, and those who are academic students have 
the advantage of aequiring a knowledge of facts and prin- 
ciples in the classroom before they commence their practical 
career. Their path is thus much cleared, and their progress 
expedited. They start well equipped mentally to grasp and 
comprehend the art of their 198 5 5 

Smeaton, Watt, Telford, Stephenson, Fairbairn, Whit- 
worth, and all our early engineers had to acquire their own 
natural knowledge by their own individual investigations. 
They had to seek out and determine first principles for 
themselves. All that is now changed. e science of 
to-day is the science of the Victorian era. The engineer is 
not now required to research as much as his predecessors. 
There are now physical laboratories where it can be done 
for him, but this must not tempt him to lessen his 
enthusiasm in verifying the facts of Nature by experiment. 
Doubt must always be transformed to faith. 

The civil engineer of eminence has not only to know 
thoroughly the science, but to conduct the practical opera- 
tions of his profession. ‘he lives of human beings are 
entrusted to his designs. People have faith in the safety 
of his ships, long tunnels, bridges, and railway trains. He 
is called upon to advise on policy, to deal with commercial 
management, to act as arbitrator or judge in many 
important intricate judicial cases, and to appear in courts 
of law and committee-roome of Parliament as an expert 
witness. The mental qualities of the engineer must, there- 
fore, be of the very highest order. His scientific training 
and his world-wide practice have broadened his views and 
enlarged his mind. Above all, his character must be above 
all reproach. The honour of the engineer is the honour 
of his profession. The Lord Chief Justice’s Bill was 
welcomed by every member of the Institution of Civil 
Engineers. The evil it is desired to suppress is very 
great and very wide, but it is not the characteristic of the 
engineer. 

t me, in conclusion, impress on you the antiquity and 
the universality of the functions of the engineer. Tubal 
Cain was an instructor of every artificer in brass and iron, 
and this before the Flood. The very earliest remains of 
Egyptian, Babylonian, and Assyrian temples and monu- 
ments indicate a wonderful knowledge of the strength of 
materials. The Cloaca Maxima of the early Latin King 


Tarquinius Priscus existe still, though built 2,600 years 
ago. In the track of war and diplomacy in the earliest 
days of history went trade and commerce. The general 
became the engineer. Western Asia was covered with 
roads not only to facilitate the transport of troops and 
chariots, but to assist the merchant in the distribution of 
his wares. Intercourse of all kinds has always been the 
outcome of civilisation. The balance of power falls to the 
strong. In days of old it was to the strong physically. 
In modern days it is more to the strong mentally a 
financially. The greatest political gift that mind can give 
to man, the greatest security for peace and comfort, is the 
ability to wield the great powers of Nature so as to destroy 
human life with the greatest rapidity and at the greatest 
distance. An overpowering fleet and an efficient army are 
our insurance for security at bome. There is not a habitable 

t on the face of the earth that does not bear traces of 

e presence of the engineer. He is the great civiliser. 
He not only immediately follows, but he sometimes even 
precedes the military conqueror. He distributes and 

will without the accompaniments of fire, blood, and 

amine. Mr. Cecil Rhodes is opening up Africa with the 
“ wonder-working wire.” Khartoum has been brought 
within 70 hours of Cairo by train, and ere long, when 
peace is restored in that self-disturbed country South 
Africa, Cairo and Cape Town will be in direct and immediate 
communication by telegraph, and eventually by rail. 

The engineer is not only a benefactor to his race, but he 
is a necessity of the age. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution on Thursday, the 8th 
inst., before the reading of Mr. P. Sellon’s paper, the 
PRESIDENT announced that Prof. Hughes had kept the 
Institution in mind even to the last. A letter had been 
received from the executors of the deceased gentleman, 
who had left a bequost in his will to the Institution of 
£2,000, free of legacy duty. The will had not then been 
submitted to probate, but steps were being taken for that 
purpose. In the will the testator desired that the money 
should be invested by the Institution for the purpose o: 
founding a scholarship, which was to be called the David 
Hughes Scholarship. The scholarship was to be awarded 
to a student of the Institution in exactly the same way as 
the Sir David Salomons Scholarehip. The Council had 
suitably acknowledyed the receipt of the letter. A portrait 
of the late Prof. Hughes which was exhibited on the table, 
had been lent to the Institution by Mr. Spooner, of Regent- 
street, ; 

The SECRETARY proceeded to read the names of the 
officers elected at the Newcastle branch of the 
Institution. They were as follows :—chairman: Mr. 
A. W. Heaviside ; vice-chairman: Mr. W. D. Hunter ; 
hon. secretary: Mr. J. F. Snell; and committee: Messrs. 
C. Burnett, H. F. Friedrichs, J. Holmes, J. A. Jeckell, 
W. C. Mountain, and the Hon. C. A. Parsons. 

Mr, P. SELLON then read his paper on “ The Standardisa- 
tion of Electrical Engineering Plant,” the first part of which 
was given in our last issue. 


The Standardisation of Electrical Engineering 
Plant. 
BY R. PERCY SELLON, MEMBER. 
(Concluded from page 202.) 


5. If, then, the principle be accepted that standardisation, 
with the qualification named, is for the advantage alike of 
producer and user, we may pass on to consider how far, 
and by what means, it is capable of beneficial extension. 
Standardisation presupposes sach a substantial and suffi- 
ciently enduring demand for an article as to make it worth 
the while of manufacturers to incur the requisite outlay in 


time and money to achieve it. Hence, as already mentioned, 


in the early and experimental stages of an industry it is 
neither possible nor desirable. The period at which it 
becomes practicable is largely one for the judgment of 
producers. But from the preceding argument it is evident 
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that the user plays an influential part in hastening or 
retarding ite advent: as is proved by the fact that 
standardisation is much further advanced for the same 
character of products abroad than in Great Britain. This 
clearly indicates that it is the system in this country, 
and not the infancy of the industry, that is responsible 
for this condition of affairs. Standardisation, to be 
enduring, must proceed on lines which shall be beneficial 
alike to the producer and user. It follows that any 
attempt to stereotype detail of design or construction 
must ultimately fail in its object, because such a course 
will not be adapted to the varying manufacturing facilities 
of different producers, nor will be acceptable to the 
user, since it must prove restrictive of constructional 
improvement and involve the buyer in paying a higher 
price for an article which the producer will decline to 
effectively guarantee. In other words, enduring mutual 
or to pronon and buyer will only result if 
standardisation be confined to ends or performance, and 
not to means or constructional detail. Under the term 
“ends” or “performance” as op to “means” or 
“ constructional detail” would fall the following : (a) steam 
preesure ; (b) electrical pressure of generation; (c) elec- 
trical pressure of distribution ; (d) periodicity of alternate- 
current generation; (e) sizes of generating steam units 
(say in convenient fractions or multiples of horse-power or 
kilowatts) ; (f) sizes of mains (say in convenient fractions 
or multiples of a square inch or other unit); (g) sizes of 
motors; and similarly as regards transformers, arc and 
incandescence lamps, and essential fittings and accessories. 
That much can be done in this direction is evidenced by 
the ease and rapidity with which, as re electric 
traction, we have acquiesced in the standards of pressure, 
general construction, and types of motors, trucks, and 
accessories, prevalent in America. There can be little 
doubt that had practical electric traction originated with 
us, instead of being an imported art from the United States, 
we would still be in the stage in which buyers’ engineers 
would be creating different standards of their own com- 
posing, while every producer would be expected to manu- 

ture and guarantee a corresponding variety of designs. 
The author understands that most of the leading electric 
cable manufacturers in this country have already adopted, 
by agreement among themeelves, certain standards in their 
own department of produetion. The question of standardi- 
sation has also for some time received attention at the 
hands of the Electrical Engineering Plant Manufactarers’ 
Association. in, the Municipal Electrical Association, 
a body thoroughly representative of the municipal users’ 
interests, has given evidence of its readiness to co-operate 
with manufacturers in the direction of standardisation of 
the commercial conditions of contracts for electrical plant. 
Its representatives have met in conference representa- 
tives of the Electrical Engineering Plant Manufacturers’ 
Association and have upon certain general con- 
ditions as a basis for specifications of plant required by 
local authorities ; and the outcome has undoubtedly been 
beneficial. It is evident, therefore, that the whole subject 
is ripe for consideration on the broader basis of harmonis- 
i y adequate representation and discussion, all sections 

users’ interests with those of producers. 

6. It is not possible to enter in this paper upon the 
consideration of the actual formule which might 
constitute standards for the future. This is a very 
large and important question demanding much careful 
thought and discussion. The machiner For this purpose 
already exists, at any rate as a nucleus, in the Uni- 
formity Committee of this Institution, appointed shortly 
after the submission of a highly suggestive paper on 
“Uniformity of Plant.” by Mr. C. H. Wordingham before 
the Municipal Electrical Association in the summer of 
1898. But beyond a word of advice on the subject of 
standard periodicities, nothing has so far issued publicly 
from the deliberations of this committee extending over 
18 months. At this rate we may become irretrievably 
committed to many steps which all may live to regret, 
before effective results are obtained ; for an unexampled 

ion in every department of electrical engineering, 
notably those of electric traction and of power distribution 
over extensive areas, appears about to take place in this 


country. The author ventures to suggest that additional 
weight and acceleration to the work of the committee of 
the Institution would be given if it were strengthened by 
the addition of representatives of all interests concerned— 
viz., those of the manufacturer, user, consulting engineer, 
and user's engineer. The Institution might also encourage 
the submission of papers suggestive of standards for various 
classes of electrical engineering plant and accessories. 
These, together with the views which would be brought 
out in discussion, would serve as a valuable guide to a 
representative committee. In conclusion, the propositions 
which the author has endeavoured to establish may be 
briefly recapitulated as follows : 


(a) Standardisation, to a greater degree than at present 
exists, is in the interest of the manufacturer, as a means 
of facilitating repetition production and of meeting the 
competition of standardised foreign manufactures. l 

(b) Standardisation of “ ends” or Oh eal es ” as dis- 
tinct from “ means” or “ constructional details” is equally 
in the interest of the user, by securing for him low pur- 
chase cost, prompt delivery, freedom from the risks of 
experimental design, and full manufacturer’s guarantees. 

(c) The relative absence of standardisation in Great 
Britain, in contrast with other countries, is mainly trace- 
able to the prevailing system wherein the user’s engineer 
specifies “means” or constructional details,” instead of 
confining himself to ends or performance. 

(d) The determination of standards by organised effort 
rather than by the slow and costly process of “trial and 
error” is desirable, and should be undertaken under the 
auspices of the Institution of Electrical Engineers, as 
representing the interests of both producer and user. 


P.S.—The accompanying table of central stations in 
Great Britain, with particulars of system, periodicity, gene- 
rating pressure, and distributing pressure employed, is 
adduced for the convenience of members. 


TABLE SHOWING SYSTEM IN PERIODICITY, GENERATING PRESSURE, 
AND DISTRIBUTING PRESSURE IN THE CENTRAL STATIONS OF 
GREAT BRITAIN. 

Generating Pressure 


Name of Station. System. Periods. pressure. at lamps. 
“~~ 0 Volta. 
Aberdeen Direct three-wire — 448 
Aberystwyth .... Alternating 100 2,050 100 & 200 
Alderley Edge..... Direct three-wire — 420 460 210 
Altrincham ......... Alternating 80 2, 000 100 
Ashton - under - 
Lyne Direct three-wire — 440 200 
Traction 
550 
N ²˙». es Alternating 60 2,100 100 & 200 
Barking..............- Direct three-wire — -500 230 
Barnsley ............ Direct three-wire — 450 230 
Barrow . H. T. continuous — 1. 100 220 
Batn Alternating. 100 2, 000 100 
Bedford ...... a .... Alternating. 60 2,000 100 
Belfast q ꝗ . Direct three wire — 440-500 220 
Bexhill ..........0. Direct three-wire — 440 — 
Birkenhead ....... Direct three-wire — 460 230 
Birmingham. . Direct three-wire — — 110 & 220 
Blackburn Alternating 50 2,000 110 & 220 
99 „% Direct three-wire ganz 230-250 110 & 220 
Black pool . Alternating ...... 83 2,000 200 
Bolton... lternating ...... 83 2,000 100 
Bournemouth Alternating 100 2,200 100 & 200 
Brad forldͤ— Direct three-wire — 250 & 500 230 
Br AC Alternating 60 1,000 100 
Brighton Direct three-wire — 300 115 & 230 
„„ ee Alternating ..... 70 2,400 115 & 230 
Bristol Alternating ...... 9 2.050 105 or 210 
Burnley . . Direct three-wire — 220.240 220 
Burton-on-Trent... Alternating ...... 75 2,000 100 
T a A EE Direct three wire — 230 220 
Cambridge Alternating 90 2, 000 100 & 200 
Canterbury ......... Direct three-wire — 440 200 
Cardiff... Alternating 40 2,500 100 & 200 
Carlisle Direct three-wire — 460 230 
Charing Cross Co. Direct three-wire — 100 & 1, 000 100 & 200 
Chatham ............ Alternating ...... 100 2,400 100 
Chelmsford ......... Alternating ...... 100 2,100 100 
Chelsea . Direct three-wire — — 100 & 200 
Cheltenam Alternating ..... 93 2,200 100 & 200 
Chester Direct three- wire — 440 210 
Chisleharst ....... . Direct three-wire 
altr cod buyin, 
tr.and bu 
. rita ag : — 420 210 
City of London ... Alternating ...... 100 2,000 100 & 200 
Coatbridge ......... Alternating ...... 100 2,080 100 
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Generating Pressure Generating Pressure 
Name of Station. System. Periods. pressure. ab lamps. Name of station. System. Periods. pressure. at lamps. 
~o Volte. Volta. — Volta. Volte. 
Colchester Direct three - wirs — 220 106 Paisley Alternating 50 2 000 200 
Cork . . . ..... Direct three-wire — 500 230 Pembroke............ Direot three-wire — 250 — 
County of London. Alternating ...... 100 2,100-2,200 100 Plymouth ............ Alternating ...... 50 2,000 200 & 100 
ji Direcb. . — 530 Power 510 „ „„ Direct for tram - 
i Alternating (bwo- ways . 520 500 
phase)....... 2. 50 2, 100.2, 200 200 Ponty pool.. Direcbd . . — 135 100 
Coventry. Alternating ..... . 87 2,000 200 Poplat Direcbd — 450.570 — 
don .. Alternating ...... 60 2,000 200 Portemouta ......... Alternating 50 2,000 100 
Crystal Palace Co. H.T. direct ...... — 1,000-1,100 100 Fresco Alternating ...... 100 2,000 
Darwen ............. 5 t three-wire — 460 500 230 Preston . Direct three-wire — 120 & 250 110 & 220 
Derby.. Alternating 40 2,000 102 & 205 |g, oee . .. Alternating . 50 2,000 
Dewebury ... ....... Direct three-wire — 250 110 & 220 | Rathmines ........ . Direct three-wire — 250 — 
Dor Alternating ..... 100 2,000 100 Reading . Alternating 67 2.000 100 & 200 
ET N ATA Direct (tramway) - 500 500 5 Direct three-wire — 400 450 100 & 200 
Dublin Alternating ...... 2,100 100 Richmond... Direct three-wire — 115 220 110 & 220 
Dundee Direot three-wire — 220 200 Rochdale ............ Direct three-wire — 440 480 — 
Baling ............. Alternating 40 2,000 102 St. Helens............ Alternating ...... 60 2,000 100 & 200 
„ Series D.C. are Seri. sena Direct three-wire — 60 
lighting — 1. 800 100 Sv. James a, West- . 
Eastbourne ......... Alternating ...... 83 1,800 100 minster ..........0. Direct three-wire — — 107 
w ain Series D.C. arc St. Panoras ......... Direet three-wire — — 110 & 220 
lighting. — — — Salford ...00. Direct three-wire — — — 
Eccles Alternating ...... 50 2,000 Sc, Aeae Alternating 75 3.000 — 
Edinburgh ......... Direct three-wire — — 115 & 230 | Salisbury -. Direct three-wire — 450 210 
„ Alternating 50 2. 100 — Soarborough Alternating 80 2,000 100 & 200 
Exeter . .. Alternating ...... 100 2.000 100 Sheffield ............ Alternating ...... 100 2,050 100 & 200 
ig EINA Series D.C. arc Shorediteb ......... Dirt. — 1. 100 — 
ighting — 1,600 — Shrewsbury ..... .. Direct three-wire — 20 210 
Folkestone ....... ~ Direct three- wire 460 210 Southampton Direct three - wire — 230 100 & 200 
Galway eee Direct............. — — 130 110 „ Alternating 50 2,200 100 & 200 
Glasgow ...... . Direce — 500 & 600 250 Southportd Alternating 50 2,100 100 & 200 
Gloucester ......... Direct three-wire — 250 — South Shields ...... Alternating ...... 50 2,000 110 & 220 
Guildford Direct. — — 400 200 Stafford Direct three- wire — 108 & 216 105 & 210 
Hali fan Alternating 80 2,000 200 Stockport _........ . Direct three-wire — 460 
jp RRA Direct for tram- Sunderland Direct three- wire — 440 110 & 220 
wayeandpower — — — Swansea ............ Direct three-wire — 440 — 
Hammersmith ...... Alternating ...... 50 2,200 110 Taunton .......ecee. Alternating ...... — 2,000 100 & 200 
Hampstead Alternating 90 2,000 100 105 Torquay Alternating ..... 50 2,100 200 
„ p Series D.C. arc Tunbridge Wells.. Alternating ...... 68 2,100 220 
lighting — 1. 300 — Ventnoerr Direct three-wire — 420 460 210 
Hanley Alternating 100 2,000 200 & 100 | Wakefield ......... Alternating ...... 60 2 000 200 
e Series D. C. arc Wallasey ............ Alternating 50 2000 100 
lighting. — 1,500 — Wale all... Direct... 0... — 2,000 50 
Harro gate Alternating 50 2,000 200 & 100 | Watford ............ Alternating ...... 50 2,100 
Harrow) Direct three- wire — 70 West Ham Alternating ...... 50 2,000 100 
Hastings .......... Alternating ...... 100 2,000 100 & 200 | Westminster ...... Direct three-wire — 225 100 & 200 
o Direct three-wire — 220 Whitehaven ...... Direct three-wire — 210.240 100 
Huddersfield ...... Alternating ...... 100 2,000 100 & 200 Wimbledon . Alternating 50 2,200 — 
Hul! H. T. X L. T. direct — 2, 250, 450 110 & 220 | Winchester ....... Direct three-wire — 420400 210 
& 225 Weking.......... .. . Alternating 100 2,000 roo 
Islington ............. Alternating ...... 50 2,000 100 & 200 | Wolverhampton ... Direco . — 2.000 & 400 110, 220, 
Kelv inside Direct . — 150 100 & 440 
Kensington and Woolwich ............ Direct three-wire — 420 — 
Brompton......... Alternating ...... — 2,000 100 Woroeeter.. ......... Alternating ...... 100 2,200 100 
Kensington and Wyoombe...... N Direct three-wire — 420 210 
oop ee Direct three-wire — 2 & 220 100 & 200 | Yarmoutb............ Alternating. 83°5 2,000 100 
eswick ......... Alternating 75 000 — ; x 3 stations = 73 
5 Alternating. . 100 2, 000 100 . s a 3 n = 79 
Thames Alternating 77 2. 100 105 5 e e DC ” = 18 
. D. C. are lighting — 1,000 — i n j 
Lambeth ............ Alternating ...... — — — Periodicities: 
Lancaster Direct three - wire aa 2 on 200 & 100 —~~ = 100, 98, 90, 87, 83, 80, 77, 75, 70, 67, 60, 50, 40 
Larne. . Alternating 1 , 100 
Leamington esseosose ree —y—U—ꝗã4. 83 an — lol atta 20, 2, 2% 2, 7, 4, 1, 3, 1, 2, 8, 20, 3 
FCC ternating ...... 000 100 & 200 . ; 
Leicester Alternating. 50 2,000 100 & 200 | AXernating-Current Generating Voltages : 
Leitl... Direct three. wire — 460 230 10,000 V., 3,000 V., 2, 600-2, 400 V., 
. e er nee reign — 0 3 1 2 2 
inoolnn . irect three-wire — $ : 
Liverpool ............ Pireet.. ...... .. — — 230 3,200.2 000 V., 1,800-1,600 V., 1,000 V. 
Llandudno Direct three-wire — 440 220 
London (part) ...... Alternating ...... 83 10,000 — 
Londonderry ...... e are a 160 Discussion 
ighting ......... — i — è 
Manchester ......... Direct multi-wire — 400 100, 200 Mr. R. E. B. Crompton said they must thank Mr. Sellon for 
300, or 400 | bringing forward a subject of such great importance. Ib was a 
Metropolitan Co... Alternating — — 200 & 100 | paper of arguments, and they were 80 N in agreement 
T . . Direct three-wire — — 200 & 100 | with the author is nearly every samga that it was not for 
Middlesbrough ... Direct x 440 — the paper to be criticised properly. They all agreed with him, 
Monmouth... Alternating 60 3,000 120 and they should all help him to carry out the suggestion in the 
Morecambe ......... Direct “= 1,400 220 lasb paragra „5 That the determination of standards by 
Morley . Alternating 60 2,000 200 organi effort wae irable, and should be undertaken under 
Nelson . . Direotd . . — — 20 112 the auspices of the Institution of Electrical Engineers as reps 
Newcastle on-Tyne poring the interests of both producer and user.” Mr. Sellon 
(part). . Alternating 100 2,000 100 started by pointing out that there were disadvantages in intro- 
sh. SNUTE Alternating ...... 80 1,000 100 ducing standardisation into any industry ab an early stage, and 
Newington ..... . Direct three-wire — 450 500 220 this was the case. Up to the present the manufacturers were the 
Newmarket .. ...... Direct three-wire — 420.460 210 people who had suffered from the vagaries of the consulting engi- 
Newport Alternating 87˙5 2.000 100 neer in not being allowed to standardise more than was the 
Northampton .. .. Direct three-wire — 220 105 & 210 | case in their work. Still, no large harm had been done, and a 
Norwich. Direct three - wire — 250 110 & 220 ] great deal of harm, he thought, would have resalted if standardise- 
Nottingham........ Direct three wire — 220 100 & 200 | tien had been carried out earlier. The list of central stations 
Notting Hill ... Direct three-wire — 200 100 & 200 | which Mr. Sellon gave, however, proved that the consulting 
Oldham . Direct ere — — 210 engineers who had been responsible for the stations had not 
Oswestry ............ Direcb . = 230 230 varied the standards very much. The 100. volt for continwous 
Oxford essee VVV — 1, 000 100 current had been fixed upon by lamp manufacturers, as it 
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was supposed to be the moet suitable for their lamps, and 
id never varied by more 10 per cent. After several years of 
the use of lamps of this voltage it was discovered that manu- 
facturers could make lamps of much higher voltage, but the 
tendency to make lamps for ‘‘ twixt and between” voltages was 
wisely resisted by the engineers. It was only when the lamp 
manufacture had so far improved that was possible to get lamps 
ab double voltages, that the costes pon eing vol of 200 and 
220 instead of 100 and 110 began to be used. As far as that was 
concerned, the consulting engineers did not behave at all badly. 
On the question of periodicity others could speak better than he, 
but they all remembered the strong arguments used on the matter, 
that tho great variety of periodicity pressed hardly on the manu- 
facturers. Only those who had to make motors and lampe, etc., 
knew what troubles came from the great number of periodicities 
required. He thought they all agreed with the author that 
standardisation would be of as much use to the user as to the 
producer. Small machines in ordinary use, such as sewing 
machines, were standardised, and motors should be also. Ib was 
mr 1 8 the 5 agree obtain en 
ab the price he was pre to pay. © was g to say that 
quite recently developments had taken place in the standardisa- 
tion of small electric motors which would increase their use ve 
much indeed. He referred to the motors of 4 h. p. and h. p., suc 
as would be used in houses for ventilating and cooling purposes. 
The next step should be the standardisation of motors for driving 
tools for use in workshops. This was likely to become general 
almost at once. Thus by small steps they could lead up to the 
standardisation of large motors and dynamos. There was no 
doubt that the producer could assist the coming of standardisation 
by calling the attention of the user to the enormous advantages 
gained by the user by using the manafacturers’ standards. 

Mr. A. B. Blackburn said he took it as a matter of course that 
they all agreed with Mr. Sellon as to the desirability of standardisa- 
tion. The chief thing was to consider the limit to which they 
could go. Each manufacturer must begin at home and standardise 
his own types, and try to convince the user that he has good reasons 
for doing so. If each manufacturer did that, he thought they 
might come to some common understanding amongst themselves 
as to what were the best types of machines. The user could assist 
them very much if he would just point oub the conditions under 
which the machines were to work. If he stated what he wanted, 
the manufacturer would find the means to supply the want. As 
regarded alternate-current machinery, he thought they were 
already arriving ab something like standardisation. Instead of 
the previous varied periodicities they were getting to use very 

i periodicities. He hoped that the engine-makers would 
help them in obtaining standardisation. At present, in tendering 
they generally found considerable diversities of engine speed. 
They then had to ged oub tenders for three or four different 
dynamos to accommodate different types of engines. As regarded 
American standardisation this had arisen very much from the 
quantity of machines required, and not from the conditions of 
quality. If manufacturers here could obtain a lorger amount of 
work of one type, they would also rapidly be able to standardise. 

Mr. J. Slater Lewis said he would make a few remarks from the 
manufacturer's point of view. The first question they ought to 
ask was how they were to meet the foreign competition. There 
was no doubt that this country was being invaded by the 
Americans and Germans, and it was giving the manufacturers 
great trouble to meet the competition. If they imagined a manu- 
facturer who made a dynamo of one size only, his establishment 
and fixed charges would fal] enormously. If the establishment 
was arranged with the tools in proportion to the work, it would 
save considerably. By standardisation on these lines the estab- 
lishment ch would fall at least 60 per cent., these charges 
now being higher than in any other trade—this was because the 
9 80 large machines going when a large proportion of the wor 
only required small ones. If the manufacturing electrical industry 
was to do very much good in this country, standardisation was 
necessary. His own idea was that if a committee could be formed 
with the view of suggesting certain sizes of motors and dynamos, 
they would come to some definite cunclusion on the subject. He 
thought Mr. Crompton was wrong in saying that the matter would 
automatically right itself. The subject of standardisation wanted 
attacking very vigorously. In his own case they were commencing 
to standardise motors, and these had been satisfactory. They 
hoped in a short time to only sell standard sizes of motors. In this 
way only could the difficulty of foreign competition be met. Those 
dynamo makers who supplied local authorities to consulting engi- 
neers’ specifications were handicapped by the different types 
demanded. Until the number of drawings and plans for plants 
of similar output could be reduced, they would nob be able to 
compete with the foreign manufacturer. 

Mr. E. Johneon said he had had considerable experience in the 
standardisation of electrical plant in America, bub not exactly 
in the direction which Mr. Sellon took. His work had been to 
standardise as far as poesible in constructional detail. He thought 
the subject was one which engineers in this country should give 
their attention to, as it applied in avery direction. The great 
thing was the standardisation of what they wanted, and let the 
manufacturer supply that, and not having in each particular case 
a different engineer to specify how things should be constructed. 
That was the weak a of the matter. In America this was 
not done, but the user gave his order for such-and-such a thing, 
and “pa things were supplied from stock, so to speak, and no time 
was loeb. 

Mr. J. 8. Haworth said he noticed that Mr. Sellon had done 
what most experienced writers did—namely, to throw down the 
bone of contention straight away. It did not matter what the 


bone was as long as two dogs got hold of ib. He thought the title 
to Mr. Sellon’s paper did not fit it. He used the word plant in a 
wrong sense, e word plant as accepted in legal matters meant 
not only the motors and engines, bub also the different tools, eto., 
used with them. The charwoman who bought buckets and brushes 
at a shop immediately became of plant, because they 
were used in her particular business, but a lady buying the same 
articles, they would only be domestic utensils, He thoroughly 

with the author, however, in the subject matter in the 
body of the paper. He himself should divide the paper into two 
divisions—namely, the standardisation of governing factors and the 
standardisation of details. In railway work the governing factor 
was the gauge. When railway engineers first started they made 
the gauges not all alike, and there was much consequent trouble. 
The analogy of this in electric lighting was the periodicity and 
the pressure. If they looked in the author’s list, they would find 
that some effort had been made to standardise in some respects. 
In 20 stations they would find that the periodicity was 100. They 
had, whether it was good or bad, to thank him and Mr. Mordey 
for this. It had been proved later that a periodicity of 50 gave 
gave better results, and in a very much shorter time, than with the 
100. Twenty stations had been standardised with the 50 periodicity. 
Coming to the standardisation of details, this had a much greater 
effect on a station than moet People were aware of, even more than 
the periodicity and pressure. He had been once with a company 
which greatly exerted iteelf to obtain standardization, but they 
had not got it. The ordinary engineer's draughteman could 
alter it all by altering small details 


in his dra He 
had recently come acroes a case of this kind. He had 
wanted a new valve spindle. When the came to 


be tried it would not fit, and it was found that the draughteman 
had altered the drawing by just. in. If they wanted to 
standardise, they should keep a cauldron of boiling oil and pub 
the draughtsman in it, and put a | parle round his neck stating 
This is the man who al our drawings.“ 

Mr. E. K. Soott rose to protest against the last remarks of 
Mr. Raworth, but the President called on Mr. Robinson to 
continue the discussion. 

Mr. Mark Robinson said that his firm some years ago deter- 
mined to standardise their work. They started with launch 
engines, and when the first order came for a 4-h.p. launch engine 
five others were made exactly similar to it on the speculation of 
their being wanted. The buyers came very quickly, and the 
experiment was a success. Ever since that time they had gone 
on the same system, and he thought he was the representative of 
a firm who standardised in no lees degree than any of the American 
firms. Very often a consulting engineer when ordering would just 
state whether he wanted high and low speed engines, and left a 
great deal to the discretion of the manufacturers. This helped 
standardisation considerably. If his electrical friends would 
attack the problem in the right way, they would soon geb 
what they wished. A year or two ago an order came in for 
an engine of 1,200 h.p. from his works. Gauges were ab 
once got out so that others could be made similar to it, 
although it was a very large size, but the wisdom of this 
course was soon shown, as before this one was out of the shops 
orders were received for 18 more. As to the standardization of 
engine speeds, the dynamo makers had only to express the wish 
for it, and the engine-makera would do their best in that way. 
He thought the paper a very valuable one, and that it would call 
forth the interest of the whole country. 

Mr. R. Hammond said there were some very interesting 
sentences in the paper, notably that which said; ‘‘ Assuming, 
then, that the buyer's engineer has come to stay, ib would appear 
that a condition precedent to the standardization of planb is the 
standardisation of the buyer's engineer.” He belonged to the class 
of gentlemen who had to be standardised, and as speaker had 
succeeded speaker he had felb the process going on. He was, 
however, quite in agreement with the writer chat this subject was 
of interest to the community at large. The most important thing 


‘was to geb the best plant, and the next to get ib as economically 


as possible. Nothing would help the proper spending of capital 
as much as standardisation of plant. Gt 5 Mr. Raworth 
had said, they all had had their ideas on periodicity. He himself 
was responsible for the periodicities of 83, 83:5, and others near 
this number, as found in the list. He thought the time had 
arrived to show that the consulting engineers were nov so black 
as they were painted. Each manufacturer thought his own 
engine or dynamo the best, but the disadvantage was that he did 
not know other makers’ results. The consulting engineer saw 
many types, and advised the user as to the best. Mr. Sellon had 
made a good r in saying that the Institution should 
back up the Standardisation Committee. Of course, that com- 
mittee had perpetrated one acb, and that was to fix the standard 
periodicity at 50, after which they went on to say that there 
should be a periodicity of 100 for systems using transformers in 
people's houses. This only showed how difficult io was for even 
the Institution to do everything perfectly, and in not striking out 
the 100 periodicity he thought they had made a slip. He thought 
that the views of the manufacturers and users should be taken on 
the subject, and a standard might thereby be arrived at. One 
thing he had found it n to standardise, and thab was the 
meaning of the word ‘‘plant” in bis specifications. This he 
always made clear in the commencement of the specification as 
meaning all the plant and materials used in the specification. 

Mr. S. Z. de Ferranti said the paper contained matter of value 
nob only to the electrical industry, bub to the engineering indust 
of the country at large. The paper was full of remarka of soun 
common-sense, and he was only sorry that the paper was not read 
10 or 12 years ago, as to his mind a great deal of the evil of 
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non-standardisation had now come to stay. This they could see 
in the numbers of different periodicities in generating stations all 
over the country, and also a great many different engine speeds. 
Id was very difficult once a periodicity was fixed to get engineers 
to alter it. Lately he had arranged in one case to alter the 
periodicity from 100 to 50, but this was an exceptional case, and 
very few engineers would consent to change their plant once 
running. In America they had started with 120 periods, and had 
kept to that standard, until quite lately they had found that it 
was too high, and it was consequently halved, so that in America 
they had a common periodicity of 60. He had heard a very curious 
thing recently—namely, that standardisation of voltage was nob 
the best thing in all cases. The argument to support tbis was 
that with a slightly higher voltage on one circuit than the surround - 
ing ones this one could use use up the dim lampe from the others. 
But this was a policy of selfishness. He agreed morons with 
what Mr. Sellon had said as to consulting engineers, but if he 
might do so he should suggest to the Institution that the true 
function of the consulting engineer was to fully appreciate the 
scheme he was carrying out, and to lay down the ends which he 
desired to accomplish, and to leave to the manufacturers the work 
of designing and supplying what was wanted to attain that end. 
He then should sit in judgment on the work of the manufacturers, 
and tell his clients what was the best thing to buy. 

Major-General Webber moved the adjournment of the discussion 
till the next meeting. 


The following is a list of the candidates balloted for at 
the meeting: 

Members.—W. J. Birnie, P. and O. Terrace, Bombay ; A. Colson, 
Corporation Gas and Electric 9158 Office, Leicester; J. P. Phibbs, 
16, Wool- exchange, London, E. C. 

Associate Members. — A. L. Cook, National Telephone Company, 
St. John's. street, Colchester; F. A. Greene, 93, Canfield - gardens, 
Hampstead; J. W. Papworth, 10, Park- place- villas, Maida-bill, 
W.; H. W. Warde, 24, Barrington -: drive Glasgow; H. Williams, 
5, Great George - street, Westminster, S. W. 


.; T. Holbrook, Postal Te rang George - 


ill, Staines ; S. A. Simon, the Allgemeine Electricitäts-Gesell - 
schaft, Berlin; F. W. Stamp, The Willows, Sunderland; J. T. 
Webster, care of the Simplex Steel Conduit Company, Coventry - 
street, Birmingham; F. H. Whysall, 72, Clough-road, Rotherham ; 
E. T. Williams, 27, St. Nicholas-terrace, King’s Lynn. 

Students.—F. T. Chapman, 4, Whingate, Armley, Leeds; A. 8. 
Cross, Faraday House, Charing Cross-road, W.C. ; T. C. Evans, 
248, Plymouth-grove, Manchester; C. R. Heron, Imperial-road, 
Huddersfield ; T. A. Hill, Dilston House, Church-road, Norwood, 
S. E.; W. J. Line, 36, Essex-road, Acton, W.; W. McBretney, 
65, Pontefract-road, Castleford, Yorks; R. W. Milletead, White 
Lodge, Streatham Common, S. W.; A. H. Midgley, 9, Bingfield- 
street, Caledonian-road, London; J. Palmer, 3, Glenluce-road, 
Westoombe Park, Blackheath, S. E.; E.P. Perkins, Luton House, 
Dunstable, Bede ; J. E. Schofield, Green Villa, Marsden. 


THE EVOY COMPASS. 


On Tuesday last we were invited to inspect the Evo 
patent adjustment compass at Victoria-street, S.W. We 
may mention, however, that the offices of the company 
are at 14, Queen Victoria-street. The object of this com- 

s is to avoid the serious errors in compasses placed on 
iron ships, and which can only be partially’ corrected by 
frequent adjustments and careful observations on the part of 
the navigator of the ship. The means of correcting the read- 
ings of compasses on iron ships are now well understood, but 
the magnetic effects of the iron of the ship are continually 
varying, while at the same time the cargo of the vessel 
can often seriously affect the compass readings. The result 
of these errors has been the casting away of many ships 
and the loss of valuable lives. It was first pointed out by 
Dr. Scoresby, in 1854, that a standard compass placed 
aloft would be free from magnetic disturbances, which 
are serious on the deck level. From that date a 
number of experiments have been made in this direc- 
tion, and on some ships compasses are placed up aloft, 
where they can be read by means of a telescope from 


the deck, and in some cases by a seaman sent aloft. The 
object of the Evoy compass is to make the reading of a 
mast-head compass possible on the bridge or on any point 
on the deck which may be selected. For this purpose the 
compass is suspended from the jumper stay between the 
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FIG. 1. —Sectional View of the Evoy Compass with Attachments to 
Jumper Stay. 

two masts, being carried on two vertical stays accurately 

secured to the deck on the fore and aft line. Fig. 1 shows 

this compass when almost in its uppermost point of travel, 

while Fig. 2 is a view of the clip arrangement which 

secures the compass under the jumper stay. By means of 


BET 


Fia. 2.—Appliavces for Taking Up Vibration of Stay and for 
Unlocking Compass Card. 


the lever arrangement seen in Fig. 1 these clips also 
release the compass card automatically. The process of 
taking a reading is then as follows: The compass is 
hauled up to just below the stay, where it is free from 
most of the magnetic influences of the ship, In fact, we 
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were assured by a captain in the Royal Navy that at 50ft. 
above the deck the influence of the magnetiem of the 
ship is practically negligible. The compass is then released 
automatically, so that the card soon takes up its correct 
position in the magnetic meridian. The compass is then 
pulled down, and immediately the upper portion leaves the 
clips the card is secured by means of the spherical cups at 
each side. When the compass reaches the deck, an accurate 
comparison can be made between its reading and that of 
the compass on the bridge. It is, of course, n that 
the ship should be held closely to its course while the 
observations are being taken. The compass used is made 
much in the same way as the Admiralty type, and is filled 
with liquid so as to leave the pivots free from the strains 
due to the weight of the card. The card has a sapphire 
set within the central float, and works upon a pivot of bell 
metal of apecial alloy, which with this compass is found to 
be more satisfactory than the iridium centre. The details 
of construction have been so carefully carried out that it 
is possible to shake the compass as hard as possible so as 
to give a rapid lateral movement without in the least 
` causing the compass to fly round or even to vary 
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Fia. 1.— Parts of a Stellite Lampholder, 


more than a degree at the most. The magnets, which 
consist of two gronps of five in each, are made of very 
thin tungsten steel jin. in depth, and bound together after 
magnetisation to form two compound magnets of great 
directive force. The bowl is suspended on a carryin 

frame by trunnion-like form of axles, through whic 

plunger rods pass, and have their inner ends provided 
with discs or stops. The plunger rods have liquid-tight 
diaphragms, and their outer ends are exposed to be 
pressed in by vertical levers pivoted to projections of 
the bowl-carrying frame, and the levers are governed by 
springs which tend to keep the levers inwards, so that 
the card is locked or held by the two cups until released, 
as mentioned above. The lubber line is inscribed on one 
of the cups. 

The compass has been tried on a large number of ships, 
and we had the opportunity of conversing with certain 
captains who have used it. The company has also received 
testimonials, which were shown to us, and from which we 
gathered that the idea had been found to be of great 
service in actnal use. One case is referred to in which the 
master of a Newcastle-owned ship found a variation of as 
much as 1} points in his compass, due to a cargo of pig iron. 
It is needless to say that a deviation to this extent would 
have caused an unnecessarily long course to be steered, and 


might also have led to the wreck of the vessel if the weather 


had been thick when a coast line was near. Although 
the idea of the Evoy compass is simple, every detail seems 
to be most carefully worked out, and we see no reason 
why it should not in a large measure replace the costly 
adjustments of the compasses now enforced by the Board 
of Trade, and which at the best only give corrections of 
temporary value. 


STELLITE FITTINGS. 


The British Electric Works Company, Limited, of the 
Stellite Works, Aston, Birmingham, have laid themselves 
out for the production of electric lighting accessories in large 
quantities, and have designed the same so as to overcome 
numerous faults which have been proved to be defects in 


FIG. 2,—Stellite Switch-holder) 


the older types of apparatus. The most striking feature 
in connection with this company’s wares, of which 
they have kindly sent us a selection, is the great 
use to which porcelain is put. One is also surprised 
to see the increasing accuracy with which small 

can be manufactured in porcelain. A typical example 
of this is seen in Fig. 1, which is a collection of the 
parts of a Stellite lampholder. The flexible cord is led 
down through the centre of the holder to the brass terminal 


| rio. 8.—BStellite ( o'ling T o3e. 
and spring contact, shown complete at the left-hand side 


of the illustration. In connecting up this holder the wires 
are secured to these terminals, and then the contact is 
placed inside a recess in the porcelain block. The porcelain 
cup just above the block forms an insulating packing 
to secure the spring contacts in place. The same class 
of holder is also made with a switch, as shown in Fig. 2. 
One useful feature in this switch-holder is the two small 
knobs seen at the right and left hand of the switch knob. 
These enable the Jamp to be switched on or off easily with 
one hand, which cannot be done with most of the switch 
lampholders. Fig. 3 shows one of this company’s ceiling 
roses with a special porcelain cord-grip. The cords pass 
down into the central hole and out and round the check 
blocks on the way to the connecting screw. With this 
devica a heavy weight can be hung on the cord without 
bringing any strain on the connecting terminal. Fig. 4 
shows a fuse with porcelain cover which is said to be 
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suitable for high voltages. The fuse wire is placed round 
the nicks in the three projecting blocks of porcelain, which 
tend to cool the arc and to prevent damage to the cover. 
This cover is ventilated so that the temperature inside 
should not rise excessively. The British Electric Works 
Company have also standardised some balance - weight 
fittings with cord-guides, which make a good provision 


tion is not circumferential may not be serious. To 
illustrate this point we might construct a shaft of a 
number of wire rods bound together at intervals by circular 
hoops, and such a shaft, though containing a large number 
of longitudinal spaces, would transmit a torsional force 
satisfactorily. It will be seen, then, from this that 
a purely longitudinal fracture is not necessarily serious, 


Fig. 4.— Fuse and Cover. 


against the cord getting off the pulleys. Full details as to 
price, etc., of these accessories can be obtained from the 


company. 
——————— 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
5 has appeared. We would oall the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formulse must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

245. Diseuss the advantages and disadvantages of three-core 
and triple-concentric distributors for a low-tension direct- 
current three-wire system, the cables to be armoured and 
laid direct in the ground.—E. L. 

246. Enumerate the necessary fittings and accessories for a 
meter-testing room at an electric fight station.—J. A. S. 

ANSWERS. 

Question No. 239.—A fracture having developed in the journal 
of a crankshaft, state how you would proceed to deter- 
mine if it is sufficiently serious to necessitate the imme- 
diate replacement of the shaft. 

Best Answer to No. 239 (awarded 10s.).—The proper 
solution of this question is often one of o le 

ractical importance, as the condemnation of a shaft not 
immediately dangerous may cause much inconvenience ; 
whereas if it can be decided that the shaft is not 
immediately dangerous, a new one can be made to replace 
the old one with the minimum amount of inconvenience 
arising from the stoppage of the engine. 

In approaching the question, it will be advisable first to 
consider the effect of the ordinary working stress upon a 
shaft. The primary object of a crankshaft is to transmit a 
rotary force, and the principal stresses to which a shaft is 
subjected are of a torsional character. There are of course 
bending stresses acting, but in considering the journal 
these may be neglected. The effect of submitting a shaft 
to a torsional stress is to cause shearing strains at right 
angles to the length of the shaft. Therefore, whilst a shaft 
is intact transversely, a fracture or fractures whose direc- 


even though it may be very open. As a matter of 
fact, such fractures are very common in shafta, and 
do not cause any trouble. It is advisable, neverthe- 
leas, to test and mark them by the method described 
below. If, however, the fracture turns in a circular direc- 
tion, as shown in the figure, it may be serious, and requires 


attention, as its resistance to torsional stresses is becoming 
impaired, and the ultimate failure of the shaft is only a 
question of time. In order to form a reliable opinion 
whether or not it is desirable to continue to run a shaft 
having a circular fracture in the journal, a test should be 
made as follows : Under the cheeks of the crank, blocks of 
wood should be firmly placed, so as to prevent the crank 
from moving. When in this position, the shaft should be 
stressed by exerting a pressure on a barring lever or other 
means as may be found most convenient. A rough calcula- 
tion of the maximum pressure on the crank-pin should be 
made, and the barring moment regulated to at least equal 
the maximum working twisting moment on the shaft. By 
this method the shaft can be stressed to approach the 
actual conditions of working. The fracture, when the 
journal is stressed, should be observed, and if it is found 
to be very elastic and oil oozes out from it the pro- 
bability is that the fracture is deep and therefore 
3 as a large portion of the effective resistance 
of the shaft may be lost. 

Should the fracture remain firm, it is probably only on 
the surface and does not extend into the shaft. A groove, 
however, should be made by a round-nosed chisel along 
the fracture to gauge its depth. If the fracture can be 
chipped out or is decided to be shallow, and there is a 
fair factor of safety at the journal, the shaft may be con- 
sidered safe to continue to work. In the case of a loose 
and open fracture in a circular direction, the risk of con- 
tinuing to run is very great,as the shaft may give way 
at any time. The ends of all fractures in a shaft that is 
running should be marked with a centre-punch mark so 
that any extension may be noted. 

It may be observed that an iron shaft just before 
fracture at the journal gives warning by heating at the 
bearing, but a steel shaft does not, and for this reason some 
prefer iron shafte.—E. W. T. 

Answer to No. 239 (awarded 5s.).—In such a case as 
this the replacement or otherwise of the shaft is a question 
of the area of metal unaffected by the developing fracture, 
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the maximum load the shaft will have to transmit, and the 
agrees of the elimination of the fracture itself. First, 
et the torsional and bending stresses be determined as 
nearly as practicable from the known conditions under 
which the shaft works, or may be allowed to work, though 
it is not a safe policy to lose sight of normal load; then 
decide on a minimum area of shaft which it is judged will 
safely bear the strain. Data for this may be obtained in 
most engineering text-books. Now carefully examine the 
fracture—a strong magnifying glass will not be amiss here 
mark the journal at the extreme ends of the fracture; now 
drill one or two radial holes centred on the line of fracture, 
according to its length round the circumference of the 
shaft, in order to find if ite depth is fairly uniform and 
accurately represented by the external indications. Assum- 
ing this to be so, and that the unaffected area is not below 
the predetermined amount (if below, of course, it will be 
wise to 2 ag in a new shaft), either of two courses may be 
followed : 

(a) Drill two holes in the shaft, one beyond each of the 
limit marks of the fracture (in the direction it would take 
if continued), of a diameter and depth which are arbitrary, 
say in. or jin. diameter and lin. depth for a 6in. shaft. 
If desired, the holes may be tapped and filled in with 
screw plugs. The area represented by the holes must be 
deducted from the effective area previously found. Although 
this treatment greatly arrests the development of a fracture, 
it cannot entirely prevent it. 

. (b) Since the presence of the fracture in any case con- 
stitutes a danger, owing to the inherent tendency to 
increase under strain, it is better to chip out altogether 
that portion of the shaft containing it, and dovetail, or 
otherwise fit in its place, a piece of metal of the same 
quality, if possible, as the shaft.— G. E. 


Answer to No. 239 (awarded 5s.).—To determine extent 
of fracture in, crankshaft journal, take a sharp round-nosed 
chisel and cut along fracture until you have got depth of 
it; you will find the cuttings come off in two pieces. 
Do not take over-deep a cut, so you will be able to follow 
the fracture. This is the surest method of finding extent 
of fractures in 5 Of course I am assuming fracture 
to be a circumferential one; longitudinal fractures are not 
often serious. The way to treat a longitudinal fracture is 
to put opposite strain on shaft; then you may find fracture 
open a little if serious. While strain is on shaft you can 

ut a few drops of paraffin oil on fracture; then you can 
determine extent by the quantity of paraffin oil it takes to 
fill fracture. F. N. 


Question No. 240.— What do you consider the largest area of 
copper which can well be insulated and laid as a low- 
tension feeder? How does the cost of several such feeders 

laid on the solid system compare with the cost of the 

equivalent conductors of bare copper laid on insulators in 

a conduit? 

Best Answer to No. 240 (awarded 10s.).—It is not advisable 
to use a larger cable than about 14 square inches cross- 
sectional area. If larger cables are used the cable drums 
must be very large and awkward to move about, or if the 
cable is coiled on smaller drums the insulation would be 
unnecessarily severely strained. It may be further observed 
that there is practically no advantage in using larger cables, 
as their cost would be almost the same as if smaller cables 
were used whose total cross-sectional area equalled that 
of the single cable. Large cables are very unmanageable 
feeders to lay, and the cost of laying the separate smaller 
cables will be found not to exceed that for the single large 
cable. | 

TABLE A. 
--Approximate costs per yard run.— 
Exclusive of street boxes. 

Cables or bare copper con- A. 

ductors ........... ee £2 19 0 
Trench work, laying, and 
materials for troughing 

including oom und for 

i ), or insulators and 

conduit 


B. G. 
ene £2 19 0 ' ome £1 12 0 


0 .. 013 0 n 1 1 9 
376... 3 12 0 . 213 9 

A. Lead-covered cables laid on the solid system with wood 
troughing. B. Lead-covered cables laid on the solid system with 
iron or earthenware troughing. G. Bare copper conductors laid 
on insulators in a conduit. 


To answer the second of the question, let us assume 
that the feeders consist of two conductors of 14 square inch 
area each, and another conductor of one square inch area. 
The approximate costs of the trench work, conduits or 
troughing filled with compound, and. the conductors in the 
different cases will then be as shown in Table A. 

When the cables are laid on the “solid system” the 
troughing should be of earthenware, or, preferably, of 
iron, if the cables are laid under a road over which heavy 
traffic passes, as otherwise trouble might be experienced 
through the compound covering being cracked if only 
protected by the wood casing. It is evident from the 
above figures that the conduit system is the cheaper to 
adopt where it is possible. The hindrance to its universal 
adoption, however, is the difficulty of finding space under 
the foot or road way, and it is rare to find this space con- 
tinuously. And it is also found necessary to change from 
the conduit system to some other kind at crossings or 
places where difficulties arise. Changing from one system 
to another adds considerably to the cost. R. E. 
Crompton—who has had considerable experience with the 
conduit system—has stated that a length of feeders esti- 
mated to cost £4,000 to £4,500 on the plain, straightforward 
culvert system would probably cost £5,500 when an average 
allowance is made for the combined systems which are 
usually required. Mr. Crompton’s experience has led him 
to estimate the cost of maintenance of the conduit system 
as being less than } per cent. per annum on its first cost. 
This is wherein the culvert system is so superior to the 
cables laid in troughing. Probably no cable manufacturer 
would like to guarantee the maintenance of cables much 
under 10 per cent. per annum.—D. P. l 


ee 
FORTHCOMING EVENTS. 


Fripay, Fes. 16. 

Institution ef Electrical Engineers (Glasgow Section).—At 
8 p.m., at 38, Bath-street, firsb ordinary general meeting. 
Paper on The Problem of Arc Lighting from 25-Volt Supply, 
by Mr. W. B. Sayers. 

SATURDAY, Fes. 17. 

Institution of Electrical Engineers.—Ab 11 a.m., studente’ 
visit to the Davis-street station of the Westminster Electric 
Supply Company. Meet at Davis-street station. 

Institution ef M Engineers.—At 2.30 p.m., students’ 


echanical 
visit to the Central London Railway depôb. Assemble ab 
Caxton-road entrance. 
TurEsDAY, Fes. 20. 

Engineers.—At 8 p.m., ordinary meeting. 
Further discussion on papers on Moving Loads on Railway 
Underbridges,” by Mr. W. B. Farr; and Note on the 
Floor System of Girder Bridges,” by Mr. C. F. Findlay, M. A.; 
and, time permitting, a paper on Corrosion of Marine 
Boilers,” by Mr. J. Dewrance. 


Institution of Civil 


THURSDAY, FEB. 22, 

Institution of Mechanical —At 8 p.m., ordinary 
meeting. Papers on '' Improvements in the Longworth Power 
Hammer, by Mr. E. Samuelson ; and Portable Pneumatic 
Tools,” by Mr. E. C. Amos. 

Institution of Electrical Engineers.—Ab 2 p.m., students’ visit 
to the works of the Incandescent Electric Lamp Company, 
Hammersmith. Meet at works, At 8 p.m., ordinary meeting. 
Discussion on paper on ‘‘ The Standardisation of Electrical 
Engineering Plant,” by Mr. R. Percy Sellon. 

Fripay, FEB. 23. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper on Bearing Springs,” by Messrs. B. Humphrey and 
H. E. O'Brien. 

Glasgow and West ef Scotland Technical College Scientific 
Society.—Ab 7.30 p.m., ordin moog Paper on “Some 
Points on Slow-Speed Engine n,” by Mr. A. Marshall 
Downie, B.Sc 

Royal Institution.—At 9 p-m., discourse on Recent Studies in 
Gravitation,” by Prof. J. H. Poynting, F.R.S. 

cal Society.—At 5 p.m., discussion on Prof. Lodgo’s 
presidential address on The Controversy concerning Volta’s 
Contact Force.” Description and exhibits of photographs of 
Sound Waves and Kinematographical Demonstration of the 
Evolutions of Reflected Wave Fronta a New Sendoscope ; 
Diffraction Colour Photographs and Artificial Parhelia. 
SATURDAY, Fes. 24. 

Manchester Society of Junior Electrical Enginoers.—Ab 
7.30 p.m., ordinary meeting, ab Manchester. Paper on 
‘‘Destructors and their Application to Electric Light and 
Power Stations,” by Mr. A. Rothwell. 

North-East Coast Institution of Engineers and Shipbuilders.— 
At West Hartlepool, ordinary meeting. 
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RUCKER v. LONDON ELECTRIC. 


As will be seen from the report in another 
column, judgment has been given in this case in 
favour of the defendants. It is understood that 
the case will be taken into a higher court, so that 
it is difficult to say how far we are at liberty to 
criticise. However, we trust we shall not pass 
the bounds of permissible comment. We assume 
the object of a judge is to obtain the truth, 
and in this case the verdict seems to generally 
accord with the opinions expressed by the great 
body of the profession, so far, at any rate, as we 
have been able to gather such opinions. During 
the days of the trial a mass of intensely interesting, 
amusing, but utterly irrelevant matter to the eyes 
of a layman was gone through, but the most 
amusing, perhaps, was the attempt to define the 
state of electrical knowledge in 1885. One would 
have thought such a definition to have been a fairly 
easy matter, but, on the contrary, it seemed to be 
very difficult. There were grave doubts expressed 
as to the knowledge about a certain ratio, though 
the tracing back of the expression ampere-turns ” 
might have shown something definite. This ratio, 
we should say, must have been perfectly well known 
to every student who read Lenz’s experiments as 
described in vol. i. of Taylor's Scientific Memoirs.” 
Even if he had not read Lenz’s paper, the matter 
is clear enough in Cummings’s “‘ Introduction to the 
Theory of Electricity,” a schoolbook used years 
before the time in question. A still wider circle of 
readers probably read J. T. Sprague's Electricity,” 
the second edition of which was published twelve 
months or so before the date of the patent under 
discussion. The term “ ratio” may not have been 
applied to the windings of the primary and secondary 
on a transformer, or even on induction coils; but 
that the effect was determined by the ratio between 
them must have been well known. Similarly no 
one may have expressed in a certain form of words 
that the resistance of the secondary for certain 
purposes should be low, but whether it was stated 
in one way or in another the whole question of 
wasted energy due to internal resistance was 
well known, and is well expressed in Sprague’s 
book, as indeed it is in other books. These 
and a host of other amusing topics came up 
during the trial; but really we have been led 
astray so far from the real object of this 
article. The difficulties of a judge are great, and 
not the least difficulty is at times to determine if 
any real knowledge has been brought into a patent 
which at the best only claims to be an improve- 
ment. A case was cited during the trial which 
shows clearly the care with which judges weigh 
evidence. The House of Lords sustained the 
validity of a patent in which the ostensible alteration 
over a prior article was simply the putting in 
a stronger door. The apparatus was in all other 
respects identical. It was intended for disinfecting 
purposes, and dry steam was to be used so as not 
to injure the materials disinfected. The Aberdeen 
apparatus consisted of a disinfecting chamber in 
which steam at four or five pounds pressure was 
used, and this chamber was surrounded by a steam- 
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jacket. Inthe Aberdeen apparatus the door of the 
inner chamber blew out at the above pressure. 
Mr. Alliott patented an exactly similar apparatus, 
except with a stronger door, for steam to be used at 
fourteen or fifteen pounds pressure. The latter patent 
was held to be good, and we think justly. The facts 
seem to be that the patentee of the later apparatus 
knew that steam at fourteen or fifteen pounds 
pressure would be effective for the purpose required, 
while steam at four or five pounds pressure would 
be ineffective. The man in the street says, What 
Only a stronger door? Why, any fool mechanic 
could have done that.” Just so. But the kernel 
was simply that any fool mechanic did not know 
the difference in effectiveness of the steam at 
five and the steam at fifteen pounds pressure, 
while the man possessed of that knowledge 
applied it to this common apparatus and secured 
a valid patent. Before the issue of the patent 
now held by the plaintiff, the value of gene- 
rating at high pressure, feeding at high pressure, 
and transforming to low pressure for distribution 
to customers was well known. There was nothing 
new to be learnt about the value of series and 
parallel. The whole thing had been discussed ad 
nauseam. Thus far we may say, having regard to 
the question being carried to a higher court, without 
infringing any legal perogatives. In the Rucker 
case a complete system of distribution is claimed 
because the patentee is said to have made the 
system practical by the insertion of one link 
more perfect than any such link was before his 
time. The introduction of Joy’s valve gear was 
surely an improvement in an engine, but Joy could 
not therefore patent all engines using his gear. 
What he could do, and what he did do, was to 
patent the gear and get a lump payment or a royalty 
when the gear was used. This seems a reasonable 
analogy to the real point in the case under considera- 
tion. The useful link might have been patented, 
but the introduction of that link into a system well 
known was hardly enough to make valid a claim for 
the system. 


CORRESPONDENCE. 


One man's word ia no man's word, 
Justice ne@ds that both be heard.“ 


DEPARTURE OF ELECTRICAL ENGINEER VOLUN- 
TEERS FOR SERVICE IN SOUTH AFRICA. 


Srr,— You will probably have seen a letter from Mr. 
MoMillan, honorary secretary to the Dinner Committee 
who are ene a good “send-off” for the Electrical 
Engineers (R.E.) Volunteers leaving for South Africa. I 
would like to take this opportunity of saying that already 
a good res has been made to this appeal, and that 
many gentlemen from different parte of the country are 
sending their cheques, though frequently stating that they 
will not be able to be present at the dinner. Thinking 
that this may form a precedent with regard to other of 
your readers, I would intimate by your courtesy that we 
should like a good response from the entertainers of our 
friends who are going abroad, and shall be glad to receive 
cheques from those who also will not be able to attend the 
dinner.— Yours, eto., | 

Henky Epmunps, Honorary Treasurer. 


[When going to press another note was received from 
Mr. Edmunds stating that Major R. E. Crompton had 
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arranged for the dinner to be held on Saturday, March 3, 
1900. It will probably take place at the Great Eastern 
Hotel, Great Eastern Station, Liverpool - street, E. C., at 
6.30 p. m., but full particulars will be forwarded, together 
with ticketa, to entertainers of the corps. It would very 
much facilitate matters if intending entertainers would 
send in their names at once.—ED. E. E.] 


INSTITUTION: OF CIVIL ENGINEERS. 


SIR, — Would you kindly insert the enclosed in your 
valuable paper, as the same will, I trust, be of interest 
to a large number of your readers. 

Several engineers having expressed the opinion that they 
are at a greater disadvantage than the members of other 
professions, in there being no existing library from which 
to obtain books for reference, and that, considering the 
wealth of the Institution of Civil Eagineers, and the fact 
that a lending library need not necessarily be carried on 
at the institution buildings, should there be Jack of 
accommodation in the same, there appears to be no reason 
why such a library should not be started by the above 
institution. 

It is suggested that the accompanying petition should 
he sent to the president of the Institution of Civil 
Enginéers on the subject. l 

As it is impossible to forward the petition to each 
member for signature, I should be glad if those belonging 
to the Institution of Civil Engineers who are in favour o 
the formation of such a library would send me a parar 
authorising the addition of their names to the eaid 
petition.— Yours, ete., 

E. HAMILTON WHITEFORD, A. M. I. C. E. 

Borough Engineer’s Department, Municipal Offices, 

Plymouth. 
Copy oF PETITION. 
To the President and Council of the Institution of Civil 
Engineers. 

We, the undermentioned members, associate members, 
and students of the Institution of Civil Engineers, desire 
to draw your attention to the serious inconvenience to 
which members of the civil engineering profession are 
subjected to by being unable at any time to borrow a 
technical book for reference. | 

We would suggest that the council should take into 
their earnest consideration the desirability of forming a 
lending library at or in connection with the Iastitute of 
Civil Engineers, similar to those worked by the Royal 
Institute of British Architects and numerous other pro- 
fessional bodies. 


AN ELECTROLYTIC CENTRIFUGAL PROCESS FOR 
THE PRODUCTION OF COPPER TUBES. 


Sir,—I have to request that you will kindly publish in 
your next issue the subjoined reclamation of the electrolytic 
centrifugal process described in the Electrical Engineer of the 
9th inst. e reclamation is a copy of my contribution to 
the discussion on Mr. Cowper-Coles’s paper read before the 
last meeting of the Institution of Electrical Engineers.— 
Yours, etc., HENRY WILDE. 


Alderley Edge, Feb. 14, 1900. 


Mr. Henry WILDE, F.R.S. (communicated): I have 
read with much interest the paper of Mr. Cowper-Coles on 
An Electrolytic Centrifugal Process for Producing Copper 
Tubes.” May I point out that the process described is 
identical with the one patented by me in 1875 (No. 4,515), 
which has been in successful operation in Manchester and 
elsewhere for more than 20 years. By the publication 
of his paper, Mr. Cowper-Coles has, however, rendered an 
important service to the electro-metallurgical industry in 
exposing the fallacy of submitting electro-deposited surfaces 
to the friction of foreign substances during the process of 
deposition. His paper also contains much valuable infor- 
mation on the electro-metallurgy of copper which is not 
available in other publications. Subjoined are extracts 
from the specification and claims of the patent referred to : 

“ Whereas attempts have been made from time to time 
to substitute iron rollers covered with a thin layer of 
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copper. by means of electricity, for the solid copper rollers 
in calico printing and in other processes, but owing 
to the expense of the battery power and the slow rate at 
which the copper was deposited in the reguline state, such 
attempts have not hitherto been commercially successful. 
Now, my invention consists in giving to the electrolyte 
or depositing liquid in which the roller to be coated is 
immersed, or to the positive and negative electrodes them- 
selves, a rapid motion of rotation in order that fresh 
particles of the electrolyte may be brought successively in 
contact with the metallic surfaces. By this means powerful 
currents of electricity may be brought to bear upon small 
surfaces of metal without detriment to the quality of the 
copper deposited, while the rate of the deposit is greatly 
accelerated (p. 4). 

Instead of producing the whirling motion of the elec- 
trolyte by the rotation of the roller, b, as above described, 
it may be produced by the rotation of the positive elec- 
trodes, g, mounted on a revolving frame, or by. paddles 
revolving in the annular space between fixed electrodes 
and a fixed roller (p. 5). 

“ This invention may also be applied to the electrolytic 
method of refining copper described in the specification of 
letters patent granted to J. B. Elkington, November, 1865, 
No. 2,838 (p. 4). : 

“ Claims.—First : Imparting a rapid whirling or rotating 
motion to a depositing solution in the manner and for the 
pu described. . . . 

“ Lastly: The application of the whirling or rotatory 
motion of the electrolyte in the refining of copper and the 
apparatus for effecting the same, as shown and described.” 


WIRING RULES. 


Sir,—I beg to reply to the letter which appara. in 
your paper of the 9th inst. Do I understand from your 
correspondent that the wiring rule—viz, That no wiring 
should be allowed to be done out of sight unless run in 
iron or earthenware pipes is unsuitable or unnecessary ? 
As regards wires being run between floor and ceiling in 
wooden structures, if the above rule be strictly observed, 
there is less likelihood, in my opinion, of bad work being 
done, and, therefore, less risk, than in many of the existing 
modes of wiring installed in false roofs, etc. 

Let us assume that a short-circuit shoald occur in an 
iron tube. The result would be that any arc so produced 
would be immediately checked by the blowing of the fuse 
in that particular circuit without any damage being done 
to surrounding woodwork, whereas in the case of wires 
being laid in wooden casing (which method in the majority 
of cases is adopted), the tendency would be (in case a 
short-circuit developed) to jually char the wood, and 
this state of affairs would continue, without disturbing any 
working conditions, until perhaps some amount of damage 
had been done. 

If, on the other hand, earthenware piping was used, fire 
risk would practically be brought to a minimum. The 
cost of adopting the above system of wiring would, no 
doubt, cause a greater initial outlay compared to the 
system described by General Webber.— Yours, etc., 

eo. : RurerrT H. WAITE, Stud. I. C. E. 
untain House, Morley, Feb. 14, 1900. 


Last Sunday the Corporation opened for traffic one of 
the maia trunk routes into which the city will be divided 
when the comprehensive scheme of electric tramways, 
described in our issue of Jan. 5, has been completed. 
Cars will be run every four minutes right from Aintree 
on the north to the Garston boundary on the south. This 
covers a distance of something like 84 miles, and as far 
as electric tramcars are concerned the new line furnishes 
a record in this country, certainly in respect of the length 
of the journey through densely-populated districts. 

The oron Courier publishes some facts and figures 
concerning the reo which has been made in Liverpool 
in the matter of the introduction of the electric system of 


LIVERPOOL TRAMWAYS. 
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tramways, and of the remarkable success with which up 
to the present time it ae been. 5 yo n 
says not very long ago, when the rporation 
a the d 2 the tram ways company, the 
finger of scorn was pointed at Liverpool, which was pictured 
as a city content to abide by ancient and obsolete condi- 
tions. To-day. the picture is very different. Once the City 
Fathers decided upon 5 in preference to horse 
power there was no poliey, with the result that 
to-day Liverpool stands in the proud position of having a 
greater mileage of electric tramways any other city 
in England or Scotland. At the end of 1898 there were 
in existence 6} miles of experimental line to the Dingle 
and Prince's Park. During the past year upwards of 30 
miles of lines have been reconstructed for electric traction, 
and at the present time there are something like 28 miles 
of tramlines over which electric cars are running. The 
apparent discrepancy in these can easily be 
explained. Some lines have been relaid which cannot 
et be utilised. For instance, those from Lowhill to Old 
Swan, and from the necropolis to West Derby Village 
have been completed, but are for the time being useless 
on account of the absence of the electric power. Herein 
comes a point not without significance to those who oppose 
the erection of a power station in the vicinity of Lister- 
drive. The delay which was occasioned by those members 
of the City Council who were adverse to the selection of 
the site finally adopted has certainly had the effect of 
retarding the provision of electric trams for West Derby 
and Old Swan. However, it may be some consolation for 
residents of those districts to know that by October next 
they are almost certain to share in the benefits now 
enjoyed by other parte of the city. But apart from the 
mere reconstruction of lines, which in itself is a work 
involving an immense amount of forethought and engineer- 
ing skill, the public and those people who are only too 
apt to make complaints during the process of conversion 
will be interested to note the simply astounding develop- 
ment which has attended the tramway concern since the 
late Sir Arthur B. Forwood carried into effect the acquisi- 
tion of the old tramway lan ay A Oar contemporary is 
enabled to give publicity for the firat time to some fi 
which are the most emphatic proof of the growth of the 
tramway undertaking under municipal auspices. In the 
year 1898 the traffic receipte amounted to £311,610, the 
passengers carried numbered 41,772,034, and the mileage 
was 4,789,500. A comparison of these figures with the 
results of the past year is nothing less than remarkable. 
The receipts were £356,265, the passengers carried 
63,771,450, and the mileage 7,600,545. In one year, 
therefore, with the electric system by no means in full 
swing, there was an increase in receipts of £44,655, while 
the excess of passengers was 21,999,416, and of mileage 
2,811,245. Figures in other directions may be dry, but 
they are not uninteresting. Of the passengers during 
1899, the electric cars carried 15,853,160, the horse cars 
39,321,946, and the omnibuses 8,596,344. During this 
period 2,861 horses were required, as penne 3,150 in 
the preceding year. Now as to the vehicles actually run- 
ning. At the end of 1898 they were as follows: electric 
cars, 12; horse cars, 187; omnibuses, 80— total, 279. 
When last year closed, the change had been so pronounced 
that the numbers were: electric cars, 70; horse cars, 180 ;. 
and omnibuses, 40—total, 290. Yet another set of figures 
which convey their own lesson. The average fare per 
passenger for the year ending Dec. 31, 1898, was 1 80d., 
and for 1899 1'35d., or a decrease of 0°46d. The obvious 
inference is that the reduction of fares, coupled with the 
introduction of electric traction, has more than borne out 
the prophecies of the most pronounced advocates of the 
change. And the gilded pill for the ratepayers is that 
the receipts are bound to go up by leaps and bounds as 
new routes are opened. Even since the beginning of this 
year the corporate tramway purse shows an excess over 
the corresponding weeks of last year of about £1,000 a 
week, a very pleasant reflection for all who are anxiously 
looking for a relief of rates from the commercial under- 
takings of the Corporation. 
Mr. John A. Brodie, the city engineer, upon whom the 
duty of fsuperintending the laying of the new lines has 
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fallen, is performing his arduous task with a de of 
skill which has extorted the admiration of all who are 
engaged in similar undertakings throughout the country. 
Roughly speaking, each week sees about a mile of tram- 
lines laid in the city. The work is undertaken by Corpora- 
tion employés under the engineer's direction, and from 
1,500 to 1,500 men are daily employed. The city engi- 
neers department on Saturday entered upon the recon- 
struction of the Prince’s Park horse-car route, and the 
opening of the lines from Bootle will take place as soon 
as the final ment between the Liverpool and Bootle 
Corporations is concluded. 


COMBINED GRAVITY AMMETER AND VOLTMETER. 

The instrument we illustrate below at one-third actual 
size is a very useful and compact meter, introduced by 
Mr. W. R. Morris, of the Faraday Works, Birmingham. 
It is of the Gravity type, there being no permanent or 
electro-magnets uued in its construction. The makers 
claim that in consequence it never requires re-calibrating ; 
but it is not freo from errors due to external magnetism. 

It consists of a walnut case standing on a base, and has 
a leather handle to carry by. A brass bezell, with a glass 
to protect the pointer is fitted in the front of the case. 
There are two terminals on the base to connect with the 
source of power. It has also two contact keys. The one 
marked V is used for measuring the E.M.F.; the other, 
marked A, is for measuring the current. It has a silver- 
plated dial, and we notice that no printed dials are used. 


Tho scale in each instrument is marked by hand during 
calibration, and afterwards engraved. This method prevents 
errors caused by the use of printed scales or dials. The 
scale being unusually large the readings can be easily seen. 
A novel feature about it is ite double scale, the top part 
of which is used for volte, and the bottom for amperes. 

To use the instrument, connect the cell or other source 
of power to the two terminals (no current passes until one 
of the keys are pressed). Press the key marked V, when 
the aluminium hand or pointer will show the E. M. F. in 
volts on the top line of the scale; when the key marked 
A is pressed the pointer will give the current in amperes 
on the bottom line of the scale. No calculations are 
5 as tho readings are directly given. 

It will be gathered from the above that the instrument 
is intended for primary battery testing chiefly, as with 
ey work a key in the main circuit would not be 

ible. 


INSTITUTION OF JUNIOR ENGINEERS. 


At a meeting of this institution held at the Westminster 
Palace Hotel on Friday, Feb. 2, the chairman, Mr. Basil 
H. Joy, presiding, a paper on “Arc Lamps and Arc 
Lighting” was read by Mr. H. G. Cotsworth, member, 


After briefly describing the more important phenomena 
of the electric arc, including the different formations of 
the carbon points working with direct, alternating, and 
enclosed arcs, the author reviewed the means available 
for actuating the striking and feeding mechanism. It 
was shown that the thermo-electric method offers decided 
advantages over the electromagnetic. For instance, 
with alternating currents, an alteration in the periodicity 
has no effect on the regulation, as would be the case with an 
electromagnetic control. The thermo-electric system would, 
in fact, equally work well with alternating or continuous 
currents; it had, however, not come into practical use to 
any extent. The majority of lamps have their mechanism 
controlled by both a series and shunt solenoid, but lamps 
in which the series coil is replaced by a apring or counter- 


| weight are equally successful, and the current through 


a shunt lamp may be varied over a very wide range 
without affecting the feed. They are also simpler in 
construction, and therefore cheaper in firat cost. Lam 
of American origin are nearly all controlled by a clutch 
acting direct on the upper carbon guide rod, and are 
liable to give a spasmodic feed, owing to the wear of the 
clutch on the rod, but on the Continent a mechanism 
having a clockwork escapement finds most favour. In 
a ge the prevailing type has a wheel controlled by a 
brake, resulting in a very sensitive and acourate feed being 
obtained. In referring to the working of the lampe, the 
author remarked that arcs when run in series must be 
provided with an automatic cut-out, so that in the event 
of a lamp failing the circuit would not be broken. For 
street-lighting the cut-out is best placed in the plinth of 
the lamp-post. On a short series, however, the cut-out 
may be dispensed with, but means must be provided for 
breaking the circuit of the shant coil, otherwise, on the 
failing of a lamp, this coil would be burnt out, Alternatin 
arcs may be run in series across the primary mains, an 
if provided with a small choking coil across their terminals 
the extinction of one lamp does not affect the others. 
Another ingenious method provides a means of runnin 
alternating arcs in series with a constant current o 
constant-potential mains. This is accomplished by having 
a transformer so arranged that when the current in the 
secondary inoreases due to the cutting out of lamps, it 
reacts on the iron core of the transformer, causing more 
or less magnetic leakage across a short air-gap between the 
coils of the primary and secondary. i 
Alternating arcs do not give the same efficiency as 
diréct, and attempts have therefore been made to rectify 
alternating currents into direct, resulting in an increased 
efficiency of the lampe, but introducing rather complicated 


| apparatus at the station. The author, in dealing with 


enclosed arcs, mentioned that, although the actual efficiency 
was increased by their use, the necessity of having two 
dense opaloid globes more than counteracted any gain, and 
described a lamp which to some extent has the advantages 
of the enclosed lamp without its corresponding disadvan- 
tages. It has but one globe, works at about 80 volts 
across the arc, and burns for 70 hours with one trimming. 
Recently an enclosed lamp working at 160 volts across 
the arc has been placed on the market, which is intended 
for running singly in parallel on 200-volt mains. 

In the discussion which ensued Messrs. A. S. Arundel, 
E. C. Roche, F. Arundel, A. F. Gatrill, A. W. Marshall, 
and others took part. A vote of thanks having been 
accorded the author, the proceedings terminated with the 
announcement of the ensuing meeting on March 2, when 
a paper on “Electrolytic Zinc as a Protective Metallic 
Coating for Iron and Steel” would be read by Mr. W. A. 
Paddon, member, of Wrexham. | 


THE UPKEEP OF ACCUMULATORS. 


We have received a copy of Mr. Robert Hammond’s report 
as consulting engineer, on the five tenders received by the 
Hackney Vestry for the supply of accumulators to their new 
electricity works. These accumulators were specified to be 
capable of maintaining 10,000 8-c.p. lamps burning for four 
hours, which is equivalent to an output of 600 amperes for that 
time. Owing to the voltage of the supply some to 312 oells 
wererequired to meet the oonditions of thespecification. The prices 
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of the fivetenders, with the manufacturers’ names, are given in the 
column of this issue devoted to contracts for electrical supplies. 
The lowest tender for the accumulators, stands, lifting okla. and 
tingencies is £8,155, while the highest is £12,567. While 
Mr. Hammond leaves the selection of the tender to the Vestry, 
he analyses most carefully in the report the details of the five 
tenders, and these details are in many cases of general interest 
to tho profession. In his specification Mr. Hammond provides 
that the 10,000 lamps should be supplied for four hours without 
the voltage in any of the cells dropping below 1'8 volte. In 
order to fulfil these conditions the lowest tenderer estimates 
for the supply of 310 ocells, and another firm undertakes to 
do it with 504 ocells. Again, the lowest tenderer provides 23 
large plates in each of his cells, while as many as 61 plates are 
used another manufacturer. It is clear from the figures 
given that the use of a few large plates is a distinct advantage, 
as it enables a battery of accumulators of a given capacity to be 
erected in a smaller accumulator-room than if more plates per 
cell are employed. Thus, in the present case, it was apecified 
that the width of the battery-room should be 30ft. The lowest 
tenderer, the Tudor Accumulator Company, require this room 
to be 130ft. long to contain the cells in one tier on the floor 
level, while another maker requires as much as 228ft. The 
energy efficiency of the accumulators was left to the manu- 
facturers to specify, and it is interesting to note that as high as 
77 per cent. efficiency with 600 amperes discharge and 781 per 
cent. efficiency with 300 amperes discharge is guaranteed by 
the Tudor Accumulator Company. The manufacturers were 
also asked to undertake the maintenance contract for a period of 
14 years. For this the Tudor Company ask an annual sum of 
£405, which is hardly 5 per cent. on the capital outlay. 
One other firm offer to maintain at 44 per cent. on the 
capital outlay, but as their tender was higher, the annual sum 
for maintenance came out larger. The maintenance rates with 
other makers went as high as 8} per cent. As the output was 
specified at a four hours’ discharge rate, practically all the 
tenders provided for accumulators to give 600 amperes over 
this period. There is, however, a considerable divergence in 
the alteration of the discharge or ampere-hour capacity with 
variations of the period of disc Thus the Tudor Company 
rovide for a discharge rate of 1,450 amperes for one hour and 
or a discharge of 280 amperes for 10 hours. Another firm, 
while having the same discharge for four hours, guaranteed 
1,400 amperes for one hour and as high as amperes for 
10 hours. Mr. Hammond, in his report, points out that as 
refuse destructors are to be used at Hackney, a high discharge 
rate is of the utmost importance. He also calls attention to 
the fact that since his original report was submitted to the 
Vestry the price of lead has risen from £13 to £16 per ton, and 
that this, with the increased oost of coal, is responsible for a 
considerable extra oost in accumulators. The report is most 
interesting as showing at what low rates accumulators will be 
maintained at the present time by makers, and also the influence 
of the form of the cells on the space occupied and indirectly, we 
believe, on the price. i 


ELECTRICITY WORKS AT LEYTON. 


.On Saturday last, Mr. C. G. Musgrave, tho chairman of the 
Leyton Electric Lighting Committee, laid the memorial stone 
of the new buildings rendered necessary by the rapidly growing 
‘demand for electrical energy in the district. The stone in 
question forms part of the base of the octagonal chimney, 
which shaft will be 160ft. high. The snowstorm had cendered 
the site unpleasantly wet, so that most of the speeches in con- 
nection with the opening ceremony were deferred until after 
the dinner at the town hall at night. The trowel with which 
the stone was laid was presented by Mr. Coxhead, of Leyton- 
stone, whose firm has secured the building contract. After the 
dinner in the evening the usual loyal toasts were honoured. 
In reply to the toast of ‘‘ Success to the Electric Light Works,” 


Mr. Musgrave gave a review of the progress made with the 
electric light in Leyton. The Council obtained their provisional 


order for this purpose in the year 1894. In the spring of 1895 
the question of the lighting of the new town hall and technical 
institute, then in course of erection, came under the consideration 
of the Council, when it was decided at a meeting held on May 28 
in that year that the buildings should be lighted by electricity 
and that Prof. Robinson was called in to advise the Council on 
the queation. Prof. Robinson afterwards prepared a further 
report as to a scheme for lighting by electricity the whole of 
the district. He advised a central station in the neighbourhood 
of Grove Green-road to be worked by a gas plant. He further 
submitted two estimates, one for a central-station plant includ- 
ing four engines and dynamos of 55 b.h.p., and seven miles of 
mains, at an estimated cost of £21,725, and the alternative 

roviding for two engines and dynamos and four miles of mains. 


e Council ash 7 the smaller scheme submitted, and gave 


instructions for the necessary plans to be prepared for submission 
to the Local Government Board to obtain their sanction toa loan 


of £16,850, being the final estimate as approved by the Council. 
Contracts were entered into for the pu of the land and 
construction of the works, Mesers. Wells Bros. obtaining the 
contract for the engines and Siemens Bros. for the cables. The 
works being proceeded with, it became necessary to appoint a 
resident engineer, and accordingly on June 2, 1896, the Council 
authorised advertisements to be inserted for this purpose, when, 
from amongst 53 applicants for the appointment, Mr. Collings 
Bishop was selected by the Council at their meeting on July 28, 
1896. The station was opened for the supply of electric current 
on Sept. 8, 1896, and shortly 5 on Oot. 
Prof. Robinson, in a report to the Council, stated that, owing 
to the rapidity with which the householders had connected 
up and the number of applicants that had been received, it was 
necessary for the Council to at once extend the plant at the 
central station, and recommended them to put down another gas 
producer and two more engines and dynamos at an esti 
cost of over £3,000, which recommendation was adopted by the 
Council at their meeting on Oct. 20. Consequent on the 
extension of the generating t, it became necessary to extend 
the mains, and at the Council meeting of March 2, 1897, it was 
resolved to apply to the Local Government Board for sanction 
to borrow £7,900, to cover the cost of the proposed extensions, 
which sanction was reported to the Council in the month of 
May. This practically carried out the larger of the two schemes 
pro by Prof. Robinson in his report of July 1, 1895, but 
at a total cost of £24,750. The extensions having been carried 
out, the number of consumers so largely increased that a further 
sum of £1,880 for extension of mains was sanctioned by the 
Local Government Board, and in the month of November, 
1897, a special report was made by Mr. Bishop to the Electric 
Lighting Committee, in which he advised that to cope with the 
business as it was then coming in it would be necessary to 
spend during the next five years the sum of £5,000, in order 
to make the necessary extensions to the station buildings, 
machinery, and mains, and that of that amount £17,931 should 
be spent in the year 1898 in extending the station buildings, 
putting in four more engines and dynamos, two generators, 
about six more miles of street mains, house connections, etc. 
This report was a Y by the committee, who were of the 
opinion that it was absolu necessary that immediate exten- 
sions should be provided for, and they recommended the 
Council to apply to the Local Government Board to sanction a 
loan for £20,000 to cover the cost of the extensions required in 
1898. The Council, however, at their meeting on Dec. 7, 
determined only to apply for sanction to borrow £15,000, and 
it therefore became necessary to reduce the engines and 
dynamos to two and the generator to one. Events, however, 
soon showed that the reduction was impracticable. Connections 
to the mains continued at a rapid rate, further numerous 
applications for current were received, and on May 26, 
1898, the engineer reported that it was absolutely neces- 
sary that the two further engines and dynamos should 
be ordered together with the generator, and that an 
additional set of batteries should be erected with other 
works, at a further estimated cost of £5,000. This report was 
submitted to and approved by the Council at their meeting on 
June 7, 1898. The matter being extremely urgent, tenders 
were obtained for proceeding with the buildings, etc., without 
waiting for the sanction of the Local Government Board, but 
notwithstanding all the pressure put on by the Council, it was 
not until the end of the year 1899 that the last engine and 
dynamo was delivered and got into working order. The total 
capacity of the station when the works were finished was then 
19,000 lights connected. The lamps connected on Dec. 31, 
1898, were 11,876, and at the end of January, 1899, there 
were a further 2,814 applied for and waiting for connection. 
Hence the question of the further extension of the station 
in became a burning one, and the committee on Jan. 21, 1899, 
directed the engineer to prepare and submit to them a scheme for 
further extension to meet the growing demand. This matter was 
receiving his consideration when, on Feb. 3, he wrote tendering 
his resignation, having been appointed electrical engineer to 
the Corporation of Wigan. The Council thereupon advertised 
for an electrical engineer to take his place, and from among a 
large number of applicants Mr. Harman Lewis, the present 
engineer, was selected by the committee and appointed by the 
Council on March 7 last, and forthwith took up his ition. 
By this time it had become manifest that in connection with 
any further extension of the machinery it would be necessary 
to have a steam generating plant. The vexatious delays in con- 
nection with the delivery of the ges generating plant, the com- 
paratively small load which could be carried even by the larger 
of the gas-engines, the constant interruption caused by temporary 
breakdowns which, as the station was now worked to its utmost 
capacity, at once affected the quality of the light, all pointed to 
a change in the nature of the generating plant. Accordingly in 
the preliminary scheme which was being prepared by Mr. Bishop 
at the time of his resignation, he suggested the use of a steam 
plant. One of the first duties which Mr. Lewis had to turn his 
attention to was the development of this extension scheme, upon 
which he prepared a report in which he suggested a acheme 


THE ELECTRICAL ENGINEER, FEBRUARY 16, 1900. 


‘which provided for the acquisition of four large steam-engines 
with dynamos and boilers, and a large additional service of 
mains and feeders. This scheme, which necessitated the pur- 
chase of additional land for the erection of the new buildings 
required, was estimated to cost a further sum of £30,000. This 
report was approved by the Electric Lighting Committee on 
March 22, ind confirmed by the Council on April 6 last. Appli- 
cation was made to the Local Government Board for sanction 
to borrow. the amount, which was granted as to £7,550 on 
June 28, and as to the balance of £22,550 on Oct. 26 last. The 
uestion of the additional land required was an awkward one. 
e only land suitable was the piece between the works and the 
railway belonging to the trustees of St. Patrick’s Cemetery, 
who were quite disinclined to sell, but who, he was glad 
to say, as the result of an appeal on the ground of 
the public necessity, eventually agreed to do so, but at 
the rather heavy price of £4,000. Tenders were adver- 
tised for for the erection of the various works, and 
contracts were entered into with Mr. Coxhead for the 
buildings and chimney shafts, Messrs. Willans and Robinson 
for the four triple-compound steam-engines, Messrs. Mather 
and Platt for the dynamos, Messrs. Davey, Paxman, and Oo. 
for the boilers, and Callender’s Cable and Construction Company 
for the mains and feeders. He hoped that with the completion 
of these buildings and the installation of the por the period 
of anxiety which the Electrical Committee and its officers had 
gone through would come toanend. Al h for upwards 
of three months the Council had had to delay the ocon- 
‘nection of any new customers to the mains, it would 


years. Asre the cost to the ratepayers, he was happy to 
say that notwithstanding all difficulties the working had shown 
a gross profit from the outset. From the returns to the Board 
of Trade there was a gross profit from the opening of the station 
in September, 1896, to March, 1897, of £4. 1s. 3d.; for the 
‘year ending March, 1898, £382. 1s. 84d. ; for the year ending 
roh, 1800. £025. 122. O4d.; or a total to that date of 
£1,311. 15s. 9d. The net revenue account at that date showed 
a total deficit of £2,264. 138. 6d., but out of that amount 
£1,847. 1s. 4d. was for repayment of capital, and they had paid 
the sum of £1,720. 7s. 1d. for interest on capital. These were 
figures which should inspire confidence jn the ratepayers as to 
the future profitable working of the undertaking. As Pe ae 
their treatment of consumers, they started with a charge of 6d. per 
unit. From Jan. 1, 1897, this was reduced to 5d. per unit, and in 
the case of large consumers to 4d. In March, 1898, the Brighton 
system was adopted, campre 5d. per unit for the first hour and a 
half, and 2d. per unit for all current used afterwards. An analysis 
of the last quarter's supply of current shows that durin 
that quarter 145,575 unite of electricity were sold, o 
which 97,149 were to private consumers and the remain- 
ing 46,426 were for the public lamps. Of these 97,149 
units, 50,589 were sold at Sd. and 43,243 were sold at 2d., 
so that the average cost to the private consumer is just a 
trifle over ddd. per unit. The analysis shows that during a 
winter 3 many units are consumed on the 2d. scale as 
on the 5d. From these figures he considered that there was 
probably no district in the United Kingdom where the ocon- 
sumers had received such great advantages so soon after the 
opening of a new station. He predicted a great future 
for the Leyton electrical works, and looked forward to 
ite being one of the in the metropolitan distriets. 
For the first three months no consumers had been con- 
nected with the mains, but as soon as their new engine was 
working 4,000 lights, for which they already had applications, 
would be connected. The plant which that £30,000 would pro- 
vide for would be capable of supplying from 45,000 to 47,000 
lights. In November last they had 18,000 lights connected, 
and in a week or two that number would be increased to 22,000. 
In the past year they had nearly doubled the number of lights 
connected, and he believed that as soon as that additional plant 
was laid down the number of consumers would be such that it 
would be n for the Council to again extend the station. 
Of course, as they knew, the present extensions were being 
carried out so as to provide for these further extensions. 
We are indebted to the Leytonstone Express for parts of the 
above report. 


GENERAL ELECTRIC COM PANT 's STAFF DINNER. 


“It was a cold day for Willie when the m went down,” 
according to the epitaph which adorned the tombstone of the 
youth 3 5 had broken the thermometer and swallowed the 
contents, When winding our way to the Trocadero last 
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Saturday through the sleet and snow, we heartily wished 
Willie had swallowed the only instrument of that designation 
left in the world, so that it would go down no more to belie 
its name of heat-meter and become a oold-meter. It speaks 
volumes for the e of the General Eleotrio Company 
that on arriving we found an assembly of abaut 300 guests, 
amongst them a fair sprinkling of ladies, who were being 
received by Mr. Hugo Hirst. Soon afterwards dinner was 
announced, and the arrangements for position-finding being of 
the most efficient order, all were speedily and comfortably 
seated in the prettily-decorated Empire m. After the 
sonorous grace of the toastmaster, Ashton’s Blue Band began 
to play,” and all hands fell in to enjoy an entertainment 
excellent in quality, lavish in quantity, and, above all, made 
moat pleasant by the cordiality of the hosts and stewards. 
It was, in fact, the thorough good-fellowship pervading all 
which made the evening so enjoyable. The same feeling after- 
wards manifested itself in the speeches, of which there were 
many. The Chairman (Mr. Hirst) read a letter from the 
absent chief of the company. Mr. G. Byng proposed the 
health of The Army, ray, and Auxiliary Forces, to which 
Major Crompton responded, saying that he hoped his corps, 
which is shortly leaving for the front, and which was accustomed 
to overcome the forces of Nature, would deal likewise with the 
other forces they were about to encounter. In proposing ‘‘ The 
Staff,” Mr. Max Byng gave some alarming statistics, from which 
we gathered that the General Electric Company has a staff of 
3,000, including 200 technical men; 55 ledger clerks deal 
with 10,700 accounts, they had about 10,500 letters per week, 
and sent out 30,000 invoices in that time. If we understood 
rightly, they thus get a letter from each customer every week 
and send him three invoices in reply. Very active bis that ! 
The staff made their reply through Messrs. Bevis, Ives, and 
Barrow, the latter giving some of his tropical experiences. 

Then Mr. Hirst something to say about expansion. 
Already, before the war, most firms were beginning to learn 
that in order to compete in the markets of the world the old- 
fashioned way of manufacturing in six-storey buildings, con- 
structed with no other view than to hold large quantities of 
shafting and a great number of people, away from railway com- 
munication, and erected in crowded districts, preventing gradual 
extension, were unsuitable. The General Electric Company was 
one of them. As soon as this present crisis was over, the 
traders and manufacturers must be ready to follow up the 
victories of our soldiers; they must be ready to refill the 
depleted stores of the Empire. ' He then detailed the worries 
encountered in finding a suitable site. First, there was 
trouble in finding a site at all, thén arose the bother with ancient 
rights and ancient lights ; railway companies stood in their own 
light by refusing to construct sidings ; then the canal companies 
came and threw cold water over the scheme, and having once 
again got on swimmingly, another bugbear barred the way— 
i.e., the working-man. Mr. Hirst had much more to say on 
the point of workmen’s dwellings, working - men g education, and 
so forth, which was very interesting, but which want of space 
prevents us dealing with any further. 

A lengthy programme, under the direction of Mr. H. S. J, 
Booth, followed, in which musical recitals, songs, and comic 
sketches were admirably rendered by Mdlle. Cheron, Miss Kate 
James, and Messrs. Leffer, Thorne, Brockbank, Gatehouse, 
Arthur, and Roberts. They hada moat appreciable and enthusiastic 
audience, who in the meantime sat about chatting and laughing 
and enjoying long ci and the usual compliments to a smoking 
concert. Then out into the Christmas landscape again, a rush 
and a crush at the railway stations, a shivering journey home, 
and so to bed, as Mr. Pepys has it. 


 - PHYSICAL SOCIETY. 


The annual general meeting of this society was held on Feb, 9; 
Prof. Lodge, F.R.S., press ent, in the chair. The following 
officers were elected to form the council: ent Prof. Lodge; 
vice-presidents (who have filled the office of esident)—Dr. 
Gladstone, Prof. Carey Foeter, Prof. Adams, Lord 1 Kelvin, Prof. 
Clifton, Prof. Reinold, Prof. A » Prof. Fitzgerald, Prof. 
Rücker, Sir W, Abney, Mr. Shelford Bidwell; vice-presidente— 
Mr. Blakesley, Mr. Boys, Prof. Everett, Mr. Griffith; secretariee— 
Messrs. H. M. Elder and W. Wateon ; foreign secretary—Prof. 
S. P. Thompson; librarian—Mr, W. Wateon; treasurer— Prof. 
Callendar; other members of ocouncil—Prof. Armstrong, Dr. 
Atkinson, Mr, W. Baily, Prof. Glazebrook, Mr. E. H. Griffiths, 
Me 5 Lupton, Prof. Perry, Mr. Swinburne, Prof. Threlfall, and 

r. J. Walker. > 

Mr. brooke asked if the Proceedings of the society could 
be published with less delay. 

The Chairman promised to try and have them printed sooner. 

Pref. Lodge then delivered his presidential addrees on “ The 
Controversy Concerning Volta's Contact Foree.” Those who 
take a metallic view of the Volta contact force are accustomed to 
deny that the Peltier evolution of heat measures the local E. M. F. 
existing at a junction; they assert that it measures the rate ab 
which that same E. M. F. varies with temperature. In the thermo- 
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1 equation connecting the Peltier effect with the variation 
of E with temperature, the E which varies is nob necessarily thab 
ab the junction considered, but is the total E. M. F. of the uit. 
The reversible heat at a specified junction is a measure of the 
metallic E. M. F. located there. Thore who say it is a temperature 
variation of the E.M.F. beg the question by locating the whole 
E.M F. of the circuit ab the particular junction they are 
considering, usually an interface of zinc copper. At a 
chemical junction the E. M F. is not purely thermal, and hence is 
nob measured by the Peltier effect ; it is chiefly of chemical origin 
and is calculable from the energy of combination of the materials 
on either side of the boundary. At a metallic junction there is no 
such chemical potentiality. A strong current may be passed across 
a zinc-copper junction for years and no brass is formed. Ib is 
therefore improbable that the chemical affinity of zinc for copper 
is the propelling influence which causes the E.M.F. located at 
such a junction. In showing the Volta effect experimentally a 
trace of liquid can act detrimentally by forming a conducting 
bridge between the plates, acroes which the bulk of the electricity 

as the metals are being separated. The safest and clearest 
mode of expreseing the Volta effectis that it consiste in an opposite 
charge acquired by dry zinc and copper while in metallic contact, 


ac e which results from an E. M. F. of fixed value and is con- 
trolled solely by thie E. M. F. and electrostatic capacity. Io is 
undeniable that the order of the Volta force can be calculated 


from the differential heats of combination of the metals for oxygen, 
although ib is doubtful whether it can be calculated from the heat 
of formation of brass. The opposing sides of the old controversy 
used to be called contact theorists and chemical theorists. Now the 
oppoeite sides are involved both in contact and both in chemical 

ews. It is a question of which of several contacts is the effective 
one, and what kind of chemical action or affinity is the active 
cause. Is it the contact and chemical affinity across the metal- 
metal junctions, or across the metal-air junctions? The opposite 
sides are thus metallic and dielectric. The metal-air force is of 
the order volts, the metal-metal force is of the order milli-volts. 
When a piece of zinc is put in contact with a piece of copper the 
oxygen atoma which surround these bodies move slightly away 
from the copper and approach slightly nearer to the zinc. These 
slight motions produce the whole Volta offect. All that is 
necessary for the Volta effect is the inherent film on the surface; 
all the rest of the gas is mere dielectric, and might be substituted 
by a vacuum. 

It was proposed by Pref. Perry, and seconded by Pref. 
Armstrong, that a meeting should be held to discuss the address. 

The meeting then adjourned until Feb. 23. 


eue i 


COMPANIES’ MEETINGS AND REPORTS, 


WATERLOO AND CITY RAILWAY. 


The half-yearly meeting of the shareholders of this Company 
was held last Thuraday. 
- Mr. Wyndham S. Pertal (chairman of the directors), who pre- 
sided, moved the adoption of the report and accounts. He said 
the difference between the gross receipts and the working 
expenses (ab 55 per cent.) £7,341, would nob be sufficient to pay a 
dividend of 3 per cent., so, under the working agreement of 
March, 1894, the South-Western Company had made up the 
deficiency of £2 517. The directors hoped the undertaking would 
do better in the future, and they thought it would. Janusi: 
1900, showed a d improvement over January, 1899. In the 
past month the deity average was £91, or a daily increase of £5, 
which they considered very encouraging. 

Lieutenant Colonel the Hon. H. W. Campbell (deputy- 
chairman) seconded the motion, which was agreed to. 


CAMBRIDGE ELECTRIC SUPPLY. 


(chairman), Meadowcroft, 
M. I. C. E., M. I. E. E. 
W. Latham, 


M. A., M. I. C. E., M. I. E. E., Wylam-on-Tyne ; 
Bradley Hall, Wylam-on-Tyne. 
Manager and engineer : Jobn H. Barker, A. M. I. C. E., M. I. E. E. 


valent of 
3,043 8-0. P. lampe, making the total 28,123. The number of units 
supplied bas been 298, 392, an increase of 38,085, or 14 per cent. 
In spite of the increase in the price of coal, the cost per unit 
sold for this item has been reduced by over 8 per cent. To meet 
the growing demand for electricity in the town, it has been 
B to largely increase the machinery in the engine-room as 
well as the mains and transforming apparatus in the town. A 
new 500-kw. dynamo and a fourth boiler have been installed, 
which it is expected will effect some saving in the expense of coal 
and labour. The capital outlay for the year has been £12,310. 
6s. 2d. The supply mains now extend along 8} miles of street. 
The Company after paying all charges, placing £250 to the reduc- 
tion of preliminary expenses, £750 to depreciation account, and 
£150 to the credit of suspense account, has a balance of £3,766. 


11s. 2d., which, added to £123, 11s. 9d. brought forward from last 
11 makes £3,890. 2s. IId. An interim dividend of £1,176. 
s. 10d., and interest on temporary overdraft £68. 38. 5d., have 
already been paid, leaving a net balance of £2,645. 17s. 8d., oub 
of which the directors recommend the payment of a dividend of 
44 per cent., making, with 24 per cent. already paid, 7 per cevb. 
for the year. This will absorb 2. 412. 163. 4d., leaving a balance 
to carry forward of £233. ls. 4d. The Hon. C. A. Parsons retires 
by rotation, he is eligible, and offers himself for re-election. The 
auditor, Mr. Arthur Rutter, also offers himself for re-election. 


REVENUE ACOOUNT. 


Dr. Generation of Electricity. £ ad 
Coal, including dues, carriage, unloading, storing, 

„ E E E E A E E 1,256 0 3 
Oil, waste, water, and engine room stores 181 19 4 
Proportion of salaries of engineers and officers, as 

certified by the engineer . 107 9 7 
Wages at generating stations ... nn Q ͥ 698 19 3 
Repairs and maintenanßcgg . 390 11 7 

Distribution of Electricity. 
Proportion of salaries of officers, as certitied by the 

Sin 8 12 10 0 

Wages to linesmen, fitters, labour ers æ. 62 8 7 
Rents, Rates, and Taxes. 
Rents, rates, and taxes ..........ccccsccscsscscecsscccessecees 456 11 2 
Management Expenses. 
Directors’ remuneration for year 18999. 210 0 0 
es of managing engineers, secretary, accoun- 

tanta, clerks, messengers, as certified by manager 239 19 1 
Stationery, printing, S Getes anaeeds 3 59 17 6 
Auditor of Comp ang S 10 10 0 
Auditor appointed under ms provisions of the order 15 010 

w 
Law expenses ess o soeces 51 12 11 
Depreciation, etc. 
Depreciation in respect of leasehold works, buildings, 

plant, machinery, et oe F i 750 0 0 
Redaction of pr nary expenses ꝗ 250 0 0 
Amount written off suspense ao count 4 » 150 0 0 

ial Charges. 
Insuranes, e. sicsassesvescecedseccsavevedenssesssees 24 13 0 
Total expendituro E . . 8 4.928 3 1 
Balance carried to neb revenue . — 3, 766 11 2 
. £8,694 14 3 

Cr. £ ad. 
, . ossis 7,715 14 10 
Publio tis. 17 12 4 

tal of meter e és 347 10 1 
Transfer %% ́]½)Aſ⁰ ⅛ ⁶ ĩ / ursan raii 112 6 
Cash discounts and suadry receipß tee . 612 4 6 

£8,694 14 3 
GENERAL BALANCE SHEET, 

Dr. Liabikties. £ ad. 
Capital acoount - amount received . 57.572 0 0 
Sundry creditors . e ; 10 6 
Net revenue account, £3,821. 198. 6d.; lees interim 

dividend, paid Aug. 10, 1899, £1,176. 18. 10d...... 2.645 17 8 
Depreciation fund account ......... ORRON 1,750 0 0 
Bankers . e . 2,376 10 7 
Workmen's deferred pa ggg . 2 340 3 
Unclaimed dividend account n 36 14 8 

£66,817 2 8 

Cr. Assets. E «a. d 
Capital acoount—amount expended for work 59,184 19 0 
Stores on hand : coal, £279. 13s. ; oils, waste, etc., 

£14. 158. 3d. ; general (lampe, etc.), £254. 78. 4d. ; 

stores on capital account, £2 974. 11s. 10d. ......... 3,523 7 5 
Preliminary expenses, £1,752. 148. 8Sd.; lese 

amount written off, £1,502. 148. 8d. .............. Seles 250 0 0 
Sundry debtors for current supplied to Dec. 31, 18 3,855 4 4 
Cash in hand.... FFC “4 3 11 11 

£66,817 2 8 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity aes 5 1 dite 1 454,092 
; ablic lampde 1. 188 
Quantity sold | Pato consumers by meter 297.204) 298,392 
Quantity used on works, offices, and workmen’s houses... 11,517 
Total quantity accounted fouᷓ u . . ve , 909 
Quantity not accounted for ERARE es... 144,183 
Number of public lamp . . . . soscsssossos 1 
Total maximum supply demanded, kilowatte 845 


SCARBOROUGH ELECTRIC SUPPLY. 


The report of the Company for the past year states that 257,412 
Board of Trade units were supplied at a revenue of £6.235. 
128. 114d., as against 220,009 unite and £5 442. 9a. 8id. revenue 
for 1898. The profits were £2,705. 83. 94d., as against £2,331. 16a. 
for 1898. After paying income tax, etc., and allowing £471. 
178. Sd. for depreciation, a sum of £2,576. Os. 11d. remains avail- 
able for distribution. The directors recommend a dividend of 
6 per cent, (free of income tax), which will absorb £2,416. 
188. 3d., leaving a balance of £159. 7s. 8d. to be carried forward. 


THE ELECTRICAL ENGINEER, FEBRUARY 16, 1900. 2241 


ST. JAMES’S AND PALL MALL ELECTRIC LIGHT. 


The ordinary general meeting of this Company was held on 
Tueeday last at the Central Station, Golden-square. 

Mr. W. Leaf presided in the absence of the chairman, and in 
moving the adoption of the report and accounts said that the past 
year had again shown rapid growth in the business of the Com- 
pany. The policy of a reduction in poe charged for current had 
ully answered their expectations. ey showed a growth in the 

revenue of £7 723, equal to 11 per cent. The results for the 

rat six weeks of 1900 had been very satisfactory, and showed a 
farther increase in the number of 8-c.p. lamps, the total lamp 
connections being 164,750 equivalent candle-power. With regard 
to the Company’s Bill in Parliament for the ee ee 
of land adjacent to their Carnaby-street station, the absolute need 
of that extension was proved to both Houses. The Company had 
entered into possession of the land, and they would leave nothing 
undone to erect the buildings in time to meet next winter's 
demand. In conjunction with the Westminster Electric Supply 
Company, they had promoted a second Bill with the object of 
1 a station outside the large enough to meet all 
future demands for many years to come, and here also they had 
been able to prove their case to the satisfaction of Parliament. 
The new shares had been issued withont a hitch. Since the date 
of the accounts the final instalment had been paid, and they 
had now a reserve fund of about ors He felt that the share- 
holders would approve of the policy of the Board in agreeing to 
pay half wages to the families of the six reserve men in the Com- 
pany’s employ who had gone to South Africa. If the men returned 
W be reinstated in their old posts. 

e report was seconded by Sir John Morris aud adopted, and 
a total distribution of 144 per cent. for the year on the ordinary 
shares agreed upon. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


The thirteenth ordinary general meeting of this Company was 
held last Wednesday at 1, Great George-street, Mr. Granville R. 
Ryder in tho chair, i 

The Chairman, in moving the adoption of the report, stated that 
he was pleased to be able to submit a satisfactory report for 1899. 
This had no doubt been an electrical winter, but apart from this 
material p had been made. The increase in the number of 
houses and shops 1 last year was 229, but this year 
they were 250. The lamps increased this year by 27,304, as 
against 18,205 in 1898, and the gross receipts had also increased 
very considerably. The neb profits during 1899 were £19,201, while 
in 1898 they were £14,462. There had also been an increase of 
400 000 in the number of anits sold. This increase had been gained 
with but a small increase in the cost of production. They had pub 
by this year £4,000 to the renewal account. The conversion of 
the system was still steadil going on, about two-thirds of the 
consumers now having the 200 volte installed. They would this year 
probably require capital for several purposes. Considerable pro- 
grees had been made on the new site, and the foundations of the 
atation had been laid. 

The report was seconded by Sir F. J. Bramwell, and adopted 
unanimously. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The second ordimary general meeting of this Company was held 
at Winchester House on Friday last, Mr. H. S. Leon presiding. 
The Chairman, in moving the adoption of the report and 
accounta, stated that ciroumstanoes had been against them. The 
light generated by their predecessors had been unpopular, and 
they had bad a difficulty in regaining the custom of the butchers 
and other shopkeepers. Thon they had not had sufficient working 
tal, and were very much haadicapped in that respect. Con- 
erable progrese had, however, been made. ere were 
altogether 408 shops in the markets, and in September, 1898, they 
had 188 of these coanected, with the equivalent of 9,723 
8· o. p. On Deo. 31, 1899, there were 266 shops connected, 
with a total of 16,960 8c.p. lamps. Thie left 146 shops not yet 
connected, but they hoped te obtain the custom of the whole of 
them in the coarse of time. Besides this, they had four other 
large installations, the profit from which they could not ascertain 
until the end of the year. There was a net loss of £775 on the 
first year’s working, which had been reduced to £210 at the end 
of last year. This had been wiped out by the profits for 
January this year. They might, too, expect to save some- 
thing by their new accumulators. he Chairman tbea 
gave the capital expenditure for the 15 months as follows: 
accumulators, £2,643; market extension (new shops), £1,830 ; 
mains, £1,885; and improvements at the generating station, £627. 
The total was £6,985, and £1,700 had been paid out of earnings. 
The directors wished ta place a further 5 cent. seeond 
mort debentures to the amount of £6 000 in order te secure 
the Company’s position. The net profite for the past 15 months 
were about £350, and consequently the interest was, he con- 
sidered, fully secured, - If the shareholders wished to see dividends 
they must put more money into those debentures, as otherwise 
the 3 i oe gene ca = 1 0 sd oub of 
revenue. weuld, perhape, be a thing for the Company, 
but it would still further defer the. payment of dividends to the 
shareholders, whose prospeets for the next year were not ab all 
hepefal. Ab the last general meeting £ of 5 per cent. 
second. mortgage debentares had been authorised. directors 
had asked the shareholders: to take up £12,500, bub only £2,450 


had been subecribed. If other gentlemen would do the same; he 
himself would subscribe £1,000 or £2,000 in that way. In ocon- 
clusion, the Chairman stated that the light which the Company 
supplied compared more than favourably with that of other com- 
panies, particularly with that of the City of London Company, 
and that their charges were as low as, or lower than, other London 
prices. l 

Mr. J. Browne Martin seconded the motion, which was carried 
unanimously. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


A general meeting of this Company was heid on the 9th inst, 
Mr. George Richardson presided. 

The report of the direstors for the half-year ended Deo. 31 last 
stated that the balance of profit, after providing for debenture 
interest, was £10,028, and the directors recommended a dividend 
ab the rate of 10 per cent: per annum, which would absorb £7,247, 
writing off £521 from the ooste of application to Parliament for 
further powers under Act 1898, and E500 from preliminary 
expenses, and „ balance of £1,759 to be carried to the 
eurrent half-year. The number of passengers carried during the 
half-year was 1,161,786. The gross receipte amounted to £20,476. 

The Chairman said that the undertaking was gradually earning 
more money, though their takings were ily subject to 
conditions of weather, 

Mr. Richard Neary Prestwich, deputy-chairman, seconded the 
resolution, and it was adopted. 

A recommendation of the directors that a dividend of 10 per 
cent. should be paid was passo. The retiring directors. Mesers, 
George Readman and John Greenwood, were re-elected, and thre 
meeting reappointed as auditors Messrs. W. Aldred, Son, and Co. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


The thirteenth ordinary Reece meeting of the Newcastle and 
District Electric Lighting Company, Limited, was held on Tuesday 
at the Company's offices, Newcastle. Mr. J. D. Milburn, chairman 
of the directors, presided. 

The annual report of the directors stated that the installations 
connected to the Company's mains during the year are equal to 
5,600 10.0. p. lampe, bringing the total up to about 41,878, and 
1.008. 622 unite of electrical e have been supplied, as against 
778,828 unite supplied in 1898. During the past year 3,433 yards 
of main and branch piping have been laid, together with 9,708 
yards of main and branch cable. The groes earnings daring the 
year amount to £8,811. 7s. 9d., and after paying interest and 
placing £1,000 to reserve, and making provision for depreciation; 
your directors are able to recommend a dividend of 5 per cent. for 
the half-year ending Pec. 31, less income tax, which, together 
with the interim dividend paid in August last, makes the dividend 
81 pE cent. for the year. 

Chairman, in 5 


Bridges, having an area of more than 4,000 yards, and, PRET | 
t designs, it would be possible to deal wi 
14,000 e. b. p. They had already made contracts which already 
drew upon the new premises, so far as work went. Even in 
making provision for the future, they found they could not go 
fast enough, and they had found ib convenient and desirable bo 
fiv up a ocontinuous-current system, for supplying power to 
machinery, in their hse works, so that they might supply 
powe to customers whom thoy had hitherto been obliged to delay 
or refuse, 
Sir B. C. Browne seconded the motion, which was adopted. 
The retiring direeters (Messrs. J. D. Milburn and the Hon. 
C. A. 5 and the auditors (Mesars. Strachan and Co.) were 


At a subsequent extraordinary meeting the following reeolation 
was carried: That the ca of the Company be increased te 
£200,000 by the creation of 10,000 ordinary shares of £10 each. 
The Chairman explained the mew shares would be issued at 
to the existing shareholders, pro raté—each holder of shares being 
offered shares to the same amount as the shares he now held. 


LIVERPOOL OVERHEAD RAILWAY. 
The half-yearly meeting was held on the 13th inst. ab the Law 


Aesociation Rooms, Cook-street. 

Mr. Richard Hebsoa, deputy chairman, who presided, in moving 
the adoption of the report, said ıt was the best re in regard to 
the number of passengers carried, the amount of money earned, 
and the dividead recommended which the directors had ever been 
able to presen to the shareholders. The dividend had been earned 
entirely upon normal lines, but it must be admitted thab on 
account of the great desire to witness the departure of soldiers and 
velunteers for the war the railway had benefited by the enormous 
crowds of people to the extent of between £1,500 and £2,000. 

Mr. John Brancker seconded the motion, which was adopted. 

A dividend was then declared of 5 per cent. per annum, free of 
income tax, on the preference shares for the half-year, and of 5 per 
cent. per annum, free of income tax, for the half-year on tho 
ordinary shares of the Company. Mesers. R. Hobson and James 
Barrow were re-elected directors, and Mr. G. Nicholson, the 

eaditor, was reappointed at a salary of 50 guineas 


retiring P , 
was agreed to? ai Daat 280,000, being the whole of tbe share 
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capital authorised to be created by the Liverpool Overhead Railway 
Act, 1899, be and the same is hereby created in 5,000 ordinary 
shares of £10 each, and that the directors be and they are hereby 
authorised to issue the same in such amounts and manner, ab such 
times, and on such terms as they may think fit.” 

Another special general meeting followed, at which the following 
resolution was carried: That this Company do approve of the 
Bill proposed to be introduced into Parliament intituled, A 
Bill to authorise the Liverpool Overhead Railway Company to 
make certain new railways and a widening of a portion of their 
existing railways, and for other purposes.“ 


DUBLIN UNITED TRAMWAYS. 


The half-yéarly general meeting of the Dublin United Tramways 
Company was held on the 13th inst. at Dublin. 

The Chairman (Mr. Wm. Murphy, J.P.), in moving the adoption 
of the report, said that during the half-year they had practically 
completed the conversion of their system to electric traction. The 
generating station at Ringsend was working for some months 
under unfavourable conditions for the most economical production 
of electrical energy, because the overlapping of expenses and dis- 
organisation incident to the changes in the operating system could 
not be wholly avoided. Moreover, the war and tbe prevailing 
epidemic had caused the absence of many of their led men, 
so that they could nob ab all times provide sufficient service to 
carry the public. The profite enabled them, nevertheless, to 
increase their dividend by 1 per cent. The accounts showed an 
increase of £5 561 in groes receipts, bub the net profits were 
£10,691 more than ia the corresponding period, from which ib was 
apparent not only that they increased their traffic receipts by more 
than £5,000, but that it cost them £5,000 less to earn the increased 
receipte, and that was the secret of the success of the electric 
system—namely, increased receipts and diminished expenses; 
£1,841 of the increased profits were absorbed by . which 
only accrued in the last half-year. The cars on the Company's 
system during the half-year travelled 2,180,832 miles, of which 
730,245 miles, or more than one-third of the whole, were still 
covered by horse haulage. There was a proved difference of 
4d. per mile in favour of electric haulage. The increase in 
the net profite of the Southern District Company's system was 
£2,644, the profits being in 1898 £8,951 and in 1899 £11,594, 
after deducting wayleaves of almost equal sums in both cases. 
The proportion of working expenses to gross receipts on the 
southern system was 48°5, and by charging each system with 
ite own proper expenditure and by a ratable division of expenses 
for horee and electric working the United Tramways Company’s 
system did not exceed 50 per cent. of ue gros receipte. They 

now 180 cars in operation, and looked forward to finding 
profitable employment for the additional 70 which they were 
providing by August next. They also looked forward to a large 
saving in the cost of production of electric energy in the Ringsend 
power station. The economy in working from Riogsend had led 
to the closing of the Clontarf station, and when the proposed 
a aries machinery was completed the Ballsbridge station 
would be closed down and the entire system would be worked 
from the central power station, thus saving £25 000 per annum. 
The past half-year was not a favourable one, owing to the high 
ie of money, for selling the balance of debentures, and they 

id nob press the sale. The difference the Company had with 
the British Thomson-Houston Company regarding the costs of 
the lowering of the Kingstown sheds would be disposed of by a 
friendly suiv. 

Mr. J. R. Wigham seconded the motion, which was adopted. 


BRISTOL TRAMWAYS AND CARRIAGE. 


The report of the directors for the year ending Dec. 31, 1899, 
states the gross receipts for the year amount to £158,727. 198. 6d., 
and the working and general expenses and renewals are 
£108,233. 16e., leaving a net revenue of £50,494. 3s. 6d. The 
following amounts have already been distributed—viz.: interim 
dividend at the rate of 7 per cent. per annum (free of income tax), 
for the half-year ending June 30, £16,770. 168. 8d.; interest on 
4 per cent. mortgage debenture stock, snd temporary loans, 
£5,245. 28.; dividend on 4 per cent. preference shares and interest 
on calls in advance, £1,884. 138. Id.; and id is pro to appro- 
priate the balance as follows: dividend for the half year at the 
rate of 8 per cent. per annum (subject to income tax), £19,333. 
6s. 8d.; to darry to reserve and renewal funds: contingencies, 
£5,000; leased premises redemption, £500; electrical renewals, 
£1,000; permanent-way renewals, £760. 5s. ld.—or a total of 
£50,494. 3s. 6d. With the amounts thus set aside, and interest on 
investments, the reserve funds will be increased from £80 832. 18s. ld., 
at which they stood ab the corresponding period, to £90.444. 11e. 6d., 
and the Company's investments from £75,091. 12s. to £87, 438. 38. 3d. 
The receipte from the tramways department show an increase of 
£7,799, and those of the carriage department an increase of £4,708. 
The total number of passengers, excluding postal riders, carried 
2 the year on the Company's cars and omnibuses was 
28. 330, 806. The important works in connection with the exten- 
sion and reconstruction of the tramways, and more 3 the 
conversion of the entire system preparatory to electrical working, 
have continued to engage close attention during the past year, 
and 5 progress has been made in every department. 
Ten and a-half miles of new lines have been laid; and 164 miles 
of horse tramways reconstructed with girder rails and copper- 
bonded, leaving 10 miles of track still requiring to be done to 


complete the permanent way. The cable conduite have been laid 
for a length of 104 miles out of a total of 124 miles, and the major 
portion of the requisite street standards and overhead equipment 
have been erected. The foundations and harbour wall of the 
central power station having been finiehed in November last, the 
erection of the building is now proceeding expeditiously, so that iù 
will very shortly be sufficiently advanced to admit of the installa- 
tion of the electrical and steam plant. Similar progress 
is being shown with the building of the new depdte, those 
at Brislington and Bedminster approaching completion. All 
efforts are being generally directed to the introduction of 
electrical working over completed undertaking in the 
course of the ensuing summer. As indicated at the general 
meeting in February last, the extension to Arno’s Vale, and 
the sections of the system serving Totterdown and the joint 
railway station in connection with both the tramways centre and 
Old Market, were converted from horse to electric traction in J ul 
last, and have been in successful operation since that time, wi 
results that justify the directors’ 5 The new issue of 
preference shares sanctioned at the last general meeting was 
allotted to the shareholders, and fully subscribed. Ib will be seen 
that the expenditure of capital during the year has amounted to 
£236,000, and when it is remembered that nearly the whole of 
this sum is in respect of new works which are for the present 
unproductive, bub that nevertheless the interest and dividend 
charges are Dorae SI the current revenue, the result of the year’s 
working cannot fail to be gratifying to the shareholders. Mr. 
William Butler, director, and Mr. Solomon Hare, auditor, retire 
at the ensuing meeting, and offer themeelvee for re-election. 

The ordin general meeting of the Company was held at 
Bristo] on Wednesday, Alderman C. H. Low proaid ing. 

The Chairman, in moving the adoption of the report and 
accounts (as abstracted above), stated that the year’e business 
showed a distinct advance both in gross and net revenue, On 
account of the great reduction in working ex the directors 
were able, after the payment of the interim dividend of 7 per 
cent., interest on debenture stock, temporary loans, and prefer- 
ence shares, to recommend a dividend at the ra‘e of 8 per cent. 
per annum for the last half-year, and carry £7,260 to the various 
reserve funds, This would bring the reserve funds up to £90,444. 

The motion was duly secon and agreed to. 


LEGAL INTELLIGENCE. 


RUCKER v. THE LONDON ELECTRIC SUPPLY 
CORPORATION. 


In the Lord Chancellor's Court on Monday last Mr. Justice 
Farwell gave judgment in the case of Rucker v. The London 
Electric Supply Corporation, Limited. The following is the text 
of the judgment: 

Mr. Justice Farwell: The plaintiff claims by assignment letters 
patent of March 16, 1885, for an invention for improvements in 
distributing electricity communicated by Zipernoweki and Déri, of 
Budapest, and by his writ dated July 1, 1898, seeks for an injunc- 
tion and an account of profits or damages against the defendants 
for breach of his patent. As his patent expired since the 
date of the writ he can, of course, obtain no injunction, bub 
that does not affect his claim for an acoovnt or damages for 
breaches during the existence of the patent. The defences raised 
are that there is no patentable invention disclosed in che plaintiffs’ 
specification, prior, publication and want of novelty. The first 
issue that I have to determine is the state of knowledge of elec- 
tricians with reference to lighting by electricity at the date of the 
patent. Since the year 1870 electricity had been applied for 
lighting purposes, and various advances have from time to time 
been made in the means adapted for that purpose. The first lamp 
used was the single arc lamp with a dynamo of its own. Then 
Jablochkoff showed the possibility of subdividing the electric light 
by putting several lights in series on a circuit, and by 8 
several circuits to one dynamo. Then the arc lamp was rep 
by incandescent lamps which were run iv parallel and required 
constant potential, a requirement which entailed considerable. 
practical difficulties. The desideratum was to obtain a constant 
pressure on the lamps, and a small amount of copper in the mains, 
and this involved sending out from the station at high pressure 
and using the power for the lamps at low pressure; both con- 
tinuous and alternating currents were used. find the followin 
facte to have existed in March, 1885: (1) The parallel system 
distribution given on each consumer’s premises a supply of electric 
energy ab constant potential, to be drawn off in multiple arc both 
for continuous and alternating current, was well known. (2) Trans- 
formers on induction coils were well known as machines by which 
the electrician could transform up or down—that is, could multiply 
or divide the tension in the primary. (3) It was also known that 
the E. M. F.'s of the two coils bore a constant ratio to one another 
depending on the number of turns of wire on the pri and on the 
secondary. This question of the ratio of turns is well put in the 
article La Lumière Electrique,” where Mr. Marcel Deprez, referring 
do Gaulard and Gibbs secondary generators writes in 1884 as follows: 
„In substance these generators are composed of a series of 
solenoids of little height and large diameter traversed by an alter- 
nating (so-called primary) current taken from any source; this 
alternating current generates by induction in a second series of 
solenoids situated at a very short distance from bhe first solenoids 
and, moreover, intercalated between them an induced (called 
secondary) current, the tension of which depends on the propor: 
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tion of the number of inducing spires to the number of the 
induced spires, and also on their grouping.” Moreover, both 
M. Fesqueb and Mr. Ferranti told me that they knew this them- 
selves in 1885. I have mentioned this because there is some 
conflict of testimony on this patent between the plaintiff's and 
the defendants’ witnesses, and I desire to say that I accept the 
defendants’ witnesses as more accurate in this respect than the 
plaintiff's ; I think that Mr. Swinburne does less than justice to 
the electrical knowledge of himself and his fellows in 1885. (4) 
The excitation or actuation of an induction coil by a machine for 
the purpose of utilising the secondary circuit was not novel. (5) 
Putting machines in parallel or secondaries of an induction coil 
was not novel. (6) Positive and negative poles in the consumer's 
house which are connected with the double series of mains required 
in the parallel system are the equivalent of a dynamo producing a 
constant current. In the year 1882 the Electric Lighting Act was 
passed, and in that and subsequent years many Acts have been 

confirming provisional ordera under the Act, The basis of 
that legislation was that ib was feasible to generate electricity at 
central stations and supply ib to consumers in much the same way 
as water is supplied. The powers of the supplying body, however, 
ceased ab the two poles in the consumer's house referred to above, 
and the consumer took his supply by straddling the mains at 
thoee two poles—i.e., by putting the transformers on the poles in 
parallel on the secondary circuit—and, as Mr. Swinburne told me, 
the consumer can himeelf put on the transformers in parallel on 
an ordinary llel system. The customer is ab liberty to use the 
ourrent which he so obtains for any purpose that Fe thinks fit. I 
should add that the Acts extend both to continuous and alternating 
currents, and both to the parallel and the series system. Before 
considering the various documents referred to in the defendante’ 
particulars, I will consider the construction of the patent. Now 
the claim of the patent is as follows: In the application of 
induction coils or transformers for alternating electric currents, 
the arrangement of several stations of second order as branch 
circuits of the main line—+.e., connecting up the local centres 
with the main in multiple are —to which main line is supplied 
an alternate current of a tension as constant as ible sub- 
stantially as described and shown in the drawing.“ Ia my opinion 
this ie a claim for arrangement, and for arrangement only: ib 
is merely a continuation in a particular way of old well-known 
methods. The difficulty of construing this patent is increased 
by the facb that the patentee amended it some time ago 
by striking oub claims for a means of maintaining an invariable 
tension at the points where the primary current enters the local 
centres. On the unamended patent I should have been of opinion 
that the words ‘‘ substantially as described ” referred to the means 
of keeping the tension as constant as possible, bub I cannot so 
read them now that the provisions relating thereto have been 
struck out, In my opinion, therefore, the words must be read, 
the arrangement substantially as described.” I have therefore 
to coneider if there is anything in the body of the specification 
affecting that claim in any way. Now, the specification com- 
mences by a historical statement, followed by a reference to the 
inefficient modes of distribution then in use, and states that the 
object of the invention is to make all individual points of con- 
sumption of electrical energy quite independent from one another, 
and ibd goes on to state in general terms the mode of doing this, 
which ie in effect what is stated in the claim that I have already 
read. The inventors then state that the distinctive feature of 
our system of distribution is that each group of induction coils or 
transformers of the several stations of second order shall merely 
constitute branch circuits of the main line for the primary 
current —i. e., that primary circuite of the several local centres, 
any one of these being taken as a whole, are connected in multiple 
arc. In this manner we have distributing the primary (high- 
tension) current in as many branch circuits as there are local 
centres, and any desirable number of secondary (low-tension) 
eircuits.“ 

I pause to observe that there is nothing here as to the form 
of transformer to be used, bub that the patentee says that the 
distinctive feature of his invention is the arrangement in parallel 
arc. It appears to me that he believed himeelf to have discovered 
the use of transformers in parallel arc on secondary circuits, and 
this seems to have been to some extent the view of Mr. Swinburne 
when, in answering Mr. Moulton’s question, In what respects do 
you say defendants infringe?” he replied, ‘‘In that you have a 
system of distribution with alternating current transformers with 

h tension in primaries of 2,400 volte, and secondaries supplyin 
lampe in parallel at 100 volts,” and he said also that he conside 
the high tension and the low tension of the mains both essential. 
Pausing here, I am of opinion that no patentable invention is 
disclosed by this part of the patend if this be the essential feature 
of it. Mr. Swinburne a short time before had admitted that as 
early as 1882 the advantages of high tension and low tension were 
well known, and, further, that high tension and low tension are 
now e pork epithets having no technical meaning. I hold as 
a matter of construction that high and low tension are not within 
the plaintiff’s claim—+s.¢., thab the words are merely descriptive, 
and exprees nothing beyond the fact that the primaries are of high 
tension in com n with the secondaries. The next four lines 
of the specification have (as I have already stated) given rise 
to some conflict of testimony ; they are as follows: How the 
E.M.F.’s of the two coils of a transformer bear a constant 
ratio to one another: therefore if the internal resistance of 
such an apparatus is very low the secondary tension will remain 
almost unaltered, if we only have a constant difference of 

ntial at the terminals of the primary coil.” I have already 
ound that the various statements in these four lines were, 
and were intended to be, mere statements of well-known facts, 


and that this was intended to be so as a matter of construction 
is made clear to my mind by reference to the unamended specifica- 
tion which I am entitled to look at for this purpose, according to 
Lord Wateon’s statement in the House of Lords’ case cited by 
Mr. Rousfield. Ibis in my mind plain on the original specifica- 
tion that these lines wore statements of facte leading up to and 
emphasising the value of the means for maintaining an invariable 
tension which formed part of the original specification. Some 
argument was used on the advantage of keeping the resistance as 
low as ae Bub this appears to me to be a mere truism, 
amounting simply to a statement that it is desirable to avoid 
useless waste, because excessive resistance exhausts the energy 
that is wanted for lighting by turning it into heat. Passing over 
some paragraphs in the specification I come to the following state- 
ment on the last page: We desire it to be distinctly understood 
that the form of induction apparatus or transformers may be of 
any kind whatever without departing from the priaciple cf our 
invention.” That is a claim extending to all transformers of every 
sort, but transformers were well known and were in common use 
before the date of the patent. Lord Kelvin told me that no 
practical man would have been afraid to put inductors straddling 
across mains of high-pressure alternating. current circuit, and that 
there was absolutely nothing novel in ib. Mr. Swinburne put the 
plaintiff's case very neatly when he said, Everybody knew that 
we wanted a high pressure from the station and a low pressure in 
parallel distribution in houses; they—that is to say, Z and D— 
came, and they realised that a transformer arranged in a particular 
way which was not the usual way of arranging them, gave them 
the key to the solution of the problem.” Assume that it was nob 
„the usual way, as he eays, it was, however, a well known way, 
and I am wholly unable to discover any invention in it. Autho- 
rities on different specifications are of little value on questions of 
construction, bub I think the case of Gaulard and Gibbs in the 
7th Patent Reporte gives a useful illustration of the applica- 
tion of the principles on which the Court acts. To my mind, this 
specification contains ad the utmost good advice, and is very far 
removed from invention. It recommends one of two well-known 
modes of transformers as most suitable for conducing to a par- 
ticular result. I should add that all transformers are said to be 
within the arrangement claimed, but as a fact all are not suitable. 
The plaintiff, however, can get no benefit from this, for he 
certainly does nob point out any particular form of transformer 
as the appropriate one or give any guidance whatever in this 
direction. 

I will now proceed to consider briefly the defendants’ particulars 
of objections. The most important document, to my mind, ie the 
article in the Zeitschrift für Nectrotechnik. It was proved that 
this document was sent over to the Patent Office bere, and was 
laid on the table of the public reading-room two days prior to the 
plaintiff's patent, and it is admitted that id is a description of the 
plaintiffs arrangement. If, then, this document contains sufficient 
information of the details of the plaintiff's arrangement to enable 
a practical electrician to pub in operation the plaintiffs arrange- 
ment, the plaintiff's case would fail, even if (contrary to the 
opinion that I have already expressed) the plaintiffs arrange- 
ment was a patentable invention. In my opinion, the article 
does contain all such information. I have come to this conclu- 
sion, both as a question of fact after weighing the evidence of 
the witnesses and also as a question of construction, treating 
myself, as far as possible, as posseseed of the knowledge of the 
subject which a competent electrician would bave had in 1885. 
On construction, I am of opinion that the article indicates with 
sufficient precision that there was a parallel distribution, and that 
the consumer was to take his supply by transforming down from 
high-tension primaries. Lord Kelvin was clear about this, and I 
do not consider that his testimony was at all shaken by the cross- 
examination, although he for the moment forgot the statement in 
the last paragraph but one in the article—namely, currents of 
respectively six and seven amperes at the maximum flowed through 
the primary conductors. He set this right in re-examination, 
pointing out that these words clinched it, and as a matter of con- 
struction I agree with him and M. Fesquet and Mr. Ferranti. 
Further, I do not think that Mr. Swinburne really differed, judging 
from his manner and tone in answering Question 453 (and it is 
needless to say that Mr. Swinburne is not only a most competent, 
but a most straightforward and candid witness). I think that he 
meant that he agreed with Mr. Moulton and the construction 
that he put apon the sentence that I read above. In view of the 
opinion that I have expressed it is not n for me to con- 


| sider the other documents mentioned in the defendante’ objections 


in any great detail—they are important as showing the general 
state of knowledge prior to the plaintiff's patent, and they confirm 
me in the view that I have already expressed. The firet is Brush; 
in this specification the defendant relies on a drawing only—namely, 
Fig. 9. This figure does, in my opinion, show d rammatically 
the system of distribution by parallel mains and of drawing off by 
transforming and using secondary circuite. As Mr. Swinburne 
pat id, Fig. 9 is the diagrammatic method of representing trans. 
ormers in parallel on parallel mains—that is to say, that they are 
primaries on parallel mains.” Again, Lord Kelvin said that 
„Fig. 9 shows diagrammatically with perfect clearness five trans- 
formers placed in parallel on the mains of an alternating current 
dynamo machine—the diagram alone with the statement that this 
applies to transformers in alternating-current machines is unmis- 
takable.” And, as Lord Kelvin said, ‘‘The problem of distri- 
bution is represented in Fig. 9, although the problem as to the 
sizo of dynamoe or the method of getting electricity over a large 
area was not dealt with.“ But I cannot see that this affecte the 
uestion when you have once arrived at the fact that 
distri bution was well known before 1885. I agree with Lord 
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Kelvin that, ates that knowledge, there was no invention in pro- 
posing to add ab 20 placee what was done on one. I will by 
the article in the Times referring to Fuller's patent with’ the 
remark that I hold that the statement on p. 3 is a statemend of 
paaie distribution, bub that if that article stood alone I should 

ave had some diffculty in thinking it sufficiently explicit. The 
next document is Edison’s patent of 1883. This is very remarkable 
because, on the evidence before me, I find that Mr. Edison has the 
whole of the plaintiffs arrangement and something over and above 
and quite independent of that arrangement, and that Edison—I 
say id with hesitation of so eminent an inventor—apparently failed 
to apprecas the full advantage of his own invention, bub to 
have n led away by his desire to secure continuous current. 
As Lord Kelvin said. Edison’s arrangement without the oom- 
mutatorsisthe plaintiff's arrangement, the only objectof thecom- 
mutators was to convert the continuous current into an alternat- 
ing current of high tension, which then passed through the trans- 
formers and came out as an alternating low-tension current to 
another commutator, the object of which was to deliver a con- 
tinuous low-tension current, but no alteration was effected either 
in the tension or the quantity.” Mr. Swinburne did nob really 
a with this view, for he said that if you remove the whole 
of the commutators and substitute alternating current, you have 
the Zipernowsky system, and the only objection that he suggested 
to Edison’s system had a reference to the commutators—namely, 
that there would be such serious sparking at the commutators that 
they would not work. The only other matter to which I need refer 
is the installation under the Gaulard and Gibbs system. I accept 
M. Feequet’s testimony with regard to the exhibition at the 
Aquarium in 1883. I make no sorb of reflection, of course, on Mr. 
Mackenzie, but he had for some years to be employed in 
electrical engineering, and I am convinced that he had no really 
accurate récollection on which I could rely. I find that in 1883 
Fesquet coupled the primaries in parallel as well as in series many 
times, and that the lamps were placed in parallel on the secondary 
wires, and, further, that in 1884 there was an installation on the 
Me litan Railway running for some months in which alternat- 
ing high-tension currents were transformed down, and that the 
lamps were in parallel. I mention this because I desire to say 
that in my judgment Mr. Ferranti was a competent and trust- 
worthy witness, on whose evidence reliance can be placed. I think 
that it is unnecessary for me to refer in detail to the Imray specifi- 
cation or to Rankin Kennedy’s article, the last sentence of which 
is certainly remarkable. The result is that the plaintiff's action 
fails, and must be dismissed with costs. 

After considerable argument between Mr. Cripps and Mr. 
Walter over the question of costs, his Lerdehktp decided to grant 
these on the higher scale, and an agreement was also come to as 
to which articles should be included in the costs, as certain which 
had been mentioned in the pleadings had not been used in the 
trial. Leave to appeal was given on the usual terms. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


Blackburn.—The Corporation invite tenders for feeder cables. 
Tenders by 26th insb. ils in our advertisement columns. 
Newington.— The Vestry invite tenders for two water-tube 
boilers, etc., for the electric light station. Tenders by 20th insb, 

Birkenhead.—The Corporation invite tenders for the supply 
and laying of feeder and distribution mains. Tenders by March 1. 

Islington.—The Vestry invite tenders for supply of electrical 
ai 7 dual etores for one year from March 15. Tenders by 

2 0 

Wundbledon.— The Urban District Council invite tenders for the 
supply of lamp-posts for incandescent electric lamps. Tenders by 
26th insb, 

Rochdale.— The Corporation invite tenders for the supply and 
delivery of electricity meters. Tonders by 28th inst, Full par- 
ticulars in our advertising columns. 

Bournemouth.—The Corporation invite tenders for cables, arc 
args wiring, ewitchboards, fittings, etc., for the electric lighting 
of pleasure grounds. Tenders by March 3. 
Walthamstow.— The Urban District Council invite tenders for 
the 5 erection of electric and Dowson gas plant ab the 
isolation hospital, Chingford. Tenders by 23rd inst. 

Newcastle-upen-Tyne.—The New Tramways Committee invite 
tenders for 130 car bodies, trucks, and electric equipment. 
Tenders by March 2. Details in our advertising columns. 

Aberdewn.—The Tramways Committee invite tenders for the 
supply of four electrically-equipped tramoars and other material. 
Tenders by Feb. 28. Details in our advertisement columns. 

St. Aunes-on- the Sea.—The Urban District Council invite 
tenders for battery and accessories and meters and demand 
indicators. ‘Tenders by 26th inst. Details in our advertisement 
columns. 

Gloucester.—The Corporation invite tenders for the wiring of 
the guildhall, public baths, and electricity works; alao for the 
necessary electric light fittings for these buildings. Tenders by 
Zith insb. 

Newcastle-upon-Tyne.—The New Tramways Committee invite 
tenders for (A) one 50-tom electric crane; (B) one 25-ton hand- 
Tono; (C) one 6-ton electric crane ; and (D) one 2· bonſhand · erano. 

enders by noon on March 5. 


for the fixing-up of consumers’ houses for electric lighti 
all initial cost to the Board or the consumer. 
Details in our advertisement columns. 


various material and works for the electricity department an 
street lighting. Samples can be inspected at the Town Hall, Old- 
street, 

the 27th inst. 


erection of switchboa 
crane, storage bat 
ejector condensers, exhaust pipes and tanks, and main, steam, and 
feed - water pipes. Tenders by March 1. 
tising columns. 


be obtained of Mr. J. F. C. 


Newenstle-u ven- Tyne. — The New Tramways Committee of the 
Corporation invite tenders for copper bonds. Tenders by Feb. 22. 
Details in our advertising columns. 

Sunderland.—The Corporation invite tenders for the supply of 
steam, exhaust, feed, and other pipes, anc two steam-driven 
induced-draught fans and accessories. Tenders by March 2. 
Details in our advertising columns. 


Kingston-upen-Hull.—The Corporation invite tenders for the 


supply of 35 double motor equipments and 10 car bodies (double- 
decked, to seat about 51 passengers). 


Tenders by Feb. 19. 


Details in our advertising columns. 
Peplar.—The Board of Works are prepared to consider rona 
Tenders by March 1. 


Manchester.—The Tramways Committee invite tenders for the 


supply and fixing of steel roof trusses and girders, cast-iron 
colu 


mne, and other metal work at the intended electric car shed, 


Queen’s-road, Cheetham. Tenders by 24th inst. 


Sydney.—Tenders are invited by the Public Works Department 


fer the erection of electricity works, engines, dynamos, cables, 


and telephone apparatus. 
Chief Engineer, Road, B 
March 20. 


enders are to be addressed to the 
ridges, and Sewerage Branch, by 


Sherediteh.—The Vestry invite tenders for the suppl 
or 


. C., or at the Coronet-street lighting station. Tenders by 
Hull.— The Corporation invite tenders for the supply of 35 


double motor equipments and 10 car bodies (double-decked, to 
seat about 51 passengers). 
obtained of Mr. A. E. White, city engineer, Town Hall, Hull. 
Tenders by Feb. 19. 


Specifications, etc. (£1), may be 


Keighley.—The Corporation invite tenders for the supply and 


and balancer, 10-ton overhead travelling 
„mains, conduite, arc lampes and poste, 
Details in our adver- 


Salford.—The Corporation invite tenders for the sapply and 


delivery and erection of electrically-driven mechanical stokers, 
economisers and fittings, jet condensers and pumps, with steam 
exhaust, and water pipes, electrically-driven feed pumps and feed 


pipes, and travelling crane. Tenders by 28th insb. Details in our 


advertisement columns. 


Sunderland.—The Corporation invite tenders for the supply of 
tramways switehboard. Specifications and forms of tender can 
nell, borough electrical engineer, ab 
his office, Dunning-street, Sunderland, on payment of two guineas. 
Tenders to Mr. Fras. M. Bowey, town clerk, by 12 noon on 26th 
inst. Details in advertisement columns, 

Farnwerth.— The Urban District Council invite tenders for the 
supply, delivery, and erection of the following: Lancashire 
boilers, economisers, condensing plant, feed pumps, steam and 
exhaust pipes, etc., three 100-kw. steam dynamos, lighting 
switchboard, traction switchboard, accumulators, underground 


cables, travelling crane, and recooler tower. Tenders by 
March 7. Details in our advertisement columns. 
Durban (Natal).—The Corporation are prepared to receive 


tenders for the supply and delivery at Durban of 1,900 tons steel 
girder rails, 64 tone fishplates, the n quantity of fishbolte, 
nuts, tie-bars, and electric bonds, 407 loads Australian hardwood 
stringers, the necessary quantity of dog-spikes, etc. Tenders by 
March 8. Specification, etc., may be obtained from Messers. 
Webster, Steel, and Co., 5, East India-avenue, Leadenhall-street, 
London, E.C., agente to the Durban Corporation. 
Horsham.—The Urban District Council invite tenders for the 
supply and erection of water-tube boilers, with 8 
economiser, feed pumps, &c., pipework, etc., in engine and boiler 
house, two steam dynamos (vertical enclosed high-speed engines), 


and motor boosters, oo batteries, main switchboard and con- 
nections, six-ton overh engine - room travelling crane, under- 
ground mains, conduits, and road work for private and public 


lighting, arc lamps (enclosed type) and posts, station lighting. 
Tenders by March 1. Full particulars in our advertising columns. 

Melbourne (Victoria).—The Corporation invite tenders for the 
supply and delivery of the necessary plant, and the superin- 
tendence of its erection, and of the carrying out of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (1) boilers (dry-back or water-tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster, 
and switchboard ; (3) feeders, mains, and arc light leads, with all 
bitumen or insulating material; (4) accumulators. Specifica- 
tions, etc., can be obtained from the Agent - General for Victoria, 
15, Victoria-street, Westminster, London, S. W., on and after the 
28th instant, on payment of EI. 18. for each specification, to be 
returned on receipt by the Corporation of a bona fide tender. 
The specifications and drawings may be seen at (but not obtained 
from) the office of Dr. Alex. B. W. Kennedy, 17, Victoria · street, 
Westminster, London, 8.W. Tenders by March 1. Full par- 
ticulars appear in our advertising columns. 


RESULTS OF TENDERS: 


Merecambe.—The tender of Messrs. Hughes and Stirling for a 
refuse destructor has been accepted subject to certain modifica- 
tions, 
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Creydon,—The Council have accepted the tender of Mr. 8 
Page, Borough - hill, Croydon, at £4,713, for extending the 
buildings at the Corporation electric light station. 


Coventry.—The City Council have aceepted the tender of J. W. 
Singer and Sons, Frome, at £250. 2s. 6d., for the eleotric lighting 
fittings in St. Mary's Hall and the Mayor’s Parlour. 


Battersea.—The tender of the General Electric Company, 
Limited, for the supply of arc lamps, for the sum of £1,776. 122., 
has been accepted, 1 to their entering into a contract upon 
the lines suggested by Prof. Kennedy. 


Birkenhead..—The Corporation have accepted the tender of Mr. 
W. H. Forde, Claughton road, Birkenhead, at £10,426. 17s. 6d., 
for constructing and erec a new electricity generating station 
i 5 with the electric tramways in Craven-atreet, 

en ; 


Aberdeen.— The Tramways Committee have accepted the offer 
of the Seaton Brick and Tile Company, Limited, for the purchase 
of cars Nos. 1, 4, 5, and 6, formerly used on the W ide route, 
the price for three of the cars being £15 each, and for the 
remaining car £20, 


Aberdeen.—The Electric hting Committee have accepted 
the tender of the British Westinghouse Electric and Manutacturing 
Company, Limited, Weatinghouee-buildings, Norfolk-stree 
Strand, W.O., for the supply of one 420-kw. dinsat-courled 
continuous-carrent dynamos. 


Halifax.—The following tenders have been accepted : Electric 
Construction Company, Limited, Wolverhampton, four electric 
motors, at £93. 5s. each; Mr. J. Berry, New Bank, to supply and 
fix iron and steel work in connection with the boiler-house at the 
electricity works for £530. 8s. 6d. 


Bradferd.—The Tramways Committee have accepted the 
following tenders: Macartney, Elroy, and Co., Limited, 53, 
Victoria-street, London, S. W., for the complete electrical over- 
head equipment of about eight miles of tramway (Lister Hills, 
Srenningley, Thornton, and Whetley Hill sections); Jarrah Timber 
and W Paving Oorporation, Limited, to supply 200,000 
Jarrahdale Jarrah wood paving blocks, at £10. 7s. 6d. per 1,000. 

Tunbridge Wells.—Tho following tenders have been reeeived 
for the enlargement of the central station : 

1 Sons, and Holness (recommended for acoeptance).. £2,249 


i111 E E AE ⁰⁰kydyd 2.431 
R. L. Tonk . %% A 2. 500 
Strange and Sons e t Z 2 2. 
Thomas and Edge —ꝛr t . . . 3,512 


Haekney.—The Vestry have received the following tenders for 
accumulatore: (No. 5) Tudor Accumulator Company, Limited, 
London, £8,155; maintenance after the expiration of the 12 months’ 


guarantee, 14 yeare £405 per annum. (No. 2) D.P. Battery 
Company, Limited, London, £8 733. (No. 3) Electrical Power 
Storage Company, Limited, London, £9918; maintenance 


after the expiration of 12 months’ guarantee, 14 yeare £443 
per annum, (No. 4) Hart Accumulator Company, Limited, 
Stratford, E., £10,823; maintenanoe after the expiration of 
12 months’ guarantee, 14 years £904 annum. (No. 1) 
Chloride Electrical Storage Syndicate, Limited, Clifton Junction, 
£12,567; maintenance after the expiration of 12 months guarantee, 
four years £748 per annum, second period of five years £872 per 
annum, third period of five years £997 per annam. 


BUSINESS NOTES. 


TRACTION. 


Foikestone.—The Town Council intend to petition against the 
Tramways Bill. 
Brierfield.—The District Council intend to oppose the Burnley 
tramways scheme. 
d the 


Widnes.—The Town Council intend to petition 
Manchester and Liverpool Electric Express Railway Bil 

Mountsorrel.—At a reeent public meeting a resolution was 
passed in favour of the proposed Loughborough light railway. 

Dever.— The Council have decided to oppose the Cinque Ports 
ligh. í railway scheme so far as its connection with Dover is con- 
cerned. 

Waterieo-with-Seaferth.—A sub- committee has been appointed 
in connection with the extension of the Liverpool Overhead 
Railway. 

Bowdley.—The Town Council have agreed to the British 
Electric Traction Company's application for a tramway from 
Kidderminster to Bewdley. 

Shefield.—The Tramways Committee have recommended that 
the city surveyor be authorised to lay tramlines in Market-street 
to form a dock for certain cars. 

Wotton-under-Edge.—Theo gat Railway Commissioners have 
decided to recommend the application for a light railway from 
Charfield to Wotton-ander-Edge, | 


Higham Ferrera. The Council intend to suppors Welling- 
borough tramways scheme. 

Pilymouth.—The suggestion that the tramways should be 
extended to the Barbican is being considered, and a sub-committee 
are about to report as to ite feasibility. 

Buraley.—The minutes of the Tramway Committee, which 

rovided for proceeding with the Tramways Bill in Parliament, 

ve been confirmed by the Town Council. 

Seottish Private Bilis.—The Examiner has reported non- 
compliance in the case of the Aberdeen Corporation Tramways 
Bill and the Dundee and East Forfar Tramways Bill. 

Nerthfleet.—The by-laws of the Drake and Gorham Eleotrio 
Power Company in reference to the tramway which they have now 
taken over have been referred by the District Council to the olerk 
for report. 

Queensbury.—The question of terminus has been settled by 
resolutions passed last week giving Bradford leave to work certain 
lines, and offering Halifax to purchase part of the Queensbury 
undertaking. 

Blland.—The question of whether Elland aball eppose the 
Halifax Corporation Bill, and thus probably postpone tramways 
running into the district for years, will come before a meeting of 
the ratepayers. 


Lianishen.—4A meeting of per on Thursday laat 
week paseed a resolution expressing disapproval of the if 
Corporation Bill, and pledging the meeting to assist the Raral 
Council to oppose ib. 

Rhondda Valley Light Railways.—The Light Railway Com- 
missioners have refused the application in so far as concerned 
Railways Nos. 2 and 3, and have further adjourned the considere- 
tion of way No. 1. 

Lenden County Council Tramways Bilis.—The Examiners of 
Standing Order Proofs of the House of Commons have agreed to a 
postponement until the 26th inst. for the submission of proofs of 
compliance with the rules of Parliamest. 


Wigan.—The enquiries as to cars have resulted in a recom- 
mendation that the Liverpool type be adopted to the 3fb. Cin. 
genge, and that tenders be asked for it from the Westinghouse, 

omson- Houston, and Dick-Kerr Companies. 


Peoole.—The Town Council have agreed to the ap 
the Poole and District Electric Traction Company, 
the Board of Trade to extend the time for commencement 
light railways for two months from Feb. 17 next, 


Dundee and East Ferfar Tramway.—vV arious 
rities in Dundee, Broughty Ferry, and Carnoustie have received 
intimation from the promoters of the Dundee and East Forfar 
tramway that the scheme was not to be gone on with. 


Stirling and Bridge of Allan Tramways Oo.—Ab an extra- 
ordinary general meeting of the shareholders of thie Company 
lasd week an ent for the sale of the tramway company’s 
ca paar to the British Electric Traction Company, Limited, 
was adopted. 


cheltenham.— The Light Railway Com missioners have intimated 
that they have settled” the order for the light railway thro 
the town, and have passed it on to the Board of Trade without 
asual procedure of submitting a preliminary draft to the parties 
concerned for objection or comment, 

Leeds.—In consequence of the agitation for a reduction of the 
fares on the Roundhay route from 2d. to Id., it has been decided 
to obtain the opinion of the Worke Committee as to whether 
safficient electrical power would be available for the increased 
service that would necessarily follow the alteration. 

Wirral and Mersey Railways.—On Monday, at a special meet- 
ing of the shareholders of the Wirral Railway Company held at 
the Queen Hotel, Chester, Mr. T. H. Jackson, of Manor House, 
Birkenhead, presiding, it was resolved that the shareholders 
approve of the Bills to work the Wirral and Mersey Railways by 


electricity. 

Lanarisshire.—Ab a recent special meeting of the County 
Council ib was decided to oppose the Glasgow district tramways 
at least until satisfactory terms were obtained. Ib was explained 
that the promoters of the Hamilton, Motherwell, and Wishaw 
Tramway Bill had been able to meet the views of the District 
Committee. 

Glasgow.—It is expected that ab the next meeting of the Town 
Council some definite decision will be arrived at as to whether 
the Corporation should take up the tramway scheme for Kirkcaldy 
or hand it over to a oompauy. While there is division of opinion 
on the subject, it is considered certain that electric tramways will 
be proceeded with without delay. 

Penge.— Ab the last meeting of the V 
from the clerk of the Lewisham 


= 
the 


estry a letter was read 

Board of Works informing the 
Vestry that a resolution had been apposing the tramwa 
coming through the hamlet of Penge. Ib was stated that 
London County Council had decided not to give ite consent to the 
tramways coming through the hamlet. 

Carlisle.—The Carlisle Town Council have ap 
decision of the General Purposes Committee requ 


ved of the 
ng the tram- 
ways company to adhere to their scheme, with the exception of 
one or two modifications. The company wished to lay a single 
line on the Warwick road, but the Town Council objected, and 
they are supported by the County Council. | 

Central Londen Railway.—Ib is reported that a trial is to be 
made ab the end of the present month. All the locomotives have 
been delivered and erected, 12 miles ef cable have been laid, the 
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statien buildings are well advanced, the subways openee, and 
most of the electric lifts installed. The equipment for electric 
motive power, however, is nob quite finished. 

Gleucester.—An enquiry was held on the 12th inst. by the 
Light Railway Commissioners into an application of the Gloucester 
Tramway Company for power to take up the present tramway, lay 
down new lines, and substitute a light railway, the traction power 
to be electricity. Mr. Coward, who ap for the promoters, 
said the coet of the undertaking would about £95,000. There 
was no opposition. 

Mansfield Woodhouse.—The Highways Committee are con- 
sidering a letter from the tramways syndicate stating that they 
undertook not to construct any part of the railway in the Council's 
district till they had purchased sufficient property to widen the 
road to their satisfaction, unless at any time the Council should 
consent to their construction notwithstanding the road nob being 
widened, such agreement to be subject to the Council consenting 
to the scheme going through. 

Barnsley.—The Barnsley Corporation Bill last wesk came 
before Mr. Jeune, one of the examiners of private Bills in Parlia- 
ment, for proofs of compliance with the Standing Orders. As the 
Corporation had withdrawn all the portions of the Bill relating to 
tramways no proofs relating to tramways were submitted, and a 
formal non-compliance in reepect of the Bill was returned. 
Application will be made that the Standing Orders may be 
dispensed with in respect of the tramway proposals. 

5 2 ee „ have 1 a 

ublic enquiry as to the expediency of granting an application 
k hich had. been made to them by Messit. Power and Fraction, 
Limited, for an order to authorise the extension of the Aldershot 
and Farnborough light railway from the Cavalry Gates ab 
Aldershot to the Aldershot Town railway station. At the end of 
the sitting ib was announced that, subject to an adjustment of the 
various details, the Commissioners would be prepared to recommend 
the granting of the order. 

Warrington and Northwich Light Nallway.—In accordance 
with the combined request of the Parish Councils of Barnton, 
Anderton, Little Leigh, and Winnington, there is every prospect 
that a western branch of this railway will be made, 80 as to 
ensure the areas within those authorities having the benefits of 
increased communications between the two centres, Warrington 
and Northwich. Mr. Scotter bas mapped out a route from 
Stretton, through Whitley, Little Leigh, Barnton, and Winnington, 
to within a short distance of Town Bridge, Northwich. 


Tonypandy.—At a public meeting last week a resolution was 
passed requesting the Rhondda Urban District Council to use 
every effort to come to an amicable arrangement with the British 
Electric Traction Company in order that the present opposition to 
the light railway scheme to Tonypandy be withdrawn. It was 
also decided to request the Council to endeavour to obtain a 
pledge from the company that they will apply on the earliest 

ible date for powers to extend their present projected line 
rom the oy noel at Tonypandy to Treherbert, and from Porth 
through Tylorstown to Ferndale. 

—Sir F. Bramwell has reserved his decision as umpire 
in the arbitration between the Wirral Tramways Company and the 
Corporation of Birkenhead. The arbitrator is to decide, under 
Section 6 of the Birkenhead Corporation Acb, 1899, the amount to 
be paid by the Corporation for the unexpired term of 164 years of 
lease of tramways within the borough, the property of the Cor- 
8 3 of 548 yards of tramway in the urban district of Lower 

ebbington ; and of the stables, land, and buildings belonging to 
the company. The valaers on behalf of the company claimed 
from £30,083 to £30,485 aa the value of the company’s undertaking. 

Hampton.—At a recent special meeting of the Council, which 
was attended by the chairman, the managing director, and the 
solicitor to the London United Tramways, Limited, several details 
were discussed. The company agreed to make a double line 
throughout the a urt-road, and also along the Upper 
Teddington-road conditionally upon the Council enabling them to 
secure the land necessary to make the road wide enough to take 
the double line. It was resolved that, subject to the sealing by 
the company of an agreement embodying these further conditions, 
the Council coneent to the Bill now being promoted by the 
company. 

Paisley.— The Town Council have agreed to consent to the 
Glasgow District Tramways Bill, subject to the Town Council of 
Renfrew and the Commissioners of Johnstone giving a like 
consent to the Bill being heard in Parliament this session, on the 

romoters of the Bill entering into a formal agreement stipulating, 
inter alia, that the promoters shall, withouv any process of law, 
but on the simple letter addressed to them or to their agent or 

nts by the town olerk, requesting them to do so, absolutely 
withdraw and abandon the said Bill at any stage thereof, in so 
so far as it affects the burgh of Paisley. Unconditional consent 
being uired by the rules of Parliament, a meeting has been 
arran tween the promoters and a committee of the Town 
Council, 

Poole Electric Traction Co.—Power is sought in the Bill pro- 
moted by this Company to construct three sections of electric 
tramways, of an aggregate length of nearly eight miles, to form a 
line from the Doreet County Gates through Bournemouth to 
Christchurch, and from Bournemouth to Winton. A generating 
station will be erected at Christchurch, and a special provision is 
inserted in the Bill under which it is proposed to prohibit the 
lecal authorities from exercising their statutory right of purchase 
until after a period of 35 years. The Bill also proposes to amend 
the general law by enacting that the terms upon which the Com- 


electrical energy to run the trams on one of the 


neer on the 
estimate of cost. Two alternative schemes are described. Scheme 1: 
Total length of route, 10°94 miles; total length double line, 
3°89 miles; total length road reduced to single track, 14°83 miles; 
estimated cosb, including rails, fishplates, bolts, tie- bars, pointe, 
crossings, labour, extavation, concrete, and wood paving for width 
of track, and lft. ŝin. on each side, say £76 000 ; feeders, bonding, 


pany may be required to sell its undertaking shall be only on 
ymai of the fair market value as a going concern, but withoub 
any allowance for compuleory purchase. 


Hastings Tramways Co.—A Bill has been deposited to invest 
the Hastings Tramways Company with powers to construct nearly 
11 miles of electric tramways within the borough of Hastings. The 
pro tramways will be worked in connection with the hill 
and St. Leonards light railway, which was authorised in 1899, bub 
for which none of the capital has yet been subscribed. The ol boar 
of the new Company is proposed to be fixed at £300,000. Authori- 
sation is also sought by the Company to take over the powers 
granted by the Bexhill and St. Leonards Light Railway Order, 
1899, and to recoup the light railway company all expenditure 
already incurred by them. The Bill provides for the ultimate 


acquisition of the undertaking by the Corporation, and for the 


supply by the Company of electrical energy. 


Huddersfield.—Alderman Haigh, chairman of the Tramways 
Committee of the Corporation, on the 13th inst. laid the corner 


stone of the new generating station which is to be erected ab 


Longroyd Bridge, Huddersfield, for the purpose of suppl 

sections—about 
11 miles in length. The Mayor of Huddersfield, Alderman G. W. 
Hillawell, presided, and gave a short history of the development 


of the tramway system in Huddersfield. The proposed works are 
designed to 
ing 47 miles of road. Ab present there are 264 miles of single line 
within the borough, and this, under the new system, will be 
extended to 31 miles, while outside the borough boundary there. 


provide power to haul cars over 50 miles ef rail, cover- 


will be laid 19 miles of rails. The cost of the whole scheme and 


of the first section of tramways will be £60,000. 


Croydon.—A report has been received from the consulting engi- 
general arrangements of the tramway system and 


poles, etc., £27,750 ; 40 cars at £660, £26,400—total, £130,150. 


Scheme 2: Total length of route, 10°94 miles; total length double 
line, 6°57 miles; 


total length road reduced to single track, 
17°51 miles; estimated cost, including all as per Scheme 1 and 


extra rails, £87,000 ; overhead gear as Scheme 1, plus extra 


bonding, £27,750 ; 37 cars ab £660, £24,420—total, £139,370. 


Lowestoft.—Ab an adjourned meeting of the Town Council on 
Tuesday the following proposals, amongst others, were submitted 
and adopted: The Corporation to have the right either to 
construct the light railways and tramways, or to purchase them 
from the company at cosb price; upon construction or purchase 
by the Corporation, a lease to be granted to the Drake and 


Gorham Company for 7, 14, 21, or 28 years, the rent to be equal 


to the annual sum which the Co 


ation will have bo pay for 
interest and repayment of capital 


rrowed for the construction 


or purchase and for costs, together with 1 per cent. per annum 


upon such capital, the Corporation to borrow for the longest period 
for which they can obtain power ; that the General Purposes Com- 
mittee be authorised to seal an agreement with the promoters 


carrying out the proposals, and to take all necessary steps for 
carrying the same into effect. | 


Grimsby.—The Grimsby Street Tramways Bill came before Mr. 
Campion, one of the examiners of private Bills, in the House of 
Commons on the 12th inst. Mr. Frere (parliamentary agent for 
the promoters) said on Aug. 21 the promoters sent the heads - 
of an 5 to the Corporation of Grimsby, and they were 
accepted on Sept. 6. The promoters were thus placed under an 
obligation to carry out the scheme, but for some reason or another 
the Corporation subsequently refused to seal the final agreement 
and withheld their consent. He would ask the examiner to treat 
the previous action of the Corporation as a consent. The Examiner 
said the application was tantamount to asking the examiners to 
acb as a court of law and say what is a contract. Ib was an 
exceptional case, and be would make a report to the House. 
He formally marked the Bill as not having complied, but that 
the necessary proofs were submitted save the consent of the 
Corporation. 

Bradford.—The Tramways Committee have recommended the 
Council to accept the offer of the Bradford and Shelf Tramways | 
Company, Limited, to sell to the Corporation their unexpired 
leases of tramways and their property and plant on the following 
conditions : The Corporation to pay to the company compensation 
for profits for the remaining period of the leases on the basis of 
the average profits of the past three years, the settlement of the 
amount of such profite to be left to Mr. Lee (the company’s 
accountant) and Mr. Thorpe (the city treasurer) ; the Corporation 
to pay for the land and buildings the price paid therefor by the 
company; the price for rolling-stock, machinery, fittings, and 
plant at a valuation on the basis of the concern coming to an end 
in three years’ time, when the whole stock would come on the 
market for sale at such price as could then be obtained, to be fixed 
by two arbitrators, one to be appointed by each party; in the 
event of the arbitrators being unable to agree, they are to appoint 
an umpire, and such arbitrators and umpire to be instructed as to 
the terms accordingly. 

Ashton.—A meeting was held on Monday night, when the 
advantages of the South Lancashire light railways scheme were 
seb forth at considerable length by various speakers. The 

rincipal recommendations this scheme has for Ashton are the 

hting of certain roads along which the proposed line would 
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pass, the opening up of communication with a large number of 
townships, the conveyance of goods as well as passengers, and 
the improvement of the corner of Warrington-road and Gerard- 
street. All very desirable things. The scheme is a comprehensive 
one and the acquiescence in it of a multitade of local authorities 
is required. The Ashton Council will have none of it, and pro- 
bably what has led to this is that the scheme resembles what is 
colloquially termed too large an order.” In favour of the Wigan 
scheme is the geographical situation, the sympathetic indus- 
trialism, and the fact that Wigan is practically the colliery metro- 
polis and the market town of the neighbourhood. Ab a special 
meeting of the Ashton District Council on Thuraday of last week 
io was decided vo oppose the South Lancashire Tramways 
Company’s Bill. 

Edinburgh.—A meoting was held last Friday in accordance with 
an agreement come to between the representatives of the Corpora- 
tion of Leith and the Edinburgh and District Tramways Company’s 
directors. Provost Mackie laid before the directors a statement 
showing that the Leith company valued their whole undertaking 
at the present time at £92,000, bub were prepared to accept 
£90,000. . Deducting the value of certain property the value of 
the tramways was reduced to £62,450, on which sum the Corpora- 
tion of Leith proposed that the company should pay 7 per cent. 
annually. The estimate for electric traction was £41,817, making 
a capital expenditure for cable and electric traction of £56,817, 
upon which the company should pay 7 per cent. The directors 
stated that they considered that the pro chargo of lid. per 
unit for electric traction to be supplied by the Leith Corporation 
was excessive, and mentioned 7d. as a more reasonable sum. 
The question was whether in view of the revenue they would 
be able to give 7 per cent. as proposed by Leith. Mr. Blyth, 
the chairman of the company, intimated that since they 
heard the views of the Leith representatives, the directors would 


take the question into their serious consideration, and give a reply 


within the next eight or ten days. 


LIGHTING AND GENERAL, 


Fairfield.—It is 
Dove Holes. 


Burnley 
at the workhouse. 


Leigh.—The Town Council intend to oppose the Lancashire 


Electric Power Bill. 


—The Urban District Council are making enquiries 


Trowbridge. i } 
with regard to electric lighting. 

Thornaby.—Steps are being taken to obtain advice on the 
construction of electricity works. 

Garstang.—The Postmaster-General has been asked to establish 
a telegraph office near Brock Station. 

Pontyprida.—The District Council intend to oppose the South 
Wales Electrical Power Corporation Bill. 

Shoreditch.—The Vestry have decided to lay electric mains 
along Canal-road, the estimated cost being £900. 

Hendon. —The Guardians intend to ask the advice of an expert 
as regards the electric lighting of the workhouse. 


—Steps are to be taken to ascertain on what terms 


Basingstoke. ; 
the borough could be supplied with eleotric current. 

Lianelly.—The National ped 
Council for permission to run a cable through the sewer. 

Seuth Bank.—The Urban District Council are discussing the 
advisability of obtaining a provisional electric light order. 


A bazaar is being held in order to raise the amount 


Blackburn. 
required for an electric light installation at St. John’s Church, 
Victoria-street. 


Fulham.—At the Vestry meeting on Wednesday last it was 


decided to issue tenders for 250 Aron electricity meters as a trial 
of theee instrumente. 

Godalming.—The Council have been discussing the necessity 
of reducing the cost of public lighting. Electric light entered 
largely into the debate. 

Derby.—Several alterations and promotions have been made in 
the staff of the Electric Lighting Committee. Mains are to be 
extended to Thornhill-road. 

Aberavon.—The Gas Committee have been invested with full 

ers to oppose the County and South Wales Electric Lighting 
ills in the session of Parliament, 

Durham. — The Corporation have adopted a centrally-situated 
site for a generating station. They have also decided to support 
the Electrical Power Distribution Bill. 

Peaarth Docks.—The Taff Vale Railway Company are erecting 
ab the Penarth docks an engine-house to contain the machinery 
for the installation of electric light. 

Sleaford.—The Urban District Council have resolved to obtain 
the opinion of another expert on electric lighting before commenc- 
ing operations for an electric light installation. 

Bradford.—Mr. R. A. Chattock, su tendend engineer ab the 
City of London Electric Lighting Company’s works, has 
appointed electrical engincer to the Corporation. 

Whitechapel.—The Electrical Committee of the Vestry are 
making an application to the London County Council for a loan of 
£20,000, to be taken up in two sums of £10,000 each. 

Clyde Lighthouses.—The Clyde Lighthouses Trustees have now 
altered the fixed light ab Cumbrae to a group electric flashi 
light, giving two flashes in quick succession every half-minute, | 


proposed to establish a telegraph office at 
.— A full report is being prepared on the electric lighting 


hone Company are asking the 


Werks Go.—The directors recommend a 


Henle Telegraph 
dividend of 15 per cent. on the ordinary shares for the past year, 
including the interim divid 


end of 4 per cent. paid last September. 
Pudsey.—The District Council have decided to provide a refuse 


destructor, and to utilise the waste heat from the destructor for 


N electricity and warming water for the proposed public 
a 


Wembley.—The Council have requested Harrow Council to 
arrange for a meeting of local authorities affected by the North 
cog Vesey Electric Power Supply Bill with a view to opposing 


the B 

Bevertey.—The Tewn Council on Monday night resolved to 
engage Mr. A. H. Gibbings, consulting electrician to the Bradford 
Corporation, to report on the expediency of introducing electric 
lighting in the borough. 

Plymouth.—The installation of the electric light in St. Andrew's 
Church has tically been completed, and the light was tested 
last week. ere are about 300 18-0. p. lamps grouped in twel ves. 
The cost of the work was about £350. 

New Company.— The Electrical Sogu atag and Lighting Syndi- 
cate, Limited, has been registered with a capital of £75,000 in £1 
shares to acquire various te and to carry on the business of 
electrical and mechanical engineers, eto. 


Arbroath.—The Arbroath and St. Vi ’s Parish Council are 
considering favourably a proposal, on behalf of the inhabitants of 
Auchmithie and neighbourhood, to establish telegraphic oom- 
munication between Auchmithie and Arbroath. 


Shefaield.—At Wednesday’s meeting of the City Council the 
statement of the working of the electric light san sop usin during 
the past year was submitted. After allowing for interest on loans 
and sinking fund, there isa profit of nearly £1,000. 


Bury St. Edmunds.—The Local Government Board have 
sanctioned the raising by the Council of a sum of £800 for the 
purpose of the public lighting of the roads on the Brown Estate, 
to be repaid by means of a sinking fund in 25 years, 


Aylesbury.—The Urban District Council have received a number 
of replies to queries addressed to 12 local authorities of towns of 
about the same size as Aylesbury as to their experience of electric 
lighting. The matter will be further consid shortly. 


Wimbledon.—The approval of the Local Government Board has 
been given to the use for purposes of electric lighting of the mees- 
room and store at the High street fire station. The Board have 
lch oe a loan of £21,545 for the purposes of electric 

ting. 

Perth.—Application is to be made for a loan of £43,000, the 
estimated cost of the supply works. Contracte for three-fourths 
of the eléctric lighting undertaking have been accepted, and the 
only remaining tenders to be obtained are those for the erection of 
the station. | 

Willing’s Press Guide.—The twenty-seventh issue of this 
cheapest of Press directories is uniform with prior issues, and is 
commendable for the concise manner of its compilation, and the 
case with which the various items contained in the 400 pages are 


get-at-able. 

Twickenham.—The District Council have written, in reply to a 
letter from the Richmond Electric Lighting Company stating the 
advantages of their scheme, that inasmuch as the Council bad 
refused their consent they could not enter into the merits of the 
question ab all. 

Reochdale.—Sanction has been obtained to the loan of £9,876 to 
meet the cost of installing the electric light ab the workhouse, and 
the Guardians, nob desiring to pay the recently-increased rate of 
the Public Works Commissioners, are taking steps to obtain the 


loan elsewhere. 

Buxton.—Ab the last meeting of the Urban District Council 
Mr. Calvert, the newly appointed electrical engineer, said Buxton 
would have the electric light for Easter next, if they had no 
mishap. It was decided that £150 a year be paid to Mr. Smedley 
as consulting engineer. 

Belgian Haterprise.—A Belgian company has just coacluded 
with the Corporation of Tearitain, on the Vo a very important 
contract for the laying down and working for 35 years of the 
electric lighting of that town, an electric tramway, and an electric 
railway for the transport of timber. 

Morecambe.—The Local Government Board have sanctioned the 
small lvan for electric lighting, but they refused the further appli- 
cation of £24 000 on the ground that the Council have already 
reached the limit of their wing power. A sub-committee is 
now discussing the town’s financial position. 

Kensingten.—The Vestry will appoint Mr. Robert as 
umpire in connection with the question of the price to be paid by 
the Kensington and Notting Hill Electric Lighting Companies for 
the land in Wood-lane on the understanding that no counsel should 
be employed or witnesses called on either side. 


Crewe.—Several companies having written asking the Town 
Council to hand over to them certain wayleaves for a telephonic 
service in the borough, the question of the advisability of 3 
a municipal telephonic exchange for the town has been remi 
to the Electric Lighting Committee for consideration. 


Bowness.—It having been recommended that an electric light 
inspector be a to test the mains and supply of energy 
given by the Windermere Electric Supply Company, the Urban 
District Council have appointed a committee to confer with a 

fram the Windermere Council on dhe matter. . 
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Neweastie.—The River Tyne Improvement Commissioners have 
a the report of a sub-committee appointed to consider the 
advisability of lighting the entire dock syatem by electricity. 
The offer of Messrs. Handcock aad Dykes, electrical engineers, 
London, to report upon the proposed lighting has been accepted. 

Brush Eleetrical B Co.—The directors have made 
the following appointments: Mr. C. S. Thomson to be superin- 
tending engineer, in charge of lighting and power contracte ; Mr. 
E. H. Taylor to be traction engineer, in charge of traction con- 
tracte; Mr. A. P. Haslam to be in charge of the estimating 
department. 

Alfreten.—The Urban District Council have resolved that in 
pursuance of the Electric Light Acb, 1888, the clerk should give 
to each member of the Council the month’s notice of a special 
meeting as required by the Acb. with a view of applying to the 
Beard of Trade for a license to commence electric lighting works 
for the town of Alfreton. 


—The Town Council intend to petitien against the 
Lancashire Electric Power Bill. A number of members of the 
Town Council visited Darwen lagt week to inspect the refase 
destructor and electric light works in that town. Iù was suggested 
that Heyweod should run the two schemes er, and erect the 
destructor on the Hind Hill site. 


Bastbeurne.—The electric te Sela which bo vo recently 
been taken over by the Council, are g enlarged considerably. 
A Willans (300 h. p.) and a dynamo manufactured by the 
Electric Construction mpany, Wolverhampton, are ag 
fixed. The voltage has been altered from 100 to 200, and a large 
namber of arc lamps are to be placed in the public streete. 

Chesterfield.—The Town Council have adopted a report of the 
Electrical Energy Committee on a scheme for supplying electric 

lant for light and power, prepared by the Westinghouse 

mpany. he committee's reeommendation that app 

be made for the necessary sanction of the scheme, and the raisiag 
of a loan of £25,000 to carry out the same, has also been adopted. 

Edinburgh.—At the fortnightly meeting of the Town Council 
on Tuesday, a recommendation by the Bleetric Lighting Com- 
mittee, that additional plant should be obtained for M’Donald- 
road power station, was considered. Ib is proposed to obtain two 
steam dynamos of 1, 200 h.p. from Messrs. Mather and Plato at a 
cost of £12,319, and four boilers from Mesers, Sinclair, Leeda, at 

Tiverten.—The Town Council have appointed Mr. Walter P. 
Adama, of 35, Queen Victoria-stveet, London, consulting electrical 
engineer to the Council, to report on the system of electric lighting 
bo for the town, and the best means of carrying ont 
the work, with estimates of cost and probable revenue and working 
expenses. The lighting of Weetexe is to be included in the 
acheme. | 

Creyden.—A deputation of consumers recently waited upon 
the . of the Eleatric Light Committee and com- 
plained about the charges. They were told thad as soon as a 
respectable reserve had been accumulated for the protection of 
the ratepayers, the intention of the committee would be not only 
in the direction of saving the rates, bub io the reduction of the 
cost of current to the consumers. 

Colme.— At the last meeting of the Town Council, the Electrical 
Committee reported that the borough electrical engineer (Mr. 
Cooper) had received instructions to pre plans and estimates 
for the necessary works connected with the erection of a generating 
station and the laying of electric mains, with a view to aa applica- 
tion being made to the Local Government Board to sanction a 
loan. A site bas been selected for the generating station. 

South Shields.—The Borough Council have accepted the follow- 
ing estimates submitted by Mr. Jeckell, the borough electrical 
engineer: circulating pump, £650; pipes and connections for 
pumpe, £1,000; girders and fixing pumps, £150; sub-station, 

250; sewitchboards for sub. stations, 3800 transformers, £2 400; 
high-tension and low-tension cables, £20,000; pipes and trenches, 
£0,000 ; connecting -in consumers, £8,000—total, £36,750. 

Wealdstone.—The Urban Dietrict Council intend to oppose the 
North Metropolitan Electric Power Supply Bill, and they have 
notified the company that they would require a protective clause, 
in she following terms, inserted in the Bill: Provided always 
that the company shall nob, without the consent of the Weald- 
stone Urban District Council, exercise any of the powers conferred 
upon them by this Act withia the district of that Council.” 

Middlesbrough. —Tbe Eleetric Lighting Committee’s report 
states that the total demand from the 88 applications is 4,525 
8-0. p. lights, the capacity of the present d being for 6.666 
8-c.p. lights. The work in connection with the laying of wires 
is | gene complete. All now depended upon the buildings, 
and they will be able to supply light by December next. The 
Guardians have abandoned the ides of lightiag the workhouse by 
electricity. 

United States Pacific Cable.—The Inter-State and Foreign 
Commerce Committee of the United States House of Repreeenta- 
tives have decided by eight votes to five to repord the Pacific Cable 
Bill, after rejecting a pro for Government ownership of the 
cable. The committee are in favour of providing for the private 
ownership of the cable with a Government subsidy not 5 
£80,000 yearly for a period of 20 years for the transmission o 
Government messages. 

Islingten.—The Electric Lighting Committee will recommend 
ab the V meeting this evening that the provisional sanctions 
of the London County Council be declined. The Vestry had 
applied for sanction te two electric lighting loans of £13,200 


-was the sole means of dispatching messages. 


and £56.261. The London Couaty Council would only sanction 
£10,000 and £38,000 respectively on certain conditions, but stated 
that as regards the balances they would be reconsidered when more 
detailed information is sent. 

Belfast.—The Borough Council have adopted a report of the 
Electric Lighting Committee with the exception of the following 
paragraph, which recommended, in regard to the electric lighting 
of Donegal!-equare North, eight 1,000 c.p. arc lampe burning from 
dusk till 11 p.m., and rep by sixteen 16-c.p. incandescent 
lampe burning from 11 p.m. till dawn—estimated capital outlay 
on supply and erection of lamps, poste, and mains, £360; annual 
cost for lighting per lamp, £17. 

Yerk.—At the recent half-yearly meeting of the York United 
Gaslight Company, the chairman (Mr. J. R. Hill). in moving the 
ado of the report, said that so far as the directore could see 
there was not the slightest need for gas shareholders to feel 
nervous about the fubure either on account of the price of coal or 

of competition with the electric light. There was nob an 
instance in the country where the electric light had prejadicially 
affected the dividends of gas property. 

Coasett.—A company is being formed for the pur of putbing 
down electrical works in the neighbourhoo ! of Annfeld Plain, and 
their tender has been accepted by the Annfield Plain Council to 
sapply electric lighting to the district. The Consett Council 
have been asked whether they intended to take any action, as the 
company’s wires would extend to South Medomsley, aud they could 
be carried on to Consett. The company have been asked to send a 
representative to interview the Council. 

Pessenal,—Mr. George F. Pilditch, who from the commence. 
mond of the electrical works at Rathmines au ded the work 
on bebalf of Mr. R. Hammond, has been appointed chief engineer. 
of the electrical undertaking by the Urban District Connail.—On. 
Friday evening last Mr. J, S. Highfield, the chief eaginaer of the. 
Sv. Helens Corporation lighting and traction station, was presented 
by the staff with a handsome tantalus as a token of esteem and 
good wishes on bhe occasion of hie marriage. : 

Steck Exchange. — The Stock Exehaage Committee has 
appointed a special settling day for Aron Eleobricity Meter, 
Limited (125 000 vendors’ ordinary shares of £1 each, fully paid, 
Nos. 1 to 125,000). and for the British Electric Traction Company's 
farther issue of 20,000 6 per cent. spear de ip a preg shares of 
410 each, fully paid. They have aiso ord British Columbla 
Electric Railway Company, Limited (12,000 non-oumulative 5 per 
cent. preference shares of £10 each, fully paid, Nos. 25,001 te 
37,000) to be quoted in the official list 

Appointments Vacaat.—At the City and Guilds. Central 
Technical e, Exhibition-road, London, . W., an assistant 
in the electrical engineering department is required; also two. 
men at the gas and lighting department of the 
tion of Leicester.— The Pembroke Urban District Council invite 
applications for the position of resident engiseer to take charge of 
their electric lighting and refuse destructor works.—The borough 
of Brighouse require a working electrical engineer. Particulars of 
oo and various other vacancies appear in our advertisement 

umns., 


Tenbridge.—At the last meeting of the Urban District Council 
it was decided to ask Mr. Robert Hammond to report, at a fee nob 
exceeding 50 guineas, on the proposed electric light installation. 
An amendment was brought forward with respect to the retaining. 
of the services of Mr. H. Medhuret, who had submitted a report 
two years ago, bat thie was not carried. A second amendment 
to appoint Mr. H. L. P. Boot, of Tunbridge Wells, was also 
a As might have been expected from the corres 
which had taken place between the first two geptlemen, considerable 
heat was shown in the debate. | 

Londen G»szette.—Notice has been given of dissolution of 
See between Meesra. Frank Monkhouse aud Thompson 

radon, jun., 118, Pilgrim-street, Newcastle-upon-Tyne, A first 
and final dividend of 5d. in the pound has been declared re A. G. 
Inrig, 46, White Post-lane, Victoria Park, London, payable 
Feb. 16, 1900. A first and final dividend of 114d. per pound hag 
been declared re T. Ford, Victoria Works, Emily-atreet, Highgate, 
Birmingham, payable Feb. 19, 1900. An application for debtor’s 
d has been made by E. L Joseph ; fixed for hearing is 
March 1, 1900, at 11 a.m. at Bankruptoy-buildings, Carey-strees, 
London, W.C. 

Telegraph and Telephone Interruptions.—The elements just 
now are conducting a successful campaign against telegraphic 
and telephonic communication. Two heavy falls of snow within 
10 days have wrecked innumerable over wiree, and on Monday 
lasb many of our important towns were practically isolated. On 
Monday last, the little business still being done on the Stock 
Exchange was practically stopped from this cause. Qn Wednes- 
day last a fire completed this inconvenience. This happened while 
a Post Office employé was repairing the wires at the corner of Queen- 
street, Cheapside. He by some means overturned a naphtha 
and set fire to the whole of the exposed guttapercha lines, of whi 


‘there were 300. The man had to cuv his way out through the canvas 


screen, and every wire was burnt out. Great difficulty arose in repair- 
ing them owing to the leaden tablets bearing the numbers of the 
different wires having been melted and destroyed. The cable 
companies suffered great inconvenience, and at 1 p.m. very few 
had got connection. The Eastern, Great Northern, and all the 
Atlantic companies suffered badly. There was nota single wire 
to the Stock Exchange, and the pneumatic tube to the Post Office 
The more serious 
interruptions due to snow and have not been confined to 
‘Great Britain, but have been equally serious on the Continent, 
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Edison and Swan Uaited Electric Light Co.—The directors 
have resolved that a payment on account of the dividend of the 
current year be made at the rate of 6 per cent. per annum, lees 
income tax, on the A shares of the Company in respect of the 
half-year ended Dec. 31, 1899. This will work oub at ls, 93d. per 
share on the partly paid £5 shares £3 paid, and 28. 92d. per share 
on the fully-paid £5 shares, leas income tax. The payment will 
be made upon the register as it stood on Feb. 13. 

Gillingham.—The Oouncil having expressed their dissatisfaction 
with the light in the High-street, the electric light company have 
asked permission to erect in that street a standard ab their own 
expense on which a better type of lamp could be shown. They 
also added that as they were confident of this lamp proving satis- 
Tue CN they would do away with the present type altogether. 
The nell. however, have decided not to agree to the erection 
of any lamp on property they were reeponsible for. 

British Hlectric Traction Co.—This week saw a further issue 
by this Company of £150,000 5 per cent. perpetual debenture 
stock at £120 per cent. The Company was formed in 1896 to 
acquire the business of the British Electric Traction (Pioncer) 
Company, and to develop electric traction in the United Kingdom 
and elsewhere. Dividends at the rate of 6 per cent. per annum 
for the year 1898, and at the same rate annum for the nine 
months ended Sept. 30 last, have been paid on the ordinary stock. 

Worcester.—The Town Council have to waive their 
claim to a pecuniary penalty for delay under the contract with 
Messrs. S. Z. de Ferranti, Limited, for a steam alternator, etc., ab 
the electricity works, and in lieu therefore accept the company’s 
offer to alter the plant so as to convert it from 300 kw. to 400 kw., 
and so as to comply with guarantees corresponding to those 
applying to the smaller capacity, subject to the company com- 
pleting the work in six wecke, and guaranteeing ite execution and 
the running of the plant for 12 months. 

Yarmouth.—At the meeting of the Council on Tuesday, the 
Electric Lighting Committee presented their quarterly report, 
which showed the income for the past three months to be £2,216. 
5s. 9d., snd the expenditure, £1,189. 16s. 2d., showing a sum of 
£1,026. 9s. 7d. carried beyond the cost of production. The Elec- 

Engineer stated that during the past five years the number 
of applications received had risen from 193 to 390, and the number 
of oor connected to the mains from 5,800 in December, 1895, bo 
19,500 in December 1899. The report was adopted. 

Colehester.—The Electric Light Works Committee reported 
last week that the additioual cables had been delivered by Messrs. 
Siemens, and that the work of laying them would he proceeded 
with after expiration of the notices to be served upon the Post- 
master-General and County Council. The committee have accepted 
certain amendments made by Messrs. Siemens in the draft con- 
tract by them for the supply of additional dynamo, switchboard, 
and cables, and have also approved dates for delivery by Mesers. 
Davey, Paxman, and Co., Limited, of the additional boiler and 
engine. l 

Greenwich.—The District Board of Works have decided to call 
the attention of the London County Council to the serious defaulta 
of the London Electric Supply Corporation in carrying out ita 
obligations to the consumers in the area over which the Board has 
jurisdiction, and to state their regret at not ee power to take 
action against the company with a view to remedy the default. 
They therefore ask the Council to exercise all the powers it may 
possess in action against the London Electric Supply Corporation 
to secure the due fulfilment of that company’s contracts with ite 
consume: 8. 

Wigam.—At their next meeting the Electric Lighting Committee 
will reconsider the following minute, which has been referred back 
to them, the proposed terms having been considered excessive: 
Thad this committee are pre to supply specifications for 
lighting paon, etc., and if the cost of the work exceeds £10, at a 
charge of 5 per cent. on the cost of the work.“ Ib was thought 
that 24 per cent. would be sufficient under the circumstances. Ib 
was aleo resolved to call on the Telephone Company to substitute 
iron columns for wooden poste where such latter were on the 
Council's property. 

Cardift.—The following are the Lighting Committee’s recom- 
mendations already referred to by us: That the chief of 
of the electric light department have complete control over all 
the men in the employ of the electric lighting department, inclad- 
ing the ey oe engineer and the mains superintendent ; 
(2) that the c of the department have power to engage and 
discharge all employés, with the exception of the deputy eleo- 
trical engineer, mains superintendent, and clerical staff, whom, 
however he may suspend at his discretion, until the cause of 
complaint may be considered by this committee.” 

Southwark.—At Tuesday’s meeting of the Vestry the Electrical 
Committee reported re the County of London and Brush Pro- 
vincial Electric Lighting Company’s Bill, that the provisions of the 
Bill to be promoted in the current session of Parliament are similar 
to those contained in the Bill promoted by the company in the last 
session of Parliament, and which was thrown ont in committee. 
Therefore the committee recommended that a petition be presented 
against the Bill, and that the General Parposes Committee be 
empowered, if they deem it necesssary, to employ parliamentary 
agents, counsel, and witnesses to oppose the measure. 

Patent ted Sheet Fillings.—We have received from 
the Metal Agencies Company, Limited, 31, Queen-square, Bristol, 
5 of an invention they are about to place on the market. 

e advantages claimed for the patent are manifold, and the main 
object of it is to render l impossible by means of a metal 
combination saddle which has a raised boss, through which a hook 


bolt is pessed and screwed down into a concave washer. The 
dropping of condensation is brought to a minimum by the saddle 
raising the corrugated sheet about jin. from the purlin, and so 
preventing the interception of the condensation by the purlin. 


Whitby. —The delay in the electric light scheme was the subject 
of a discussion at the recent meeting of the Urban District 
Council, and it was explained that Mr. Preece’s report was now 
being considered by the Board of Trade, and the piang wore also 
before the Local 0 Board, and it entirely depended 
upon the Local Government Board as to what delay took place 
now. They were awaiting their approval and sanction to borrow 
the loan, and until they gob it they could not proceed any further. 
It will be remembered that in consequence of the repert referred 
to the Council's application of £18,000 was increased to £26,000. 


Warrington.—The County Council have decided to petition 
against the Lancashire Electric Power Bill. Several committees 
having charge of corporate buildings will be requested to consider 
the advisability of lighting the same with electricity, and of 
handing the same over to the Hlectric Lighting Committee for 
the purpose of being fitted up. The committee do nob see their 
way to adopt any system of free wiring, and think it advisable 
that intending consumers should make their own arrangements 
for the wiring of their premises. The Local Government 
has sanctioned the borrowing of the sum of £41,966 for the pur- 
poses of electric lighting. 

National Telephone Co.—The directors recommend the follow- 
ing dividends for the half-year ended Dec. 31 last: ab the rate of 
6 per cent. per annum on the first and second preference shares, 
at the rate of 5 per cent. per annum on the third preference 
shares, and at the rate of 6 per cent. per annum on the ordi 
shares, carrying £80,000 to reserve and about £6,000 forward. 
The report of the directors for the half-year ending Dec 31 last 
states thab the income was £663,523, as compared with £573,707 
for the corresponding period of 1898, being an increase of £89,815, 
and the working expenses were £359,302 (£312,462), being an 
increase of £46,840. The net profit was £210,043. 198. 6d. 
(£206,888). 

Ramsgate.—Ab the special meeting of the Town Council last 
woek a letter was discussed which had been forwarded to the 
Council from the Board of Trade, who were aeking whether the 
Council intended to apply for an order themselves, The letter 
stated that Mr. Murphy's company is ab present engaged in carry- 
ing out a system of light railways connecting the three places, 
Ramagate, Margate, and Broadstairs, and is in the course of taking 
a transfer from the Margate Corporation of their electric lighting 
order, and have also been granted powers by the Board of Trade 
for the electric lighting of Broadstairs and Westgate. Mr. Murphy 
anticipates shortly having an interview with the Ramegate Corpo- 
ration on the subject, 

Lancashire.—At a meeting of the representatives of urban 
district councils in Lancashire at Manchester on Tuesday it was 
resolved to oppose the Lancashire Electric Power Bill, 1900, for 
the purpose of obtaining protective clauses, and that a committee 
be appointed to formulate and oub such opposition, and thab 
the cosb be borne pro rata according to ratable value. Mr. J. 
Ogden Hardicker was appointed solicitor for the purposes of the 
opposition to the Bill. The oouncils represented were Levens- 
hulme, Withnell, Withington, Farnworth, Moss Side, Stretford, 
Failsworth, Royton, Abram, Audenshaw (who are actually opposing 
the Bill by resolution paea), and Atherton, Crompton, Sale, 
Tyldesley, Venton, and Livtleborough (who approve of aad will 
join in the opposition to the Bill). 

Hereford.—The Town Council have adopted a report of the 
Electric Lighting Committee stating that lighte had n con- 
nected with the installation equal to 2 283 8-c. p. lamps, 1,413 lights 
were ready for connection, and it was thought that another 1,252 
would be added before the end of the current half-year. The 
estimated cost of the works—£20,000—had not been exceeded, 
The committee, however, had had under consideration the advisa- 
bility of providing another engine and dynamo; bud it was thought 
desirable to do with the present plant as long as possible, and then 
provide a much larger engine and dynamo than they would if the 
work were carried out now. The lighting of the butter and 
poultry markets by electricity was deferred. 

Eston. —Mesesrs. Bolckow, Vaughan, and Co., Limited, iron and 
steel workers, who have taken over the business and plant of the 
Clay-lane Iron Company, are proceeding with a large installation 
of electric power with which it is intended to light the Eeten 
jebby, the Clay-lane Ironworke, the South Bank Ironworke, the 
Cleveland furnaces, and the Cleveland Steelworks, all situated in 
the township of Eston. The motive power will also be utilised 
for driving the machinery on the railway bank and other outlyin 
machinery. The power-house will contein three compoun 
vertical condensing steam-engines of 500 h.p. each, with a steam 
pressure of 136lb. Each engine will drive a three-phase dynamo, 
each producing an electric current of 3,000 volts. The work is in 
the contractor’s hand, and it is expected that it will be completed 
by the autumn. 

Teadon.— The report presented to the Town Council by Mr. 
Enright says that from examination of the township, and takin 
the price of gas and all the circumstances into account, he esti- 
mates that within about a year from current being available in the 
streets for lighting, the Council would have wired the equivalent 
4 500 8-c.p. ps. The class of shop in Yeadon is recognised as 
being the best customer for electric light. He suggeste the pro- 
vision of three engines of 100 b.h.p. each, with dynamos of corre- 
sponding power, and two storage batteries able to give 50 b. h. p. 
for ahout 2} hours, and two Lancashire boilers, capable of 
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giving the steam n for two of the es. Allowing 
£1.000 for contingencies, he estimates the capital expenditure at 
£12,600. The annual expenses he puts down ab £1,540, and the 
yearly income, including £160 from the street lampe, he estimates 
at £2,035. Mr Enright fixes the price per unit av 5d., a figure 
which he strongly advises the Council nob to exceed. 

Maidenhead.—The Town Council have adopted the following 
report of the Electric Lighting Committees: ‘‘ A communication 
has been received from the Local Government Board with refer- 
ence to the application of the Council for consent to utilise for 
tard rig of electric lighting a portion of the land at the sewage 
outfall, stating that if when the electric lighting 3 
submitted to with an application for sanction to a loan they 
shonld decide to sanction the loan, they will then sanction the 
use of the proposed sive for the central station, on condition that 
the land remaining unappropriated shall be used for irrigation 
after it has been properly prepared. Plans to be submitted to the 
Local Government Board are in course of preparation, and the 
various information required by the Board before they process to 
consider the application for a loan will shortly be completed.” An 
application by the National Telephone Company for the placing of 

eir wires underground is being considered by the committee. 

Leyton —The Urban District Council have made a special grant 
of £100 to Mr. Dawson for services rendered by him as architeco 
and surveyor in connection with the new works now in course of 
erection ad the electric lighting works. The Electric Lighting 
Committee have reported as follows: The fol'owing statement as 
to load and other curves has been presented to your committee by 
the engineer: Units generated during December, 1899 84,604; 
corresponding month, 1898, 47,928. Units sold during December, 
1899, 56,630; corresponding month, 1898, 35,725. Lamps con- 
nected during December, 1899, nil; corresponding month, 1898, 
928. Total lamps connected to December, 1899, 17,527; corre- 
sponding month, 1898, 11,878. Total number of consumers to end 
of month, 345. Applications received during the month (but no 
supply given), 8. Maximum load during the month, 324 kw., 
equivalent to 10,800 8.0 p. lamps, being 61 6 per cent. of the total 
connected. The committee have directed the payment of 10s. a 
week to the parents of a member of the staff who has been called 
out for service in South Africa.” 


Bermondsey.—The loan of £16,500 from the London County 
Council for the purchase of the Limasol-street site has been com- 
pleted. The contract for the purchase of property required for 
a dust destructor and the extension of the depot have been 
exchanged, and negotiations have been entered into with the 
County Council for the loan of £19,000 to complete the purchase. 
The Electric Lighting Committee's scheme for dealing with the 
tenante of the 46 houses in Limasol-street, which the Vestry 
propose to demolish for the purpose of erecting an electric lighting 
station and extending the depdt, was accepted ab the last Vestry 
meeting. Compensation from £5 to £1 is to be given to the tenants 
upon their removal if the tenants are oud at the end of a month 
from the date of the notice and the rent paid. For every week a 
tenant remains in poesession over and above four weeks from the 
date of the notice, the compensation is to be reduced by 25 per 
cent. The Vestry will petition against the Coanty of London and 
Brush Provincial Electric Lighting Company’s Bill, which would 
give them powers to lay mains for the purpose of connecting 
systems in surrounding parishes in which they already possees 
authority, to purchase four houses in Great Maze Pond, and to 
transform, transmit, and distribute electrical energy. 

Sheffield.—The Electric Light Committee have received the 
following letter from the Local Government Board: Sir, —I am 
directed by the Local Government Board to state that they have 
had under consideration the report made by their inspector, 
Colonel Coke, after the enquiry held by him with reference to the 
application of the Town Council of Sheffield for sanction to the 
borrowing of the sum of £100 000 for the pur of their electric 
lighting undertaking. The Board have decided to comply with 
the application so far as it relates to the borrowing of a sum of 
£71,120, and their formal sanction to a loan of that amount is 
forwarded to you herewith. The sums which the Board have 
excluded from the loan are as follows: prospective expenditure on 
machinery (Item 1), £12280; steam-boilers, steam-pipes, con- 
densers, etc. (Item 5), £9,00U ; machinery connected with pro 
public lighting (Item 6), £7,600—total, £28,880. The Board vill 
defer ving a decision as regards these sume until the Town 
Council are in a position to furnish more precise information as to 
them. Iam to add that in connection with any application which 
may hereafter be made for sanction to a further loan for the 
po para of the undertaking the Board will require to be furnished 
with full particulars of the expenditure of the loan now sanctioned.” 

Battersea.—The Lighting Committee last Wednesday recom- 
mended an expenditure of £2,000 in connection with the excavation 
work now being carried oub on the site for the central electric 
lighting station, the architect, Mr. C. 8. Peach, having drawn 
attention to the fact that, owing to the nature of the foundations, 
it will be necessary to increase the depth of the excavations so as 
to ensure the foundations, etc., resting upon a more uniformly 
compressible bottom. The work of laying the electric light mains 
was commenced on the 5th inet. in Prince of Walee-road. An 
expenditure of £201 was also agreed to in consequence of a letter 
from Prof. A. B. W. Kennedy, stating that in order to check the 

tests made by the contractors in the laying of electric light mains 
and for the supply of plant, machinery, etc., at the central electric 
lighting station it is necessary that the engineer on the ground 
should have suitable testing instruments. These instruments will 
eventually be required by the engineer in charge 

and the mains for making 


termination then or the 
notice on either side, the maximum charge for the supply of current 


lighting order of the Corporation—namely, 8d. 
committee explained certain arrangements whic 
necessary to make should the Council accept the offer of the 
Kingston Corporation, and lefo the matter to the consideration of 
the whole Council, merely remarking that they considered the 
55 proposed an equitable one. 

a 
the Teddington Urban Distric) Council and ask what they were 
doing in the matter of electric lighting. Ab this decision both 
Dr. Nelson and Mr. Colpoys tendered their resignations as members 
of the Electric Lighting Committee, stating that, having been 
authorised by the Council to negotiate with Kingston, it was no 
good their 
leave to withdraw his resolation, but the Chairman said the only 
course open to him was to give notice to rescind ib ab the next 
meeting. The matter was thereupon allowed to dror. 


of the station 
cal beste to ascertain that the 


mains, obc., are in satisfactory order, and also when carrying oub 
extension work. 

Baliag.—The District Council have now adopted the following 
report of the Electric Lighting Committee. A sub-committee 
attended at the electricity works on the 22nd ult., when Mr. 
Knight, the electrical enginoer, explained the various matters 
connected with his department with respect to the proposal for 
the extension of the works so as to meet the probable heavy load 
next Christmas. The committee think it will be better to incur 
a somewhat larger expense, and 20 avoid the necessity of altering 
the works at a future date. Mr. Knight's suggestions are as 
followe: (a) a steam dynamo, alternator, and storage batteries; 
and (b) an exciter directly coupled to a steam-engine. The full 
details of these respective purposes will be fully reported upon by 
Mr. Knight at the next moeting. The committee visited the depôb 
on the west side of the Ealing-lane, and are strongly of opinion 
that an enclosed lock up shed should be erected capable of holdi 
the large amount of valuable material now upon the open 8 
the value of which Mr. Knight estimates at about £2,000, and the 
committee recommend that the surveyor be instructed to make 
the necessary arrangements, and report same as to coat, etc., to 
the committee. 

South Wales Electrical Power Co.—A conference was held ab 
Cardiff last week of all the local bodies affected by the Bill which 
is being promoted in the present session by the South Wales 
Electrical Power Distribution Company. Tho Mayor of Cardiff 
(Councillor S. A. Brain) presided. The following resolution was 
unanimously carried: That this meeting is of opinion that the 
South Wales Electrical Power Distribution Company’s Bill should 
be opposed on second reading, and that the local authorities of 
each borough and urban district in the counties of Glamorgan and 
Monmouth which are affected by the Bill be requested to bring 
the matter before their members of Parliament and urge them to 
support the opposition to the Bill, especially upon second reading, 
which will take place in the course of a few days.” Three other 
resolutions were also unanimously carried to the effect that 
5 to oppose the Bill on second reading be prepared and 
orwarded to all the local bodies within the proposed area of 
supply, and that they be asked to adopt the same and present them 
to Parliament; that the parliamentary representatives of South 
Wales and Monmouthshire be urged to strongly oppose the Elee- 
trical Power Bills of the County and City of Dublin, the Lanca- 
shire Electric Power, the South Wales Electrical Power, and the 
Tyneside Electrical Power Companies ; and that the local authorities 
consider the advisability of poting themselves in a position to 
oppose the Bill on the second reading on the merite in the event 
of the second reading being carried.” 

Hampton Wick. — At the last meeting of the Council the Electric 
Lighting Committee reported, according to a report in the Surrey 
Comet, the receipt of a letter from the town clerk of Kingston, 


stating thao the committee of the Corporation were prepared to 
offer that, should arrangements be made to supply current to 


Hampton Wick, the 5 should continue for 18 years, its 
ter to be subject to three years’ previous 


being the same maximum charge as that continued in the electric 


r unit. The 
it would be 


This report was adopted. 
bsequently it was agreed that the clerk should write to 


aying about in the matter. Mr. Scotcher asked 


Bristol —Ab the meeting of the Town Council on Tueeday, 
the Electrical Committee presented the following interesting 


report: ‘* Your committee report thab they desire, when purchasing 


goods and materials for the purposes of the electrical undertaking, 
to be in a position to enter into a binding contract immediately 
upon the acceptance of a tender. The resolution by which your 
committee are appointed annually does nob expressly authorise 
them to enter into contracta, and therefore your committee ought, 
in the preeent circumstances, to submit every tender to the 
Conncil iteelf for acceptance, and to obtain a resolution ef the 
Council to enter into a contract. A considerable interval of time 
often occurs between the receipt of a tender by your committee 
and its acceptance by the Council, and when prices are rising 
there is a tendency on the part of persons tendering to withdraw 
their offers before the Council can doal with the matter. Your 
committee are advised that to avoid this difficulty they should be 
empowered by resolution of the Council to enter into ordinary 
trading contracts, for and on behalf of the Council, and to affix 
the city seal thereto; and they are also advised that as an 
additional 5 the foregoing powers should be conferred on 
your committee by an instrament in writing under the city seal. 
Your committee therefore recommend that they be authorised to 
enter into trading contracta on behalf of the Council, for the 
purpose of carrying into effect the Electric Lighting Actes, 1882 
and 1888, the Bristol Electric Lighting Order, 1883, and the 
powers of the Council for lighting the streete by electricity and 
to affix the city seal thereto, by an instrument in writing under 
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the city seal. Your committee report that they have accepted 
the tender of Mr. William Galbraith, trading as Poole Bros., 
for supplying coal for the purpoees of the electrical undertaking, 
from Dec. 1, 1899, to April 30, 1900. Your committee recommend 
the Council to enter into a contract with Mr. Galbraith accordingly. 
Your committee report that they have found it necessary to 
engage an architectural and engineering draughtsman, to assist 
in the city electrical engineer's department, Your committee 
have appointed Mr. K. O. Hale, at a salary of £200 per annum, 
rising annually by £30 to £260 per annum, and they recommend 
the Council to confirm the appointment.” 

Review. We have received a copy of the Practical Electricians’ 
Pocket- Book, which is edited by Mr. H. T. Crewe, and published 
by S. Rentell and Co., of 13, Ludgate-bill. The published price 
of this little book is le. We are glad to note that the editor has 
adopted one or two suggestions we made when reviewing the 
1899 edition, and that consulting engineers are no longer included 
under the head of where to buy. He has. however, included 
under this heading this year the Electrical Trades Union. We 
trust, however, that the cost of an insult to this union will be eo 
high that it will not pay large electrical manufacturers to offer it. 
The firet 200 pagee of the pocket-book are devoted to usefal 
information in connection with electrical engineering in particular 
and ite branches. The author in this section commences with 
descriptions of the prime movers most frequently used for driving 
electrical machinery, and gives some useful information of a general 
character on a great variety of subjects. We notice particularly 
his comparative figures as to the cost of electrical energy for 
lighting and power as compared with other methods of illaminating 
buildings and of driving machinery. In this section the informa- 
tion is clearly put, and the advantages of electricity are not 
unduly exalted. Another useful feature in the book is the list of 
provincial and metropolitan electric sipply companies, in which 
the voltage used, the system adopted, the frequency where 
alternate currente are employed, and the average price per unit 
for light and power are given. Thie list also includes the addresses 
of the companies, so that it will be of great service to electrical 
contractors when asked to quote for electric light apparatus or for 
electric motors in different towns. The usual tables ot constants 
and equivalente of foreign measures are included. The last part 
of the book consists of a diary for the present: year, which is, if 
anything, rather too small. We hardly like to suggest that the 
editor should leave out any of the information in the front part, 
bub we certainly thiok that more writing space in the diary would 
be of great value to anyone who carries this book. Ab the end of 
the book some handy leaflets are given on which to make notes 
when estimating wiring of buildings for the electric light. Ou 
the whole, the book is a great improvement on the 1899 edition, 
and should be appreciated by electrical engineers. 

Lendon County Conneil.—An application of the Postmaster- 
General for permission to lead six 152 pair lead-covered cables 
from Budge row into the Queen Victoria street subway, and to fix 
the necessary cable heads at the point of entry was agreed to at 
Tuesday’s meeting, as wae aleo a notice from the Charing Cross 
and Strand Electricity Supply Corporation of intention to lay 
mains along Carmelite-street and in the Victoria embankment 
subway as far as the western boundary of the City. The High- 
ways Committee reported that they had for a very considerable 
time been endeavouring to arrange with the National Telephone 
Company’s representatives the terms upon which the Council’s 
consent should be given to such works. The company had, they 
were informed, nob yet obtained the Post Office license; but it 
had, notwitbstanding, carried out works at certain places, in 
some cases with and in some without the permission of the 
road authorities concerned, but is had not obtained the coneent 
of the Council to those works. They had now to state, 
for the information of the Council, that they had directed 
the solicitor to take proceedings against the company for 
having infringed the provisions of the Telegraph Acts in that 
respect. The committee further reported that their attention had 
been called to a notice issued by the National Telephone Company 
to all its subscribers in London, stating that the snowstorm which 
occurred on Feb. 2 had caused a partial dislocation of the London 
telephone service, and also containing the following words: 
„During the past four years the company had been using ite 
utmost endeavours, but without success, to induce the London 
County Council to consent to the wires being put underground. 
Had the County Council done so the present trouble would not 
have occurred.” That statement, which was sent to something 
like 15,000 persons in London, was not in accordance witb the 
facte. If the company had in the course of the negotiations which 
had been proceeding offered terms which they could have advised 
the Council to accept—terma eimilar to those given by the com- 
pany to several provincial cities and towns—the matter could have 

settled so far as the Council was concerned ; although even 
in that event it would appear that consent given by the Council 
would be of no avail unlees the company had first obtained a license 
from the Post Office. The report was adopted.. 


PROVISIONAL PATENTS, 1900. 
Fes. 5. 
2231. Telephone ecar-instrument holder. Alfred Herring 
Stamp, The Willows, Sunderland. 
2260. Improvements in electric are lamps. Hugo Bremer, 
path 5 Barmen, Germany. (Complete specifi- 
cation. 5 


2371. Improvements in or relating to electric ignition devices 
for explosion engines. Alfred Jalias Boult, 111, 
Hatton - garden, London. (La Société Anonyme des 
Moteurs ed Voitures Aigle, France.) (Complete 
specification. ) 

2282. Improvements in dynamo-electric machines. Gustaf 
Dalén and Arthur Aultqvist, 46, Lincoln’s-inn-fields, 
London. (Date applied for under Patents, etc., Act, 
1883, Sec. 103, July 7, 1899, being date of application 
in Sweden.) (Complete specification.) 

Fkk. 6. 

Method of trausforming alternating into direct 
currents and vice versa. David Cook, 165, Queen 
Victoria-atreet, London. 

Improvements in the application of electric lamps to 
dentists’ and like mirrors. Joseph Henry Murray, 
115, St. Vincent-street, Glasgow. 

2340. Improvements in telephones. Eugene Ducretet, 18, 
Fulham - place, Paddington, London. (Complete speci- 
fication. ) 

2356. Improvements in apparatus for regulating the electric 
lights on theatre stages. Siemens Bros. and Co., 
Limited, Birkbeck Bank chambere, Soutbampton - build - 
ings, Chancery-lane, London. (Siemens und Halske, 
Aktien - Gesellschaft, Germany.) (Complete specification). 

2357. Improved electromagnetic bell signalling apparatus. 
Siemens Bros. and Co., Limited, Birkbeck Bank- 
chambers, Soutbampton buildings, Chancery - lane, 
London. (Siemens und Halske, Aktien Gesellschaft, 
Germany.) (Complete specification.). 

2866. Improvements in the production of filaments for 
eieotric incandescenoce lamps. Adolph Roubleff, 53, 
Chancery- lane, London. 

. Improvements in means for maintaining a constant 
speed of a driven shaft, electric generator, spark 
generator, or other revoluble part. George Cecil 
Dymond, 6, Lord-street, Liverpool. (Homer Napoleon 
Motsinger, United States.) (Complete specification ) 

2384. Improvements in or relating to alternate-current 
distribution. William Morris Mordey, 46, Lincoln’s-inn- 
fields, London. 

FEB. 7. 


2409. Imprevements in electrodes or electrical conductors. 
Henry Andrew Kent, 59, Myddleton-road, Bowes Park, 
London. | 
. Improvements relating to electric arc lamps. Edmond 
Charles Marvay, 45, Southampton-buildings, Chancery- 
lane, Londun. j 
EB 8. 


2518. Apparat us for recording without f. iction the indications 
of eloct:ical and other measuring and indicating 
de vioes. August Eckstein and Herbert John Coates, 
Peel Works, Adelphi, Salford, Manchester. 

2526. Improvements relating to incandescent electric lamps. 
William James Martin and Maurice Lachman, 6, Bream’s- 
buildings, London. 

2543. Improvements in and connected with primary batteries. 
Samuel William Maquay, 55, Chancery-lane, London. 

2544. Improved means of making electrical connections to 

carbon electrodes. Harry Baker, 55, Chancery- lane, 
London. 
Improvements in contacts for electrical alarm bells. 
Jacob Kunst, 4, Duke-atreet, Charing Cross, London. 
FEB. 9. 

2590. Improvements in conduits for gas, air, wator, and like 
pipes and electric wires. Richard D. Kimball and 
Alexander A. M: Kenzie, Fairfield, Kingston-on-Thames. 

2595. Improvements in electrical storage or secondary 
batteries. Arthur William Baxter and Charles Baxter, 
53, West-hill, So, Leonards - on · Sea. 

2598. Improvements in phenographs. Emile Lavanchy, 65, 
Chancery-lane, London. 

2621. A new or improved safety device for electric lamps. 
Adolf Rubstrat and Ernet Ruhstrat, 70, Chancery-lane, 
London. (Complete specification. ) 

2638, Improvements in Rontgen-ray apparatus and in inter- 
rupters applicable for use in connection therewith 
or for other purposes. James Mackenzie Davidson, 
323, High Holborn, London. 

2639. Improvements in and relating to telephonic apparatus. 
Gregor Blanck, Simon Symone, and Augustus Pelham 
Brooke Loftus, 323, High Holborn, London. 

2641. Improvements in electric traction on the road contact 
system, Josef Julian Steinbach, 22, Southampton- 
buildings, Chancery-lane, London, 

Fes. 10. 

2662. Improvements in brush-holders for dynamo-electric 
machinery. The Lancashire Dynamo and Motor Com- 
pany, Limited, Arthur Pemberton Wood, and Robert 
Stafford McLeod, 34, Castle-street, Liverpool. ` 

2670. Improvements in the production of vacuum bulbes for 
electric incandescent lamps. ee Hatchison 
1 Henry King Packard, 1, ttage-grove, Bow, 

naon, , 


2297. 


2310 


2549, 
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9684, A non-sparking (or sparkless) current collecter for 
electric tramcars or other electric moters where 
bare supported mains are used. Norman Robinson, 
1, Frederick’s-place, Old Jewry, London. 

2601. Improvements in electric eables. Henry Edmunds, 47, 
Lincoln's-inn-fields, London. 

2700. Improved method of and means for indicating speed 
or current frequency of electric generators. Ralph 
Davenport Mershon, 322, High Holborn, London. (Date 
applied for under Patents, etc., Act, 1883, Sec. 103, 
July 12, 1899, being date of application in United 
States.) (Complete specification. ) 

2702. Improved electromagnetic brake dynamometer. Emil 

Heinrich Rieter, 322, High Holborn, London. 


specification. ) 


9710. Improvements in electricity meters, William Morris 
3 and Guy Carey Fricker, 46, Lincoin's-inn- fields, 
ndon. 


9718. Improvements in telegraphic apparatus. Joseph Arthur 
Dearlove and Sidney George Brown, 45, Southampton- 
buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 3. 


1898. 
23556. Submarine cable telographs. Wise. (Crehore and 
Squier.) 
1899. 
2849. Electromagnetic apparatus for separating ores. 
Kreuser. | 


9872, Telography. Jasinski. 

3597. Electric railway switching and signalling apparatus. 
Boult. (Continental Hall Signal Company.) 

3740. Electric switch. Murphy. 

4821. Motor suspension for electrically-driven 
Brookes. (Stort.) 

5211. Electric incandescent lamps. 

6822. Electric cables. Whalley. 

7015. Telographing by means of sound waves. 

7041. Electric arc lamps. Day. 

9938. Protective conduit for the current conveyors of 
electric railways. Petzenbiirger and Haisl. 

10416, Incandescent electric lamps. Mengarini. 

12842. Electrostatic measuring instruments. British Thomson- 
Houston Company, Limited. (Thomson.) 

21665. Electricarc lamps. British Thomson-Houston Company, 
Limited. (Fleming. ) 

21666, Automatic cut-outs for rotary electrical converters 
and for alternators. British Thomson-Houston Com- 
pany, Limited. (Steinmetz. ) 

92710, Apparatus for the olectrolytic extraction of zinc. Lake. 
(Stepanov. ) 

94824. Electric incandescent lamps. Howard. 

25432. Electrically-actuated air-douche apparatus. Thier- 
gärtner. 

25744, Dynamo-electric machines. British Thomson-Houston 

Company, Limited. (Reist.) 

25747. Safety devices for dynamo-clectric machines. British 

Thomson-Houston Company, Limited. (Buck.) 
1900. 
261, Safety electric fuses. Gover and Moffat. 


vehicles, 


Miller. 


Varley. 


rn 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. week or half-year. 
Ending | 1900. )1899.| decrease. | 1900. , 1899. 
Birmingham Tram- £ £ £ £ £ 
ways Co. ........ oo Feb. 10 |3 628 3,6888 — 60 24.353 |22,281 
Blackpool. Fleetwood ,, 10 128| 143|- 15 869 881 
Bradford Oity Trams ,, 11 | 295) 263 + 32 |25,947c) — 
Bristol Tramways Co.] „ 9 |2,362/2356 + 6 — — 
City & South London ,, 11 [1,149 l. 1190 + 30 6,739 6.771 
Dover Tramways ...| ,, 10 146] 1406 — 897 853 
Dublin U. T., elec. cars ,, 9 2.644] 845 7 1,7999 — — 
Dublin S. D. Electric) ,, 9 545| 584| — 9 — — 
Halifax Corporation| ,, 11] 446| 340 + 106 28.460 a] 8,8025 
Hull Corporat'n E. S. Ian. 13 | 682| — | — — 117.711. 
iverpool Corporat’n| Feb. 3d 6, 47 15,393 4 1,078 33,097 28, 704 
verpool Overhead) ,, 11 1.3441, 223 + 121 8,897 | 7,756 
field Corporation| „, 12 |1,620| — _ — — 
uth Staffordshire} „ 9 638| 553 — 15 3,548 | 3,449 


tua 2 Sinoe April 1, 1899. b Sinee June 29, 1898. 
oral receipts. d Partly electrical. e Since July 5, 1899. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 


paid. 


British Insulated Wire, Ord., 1-40, ooo 6 .. 
6 per cent. Cum. Pref., 1-27,500 .. — . ....--00- „ 
CC tur mess 100 .. 
British Electric Works, Ordinary, 50, O0 l- 95, 000 „ TC ee 
—— 6 per cent. Cum. Pref , 1-50, O00 ͥͤ᷑o esess 1 2 
—— 4} per cent. First M Debentures ...... eo 108 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 .. 
Brash Electrical E ecring, FR ap. B00 
——— Non, , 6 per cent. Pref. 08 %% %% %% % „% 99 60 „ „„ 6 „„ OO Se 2 ee 
— per cent. Debenture Sto k ve ccccee -oo me 100 eo 
— cent. 2nd Debenture Stock... ...... =e cow 100 .. 
Call 2 Cable, Debentures. .. 2.2.0.0. =o o. os oossoo ae o m $2 
—— per cont. Pref.........cccccccccccccccsscccccce 6 .. 
Crompton and Oo, ......... 0 8 
—5 cent. Dobentur es 3 Srca = 
Bdison and Swan United, Ordinary .. f/ 8 ww 
. eet Dek, Mok Bod CC “a 100 aa 
— per cent. é „6 0% % % %% % % IS GF me eo 
Electric Construction ........eoss-. = ao necem accece $ 


~ 7 per cent. Cumulative Frei... 


— 4 cent. Perp. lst Mort. Deb eeoee @ „ 08 o a 100 
Giffre hemical and Power, Ordinary .....ccccece 
W. T. Henley's Telegraph Works, Ordinary ............. 5 
— cent. Preference e « oo ow as ow — 5 
1 per cent. Dobentur ess ae.. -e a oo ao — 100 
India Rubber, Gutta Percha, and Telegraph Works ..... 10 
— cent. Debentures ........ 4«4 =w an ‘ea 
truction and Maintenanee as os =- = «= = a» av 12 
—-——— per cent. Bonds — ao a ~o a cm an ar a.’ ap ao ow an ap 100 
Telegraph Manufacturing, Ordinary “ wismec D 


per cent. Cum. Pref.......... ETE — 5 
Willans and Robinson, Ordinary. 1-80, 0 . 66 

——— per cent. Cum. Pref., 80,001-60,000 - . 5 
—— 4} per cent. F rst Mortgage Debenture Stock, Red. 100 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 
Bournemouth and Poole, tard Seahorses PEE 10 


— cent. Cum, e 000000 2 EILE Ge ee 68 10 
Brompton and Kensington, Ordinary ....... 6569 —B20· — 5 
—— 7 per cent. Fretere neee. — 5 
Cross and Strande ‘ 6 
— 90, 00 1-50, O00 ee ee we e me 08 me =x 5 
— cent. Cum. Pref. em © 6 „„ 06 at nooo @ OO 00 68 Ce 6 
Chelsea Electricity Suppililf ggg ... Š 
— A cent. ben oe ao ao nop op ap we no oo aw oe 06 100 
City of London, Ordinary .... 693 as kaaa as 
e per cent. Cumulative Pref. ...... oe aoee oec. amoo 0 
—5 cent. Debenture Stock 206 %% %%% „„ „„ „% % 08 „% „6 „6 „ 
Oounty of London and Brush Prov U Ordinary ..... 10 
— con Cum. Pref. ca e900 86 +e ar coe 
— cent. Debentures Prov. Certs. All — 
Edmundsons’ Electricity Corporation, Ordinary, 1-17, 00 5 
Kidderminster and Dist. Elec. Lighting and Traction, 8 
London Electric, ee ee 2 6 Ge O@ 66 68 O08 6.8 00 @8 eo ce oe 8 
-= per cent. e CO CHOSE SHEE SHHHEHHEMEHE HEE EH OBES 5 
—— 4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropo‘itan, Ordinary om o. 0 0 ao Om oo Oe 00 08 EOT? Consors 
— $2,501- ,000 Terre Meee „%% „ „„ „„ „„ eee) 0 
——— 4 per cent. First M Debenture Stock .... 100 
— cent. Mortgage Debenture, R 100 
Notting Electric Lighting eas ee wee ese so as Oe oo 
Orien V 6 = i 
241 Shares, New ........e.cccoe.ooceasecasee — 4 
Oxford Electric, ary, 1-06 and 407-10.81irroVẽö)) 5 
River Plate Electric Light and Traction, Deb. ........ eo. 100 
Royal Electrical Company of Montreal — 1 
— 4 per cent. Shares Mortgage Debentures... 100 
South Lon on, Ordinary 2 622 2 „ %%% % O ¶ꝙ¶ꝙ %%. 8 
St. James's snd Pall Mall, Ordinary, 10120, 080 6 
40,081-52,080 2% „ „% „ „4 0— me Gd o o oo „„ 2 „6 „0% ae 6 
, per cont. Pref, .. 2... oe so ne os =o = ~o am i ea ons 5 
Westminster, Ordinary oo hh æ 5 
Eleetrie Railways.— 
Central London, Ordnern oo a 
— 97 9 de 6 2 = ms „„ mo „„ OO „„ @ ao GD 6 
Clty and South London, Consolidated Ordinary .. e» ss e — 100, 
— 65% PB SH He ee «4 22 ease 5277 oe 
per cent. Debenture Btock a... oe osooso =e oe co a 100 
6 per cent. Pref. Stock 2 6 % 08 8608 24 66 GS „ee 125 
— L L 2 0 66% „%% G2 GD PFD 
Liverpool Overhead, 5 per cent. Pref. ....... Ccccacesccnas ~ 
Waterloo and City, 0 Iinarr nnn 100 


Electric Tramways.— 


Brisbane Tramway .......-cccscccemrcccccsamecsem soccas 100 
British Electric Traction, Ordinary, 1-30,000 eee noot 10 
60,001-75,000 eo Fe „% „% „%%% % SE OHSOEMEE OS AF EH EEEE 10 

——— per cent. Cm. 80, 001-60, obvu!;; ia 


—5 por cent. Perpetual Debenture Stock 


Deb., 1-1,000 of £100 und 1,001-1,680 of 


6 6 6 „ %%% „% „%—.7' % seers „6% „% „% „% 2eee „ „% 


Potteries Electric Traction, Ordinary, 26, 667-40, 00d 
——— per cent. Cum. Pref., 1-20,000 662 2 2 nee es OF One e 


Telephones. — 


Consolidated Telephone Construction and Maintenance ~ 3 
National Telephone, Ordinary...........cescecsece 
6 per cent. Cum. First Freęl . 
— É per cent. Cum. Second Pref. 2662 „ 66% „6% Wee 
6 per cent. Non. Cum. Third Pref. ........ 
i adhere Deb. Stock, Red 28 22 Of Oe ad ae on Os & as 
ephone and Electric Company s» e. =. =e me m= 


Isle of Man Electric Power, I-95, Obo 1 
6 per cent. Preference, 100,001-170,000 .......... 1 
Kidderminster and District Lighting and Traction, Pref... 8 
New General Traction, Ordinarꝶ .. 6 
6 per cent. Cum. Pref. ........ sates 6 

North Staffordshire TIraſmzmmm 44441 ͥ 6 
Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 
Preference ...... 10 

10 

10 


Se asce 


Oriental 


12 M a a a r E 


111: 111: 


: 1111111111111: 


1111111 


Blackpool and Fleet wood Tramroadoddo 10 .. 


12 


Amount Price last 
Tuesday. 


oo 75-85 
oe 1 8/16-1 6/16 
ee 1 8/16-1 5/16 
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NOTES: 


Obituary.— We regret to note that the death is 
announced at Rome of Senator Betrami, the eminent 
mathematician, and president of the Accademia Dei 
Lincei. l 

The Metrio System.—tThe introduction of the metric 
system of weights and measures in Russia is likely to take 
place before long, as a scheme to that end, prepared by the 
Ministry of Finance, has already received the approval of 
the Council of State on the condition that it should be 
supplemented by a scheme for organising the aid which 
different scientific societies and the universities are ready to 
render in the verification of the new weights and measures 
for commerce. This latter scheme is nearly ready, and 
will shortly be brought before the Council of State. 


Overhead Wires.— The director of the Bilbao section 
of the Spanish Telegraph Department, who is called Señor 
Don Esteban de Urrestarasu y Gutiérrez de Páramo, has 
invented an apparatus which, it is said, serves for the 
double purpose of preventing the entanglement of telegraph 
wires and of cutting the wires which have become entangled. 
Why the latter should be necessary if the apparatus 
effectually prevents the former, is not quite clear from the 
meagre details at hand at present. Anyhow, the Spanish 
Government have decided to institute practical trials with 
the “nemapiro,” as the instrument is called, and we await 


further events, as an invention of this sort would fill a 


long-felt want—if it can be made to work properly. 


Electricity in St. Marylebone.—Dr. J. Fletcher Little 
has forwarded us a reprint of some communications he has 
sent to a local paper on the question of the relative cost of 
electricity in Brighton and St. Marylebone. He works out 
an instance as to what the charge would be for a certain 
consumer who took 399 units for the quarter ending 
Christmas, 1899. The actual bill in St. Marylebone comes out 
at £10. 4s. 6d., whereas in Brighton the same amount of 
electrical energy would have been supplied for £4. 1s. 9d. 
Dr. Little strongly upholds the system of charging adopted 
in Brighton, but we do not see any suggestion in the corre- 
spondence as to what steps should be taken to secure 
electricity as cheaply in St. Marylebone as at that place. 

Irish Policy.—The Limerick Corporation at ite last 
meeting had the scheme of the Shannon Water and Electric 
Power Company explained by the engineer of the company, 
Mr. S. G. Fraser. He stated that the company proposed 
to spend £500,000 on a power-house at Doonas and a 
system of distributing mains. The curious and thoroughly 
Irish outcome of the meeting was the acceptance by the 
Corporation of Mr. Fraser’s offer to pay an expert 
100 guineas for a report on the possible damage to the 
Corporation’s waterworks from the operation of the com- 
pany's scheme. The further consideration of the matter is 
deferred unt the expert’s report is received by the Cor- 
poration, paid for by the company. In this case we 
suppose that the man who pays the piper has not the right 
to call the tune. 


British Automobilism.—aAt a recent meeting of the 
Automobile Club the Hon. J. S. Montagu, M.P., read a 
paper on the general aspect of the British automobile 
manufacture. A fair proportion of this paper was devoted 
to a condemnation of Mr. Harry J. Lawson and the various 
companies which he has promoted. The author went so 
far as to state that he did not believe the patents owngd by 
the British Motor Company were of any practical value. 
His conclusion as to the part which the United Kingdom 
had taken in the development of automobiles for heavy 
goods traffic is that we in this country easily lead. He also 


that the st 


added that but for the unsound finances and want of prac- 
tical experience of the companies manufacturing smaller 
vehicles, England would also take a prominent part in this 
department as well. | 


Oil in Transformers.—The Pittsburg Transformer 
Company has recently issued a bulletin in which the advan- 
tages of using oil in a transformer are well brought out. 
The most striking effect af the oil is the improvement it 
gives in the insulation. Teste made by the above company 
show that the insulating properties of a thin hard paper 
were increased 82 per cent. by asturating it in oil, while 
a thicker and more porous pap@ was improved by over 
300 per cent. The oil also renders the paper more 
durable, and tends to close up faul A useful hint is 
given as to how to prevent the oil creeping up the stranded 
conductors of cables and damaging the indiarubber. This 
is done by stripping back the cable for a good length and 
immersing the copper construction in solder, so that all the 
interstices are filled up. In this way the oil does not creep 
back, to the detriment of thé rubber. 

Presentation.—In connection with the Electrical Engi- 
neers (R.E.) Volunteers an interesting ceremony took place 
on Friday last, the 16th inst., at the Northampton Insti- 
tute, when Mr. Kenelm Edgcumbe, who holds a commission 
in the detachment which is proceeding to South Africa, 
received the good wishes of his numerous friends in the 
institute. Mr. Edgeumbe has for two sessions been senior 
demonstrator in the electrical engineering department, and 
in this position has been a popular member of the staff. 
His colleagues and the studente therefore combined to 
present him with a Goerz binocular field glass of the prism 
type and a prismatic compass of the latest pattern. The 
presentation was made by Dr. Walmsley, the principal 
of the institute, at a well-attended meeting in the large 
hall last Friday, amidst the enthusiastic demonstration 
of members and students of the institute. 

London Electric Railways.—The subject of electric 
traction being used on the ordinary underground railways 
of London does not seem to have dropped. Thus, at the 
half-yearly meeting of the Metropolitan District Railway, 
the Chairman sfated that a report had been submitted to 
the company by Sir W. H. Preece and Sir J. Wolfe Barry 
as to electric traction on their line. In this case they were 
proposing tO use electric traction under circumstances 
entirely different from those of the ordinary electrical 
railways, which were constructed in a special manner to 
be worked by electrical power, as their scheme was to 
adapt electrical power to a Ailway constructed for an 
altogether different locomotive power. This was not at 
all an easy thing, but experiments which had been carried 
out had shown that better results could be obtained by 
using electricity as the motive power than by using steam. 
More passengers could be carried with a given weight of 
rolling-stock, and at a smaller cost. The Chairman hinted 
that in three years the whole of the Metropolitan Com- 
pany’s lines would be electrically equipped. 

Engineering Education.—The January number of 
the Wisconsin Engineer, which is the organ of the College 
of Engineering at the University of Wisconsin, contains an 
article on Engineering Education in Europe” by Mr. 
J. B. Johnson. In this the systems in vogue in Germany 
are first described, and condemmed because they do not 
allow of regular practical work on the part of the students. 
The author states that in the great mechanical testing 
laboratories, such as Charlottenberg and Munich, the 
students watch the professors perform experiments, and 
ts do not earry out much experimental 
work themselves. He eesncludes that this system, while 
tending to exact knowledge in a few points, produces engi- 
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neers who are dependent upon the experience of others for 
practical details, and who also are not trained at all to 
consider elements of first cost or the importance of time 
in engineering matters. The technical education of England 
is condemned as not sufficiently thorough, and Mr. Johnson 
holds that a three years’ course is not sufficiently long to 
enable a practical education to be given. As regards his 
own college, the author considers the educational facilities 
good in every department except chemical engineering. 


Electrical Volunteers.—We are glad to note that 
Lord Kelvin has made definite arrangements to preside at 
the send-off dinner to be given on March 3 to the first 
section of the Electrical Engineers Volunteers for the 
front. As honorary colonel his presence in the chair is 
most appropriate, and he may be able to express mathe- 
matically the rate of increase in the speed of our troops 
advancing to Pretoria with the increased lighting facilities 
provided by the Electrical Volunteers. We would again 
_ remind our readers that those who wish to attend at the 
dinner should send their applications and cheques at once 
to Mr. Henry Edmunds, as it is important to know how 
many wish to be present. Cheques may also be sent by 
those who wish to be represented as hosts in the send-off 
dinner but who find themselves unable to attend. The 
grant by the Government for the equipment of the corps 
now about to start for South Africa has been increased 
from £3,000 to £5,000. This, we understand, works out 
at a higher figure per head than has been allowed for any 
other section of the force. We are pleased to see that the 
War Office has acted thus liberally, and rely on the corps 
to return good value for outlay, as they have been 
accustomed to do in commercial life. 

A Link with the Past.—Through the kindness of Sir 
W. H. Preece we are able to give the following particulars 
of an aged telegraph engineer who died on the 10th inst. 
at Ladywell Park, Lewisham. This was Mr. William 
Watkins, who has been actively connected with telegraphy 
since its introduction into England in 1837. He was born 
in 1823, and in 1836, whilst still a boy, he assisted Sir 
William Fothergill in all his early experiments. In 1844 
he assisted in the conatruction of the firat permanent line 
of poles aud wires erected to Portsmouth for the Admiralty 
and the London and South-Western Railway Company. 
He remained an inspector on that line in the service of the 
Electric Telegraph Company, and in 1870 was pensioned 
by the Post Office. He then entered the service of the 
South-Western Railway Company, from the staff of which 
he only retired on April 13 of last year. Mr. Watkins was 
quite an historical figure on the South-Western lines, and 
was a very good specimen in appearance, feeling, and 
character of his class. He was much respected by every- 
one with whom he came in contact. He acted on the staff 
of Sir W. Preece from 1856 to 1870, and on Mr. Gold- 
stone’s staff from 1870 to 1899. His length of service, 
however, as a telegraph engineer extended over 63 con- 
tinuous years. A record of his experience would practically 
coincide with the growth of the electrical telegraph in 
England. 

_ Rapid Transit in New York.—We notice in the 
Scientific American some interesting illustrations of the new 
underground railways about to be constructed in New 
York for giving an express service between the suburbs 
and the heart of the city. These illustrations consist of 
typical cross-sections showing the arrangements of the 
various tracks at different parts of the road. Tho company 
constructing this system have taken the right step in 
having independent lines for the slow and fast services. 
In this way express trains can be run between important 
points, which, without much increasing the maximum 


speed of the train, enables the time taken to be 
reduced very largely indeed. The expense of the 
extra tunnels for the express service must, of course, 
be considerable, but it must be evident to all that a 
similar duplication in connection with the Metropolitan 
and District Railways would be of inestimable worth. It 
will be remembered that a deep-level scheme has been pro- 
posed between the Mansion House and South Kensington, 
and we trust that before long active steps will be taken to 
carry out this scheme. The contract sum for constructing 
the tunnels and roads of the New York line is said to 
amount to some £7,000,000, and the time of completion is 
to be three years. It is, of course, too soon yet to expect 
full particulars of the electric equipment, but it is likely 
that a third-rai]l system will be employed. 


The Hub Motor.—In the series of articles on American 
types of automobiles appearing in the Electrical World we 
notice a description of what is called the Hub motor 
electrical vehicle, which is turned out by a Chicago firm. 
In this vehicle four motors are used, these motors forming 
the hubs of the four wheels. In the vehicle illustrated in 
our contemporary these motors are capable of developing 
11 b.h.p. The hubs only measure some 10}in. in external 
diameter, so that an unsightly wheel is not obtained. 
These wheels are provided with pneumatic tyres and are 
43in. in diameter. The framework of the wheels is made 
of wood. In the description of the vehicle the part which 
interests us most—i.c., the construction of the motor and 
gearing—is not gone into. We gather from the illustration 
that the armature of the motor is free to revolve round 
the axle, and that this armature drives by means of 
epicyclic train the field which forms the hub of the wheel. 
There are no loss than eight lines of balls, forming four 
distinct bearings in the motor, so that a considerable 
amount of skill in manufacture will be required in turning 
out these motors and also in keeping them in repair. The 
manufacturers claim for this type of vehicle that by having 
all four wheels independently driven they are able to get a 
much better driving efficiency on bad roads. Also in starting 
the maximum current can be cut down by placing the 
four motors in series. The motors are said to have done 
well on trial. 


Pacific Cables.—We are informed by Reuter’s Ottowa 
correspondent that on Monday last, in reply to a question 
in the Canadian House of Commons regarding the action 
which the Canadian Government intended to take in view 
of the concessions granted by the Legislature of Victoria to 
the Eastern Extension Telegraph Company, Mr. Mulock, 
the Postmaster-General, stated that protests had been sent 
by the Government to the Premiers of Victoria and New 
South Wales, and also to the Imperial authorities, saying 
that Canada’s position in the matter was that such con- 
cessions would seriously menace the success of the Pacifit 
cable, in which all were interested alike. The Government 
have also declined to allow the question of concessions to 
be considered by a Board of Cable Commissioners in 
London. This matter has now assumed a new phase, 
as the Government of Victoria have raised the question 
as to whether the concessions now resisted would also be 
opposed after the Imperial scheme had become an accom- 
plished fact and commenced actual working. This feature 
is now being considered, as it involves the question as to 
whether the Imperial scheme is to be a Government 
monopoly or a competitive system. With respect to the 
American Pacific cable scheme we notice that the Inter- 
state and Foreign Commerce Committee in the House of 
Representatives has decided by eight votes to five to 
report the Pacific Cable Bill, after rejecting a proposal for 
the Government ownership of the cable. 
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Electrelytic Formation of Hypochlorito.— The 
following is an abstract of a paper by Mr. F. Foerster pub- 
lished in the Zeitschrift anorg. Chemie. The abstract appears 
in the Journal of the Chemical Society, and reads as 
follows: Investigation of the formation of hypochlorite 
and chlorate as a purely chemical process has prepared the 
way for a theory of the electrolytic preparation of these 
substances. A review of the work dealing with the elec- 
trolysis of alkali chlorides, shows that the following conclu- 
sions may be regarded as established. Hypochlorite is 
‘formed chiefly by the interaction of the chlorine liberated 
at the anode with the alkali produced during the elec- 
trolysis or previously present: in alkaline solution, hypo- 
chlorite can be oxidised to chlorate by a primary anode 
process ; the formation of chloric acid in the electrolysis of 
dilute hydrochloric acid is due to the direct oxidation of 
Cl ions at the anode. A theory of the secondary electrolytic 
formation of chlorate is discussed, based on two supposi- 
tions : (1) that in the electrolysis of neutral alkali chloride 
solutions, chlorine is continually being liberated at the 
anode ; (2) that the hypochlorite takes part in the elec- 
trolysis, and that ite ions are discharged at the anode with 
evolution of oxygen. The known facts regarding the 
influence of current density, temperature, acidity, and 
alkalinity, on the formation of chlorate, are largely in 
.harmony with the theory; further experiments to deter- 
mine the exact nature of the process have been made by 
Müller. 


Dynamos without Commutators.— Mr. H. E. 
Heath in the Electrical World gives some actual experience 
in the manufacture of direct-current dynamos without the 
use of commutators. The most interesting part of the 
article gives some details of a machine manufactured by 
the Eddy Company in 1896, which has continued since 
then to do commercial work. This machine was made 
with the armature 15in. in diameter, revolving round poles 
10in. in diameter. The current was collected at either end 
of the cylindrical armature and at either end of the spindle 
which passed through the axis of the poles. The density 
of the field of the magnetic circuit was about 15,700 C.G.S. 
lines per square centimetre, while the density of the 
armature iteelf was almost the same. The machine was 
excited by a single coil absorbing about 700 watts. At 
the time it was tested at the works 9,000 amperes were 
taken from it at 14 volts with a speed of 1,200 revolutions 
per minute. As far as can be ascertained, the eddy-current 
loss due to unequal distribution of magnetism was less 
than 100 watts, so that the electrical efficiency of the 
machine would be over 94 per cent. 
that all the drop in voltage between no load and full load 
was due to the resistance at the collecting brushes, and 
that there was practically no armature reaction in the 
machine. He concludes that for the production of large 
„currents at low voltages a commutatorless dynamo is 
much simpler and more efficient than the ordinary types of 
machine designed for these low voltages. 


Power Distribution Scheme.—We are glad to note 
that the Newcastle Daily Chronicle in ita issue for Feb. 14 
gave a concise and true résumé of the whole question of 
power distribution as it stands at present in the United 
Kingdom. In this article the opposition brought by 
municipalities to schemes which may be of great service 
to a district is condemned in no measured terms. Accord- 
ing to our contemporary, the Tyneside Company should 
have the support of the local authorities, because of the 
great impetus which cheap power would give the industries 
of the district. Our contemporary adds that unless the 
local authorities take an enlightened view of their position in 
what may be termed an industrial crisis like the present, 


Mr. Heath also states 


they will soon find a portentous decrease in the ratable 
value of the areas under their control. In the contrary 
case they will find a gratifying increase. In conclusion, 
the opposition of the Town Clerks’ Union is referred to, 
accompanied by the statement that if the public and the 
local authorities, who should be the guardians of popular 
liberty, do not suppress the Town Clerks’ Union, the Town 
Clerk’s Union will strangle the nation. Outspoken 
criticisms such as these will do much to show manu- 
facturers and others interested in trade that there are 
undertakings which can advance the interests of a munici- 
pality, without being of such kind that the municipal 
authority could well undertake the same. They will also 
gather that the greatest good is not always obtained by 
giving even a municipal authority a monopoly in any one 
particular commodity. l 
The Nernst Lamp.—Prof. R. A. Fesserden, of the 
Western University, Pennsylvania, has been giving a con- 
siderable amount of thought to the improvement of the 


Nernst lamp. The result of his experiments has led him 


to take out no less than five patents covering improvements 
which he foresees in this type of lamp. To get over the 
regulation trouble due to the fact that as the rise of 
temperature causes the resistance to fail the magnesia 
pencil is apt to be destroyed, Prof. Fessenden proposes to 
connect in series with the pencil a substance which will 
suddenly increase in resistance when more than a certain 
current flows. He finds that lead enclosed in a glass tube 
exhibits this phenomenon in that when lead begins to 
soften under heat, ite resistance rises very rapidly. To 
get over the trouble with the contacts due to the high 
temperature, it is suggested to make the ends of the 
pencil of a substance of less specific resistance, and which 
also becomes a conductor at a lower temperature than the 
material used for the central portion. He suggests for 
these ends a mixture of 10 per cent. of chloride of magnesia 
and 90 per cent. of magnesia, while the central portion of 
the pencil is formed of magnesia only. With these ends, 
terminals of nickel, or an alloy of nickel and iron, may be 
used instead of platinum for the conductor. Graphite is also 
suggested as the intermediary conductor between the pencil 
and the terminals. Seeing the large number of scientific 
men who are working on the manufacture of lamps on the 
Nernst principle, we trust that it may not be long before 
some commercial results are obtained. 


Power Distribution Bills.—The Association of 
Municipal Corporations met on Monday to consider what 
course should be adopted to oppose the various Electric 
Power Distribution Bills now before Parliament. These 
Bills propose to supply electrical energy over large areas 
of country, and to break up streets without the consent of 
the local authorities. It was determined at the meeting to 
get the assistance of members of Parliament to oppose the 
County of Durham Electric Supply Bill, the Lancashire 
Electric Power Bill, the South Wales Electrical Power 
Distribution Bill, the Tyneside Electric Power Bill, and the 
Dublin Electric Lighting Bill. Copies of petitions have 
been forwarded to members of Parliament pointing out the 
dangerous powers demanded iu the Bills. For instance, 
the Lancashire Power Bill seeks to supply electrical energy 
to over three millions of population, and it is urged that 
such Bills are against public policy in interfering with local 
authorities. These Bills were down for second reading on 
Monday, but in view of the strong protest made by several 
of the members they were postponed until March 1. Mean- 
time all the local authorities in the country are requested 
to petition their members of Parliament to oppose the Bills 
on second reading. Wholesale condemnation is not advisable 
in such matters, and it would be well for the aseociation to 
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get evidence that these power schemes will not benefit the 
districts they are designed to serve. At present large con- 
sumers can generate electricity at a cheaper rate than muni- 
cipal undertakers will supply them, and if these organisa- 
tions can still further cheapen the supply of power they 
should be encouraged even within the boundaries of the 
large towns, 


Hysteresis.—An investigation by Dr. Samuel Sheldon 
on the hysteretic qualities of iron viewed from the magnetic 
standpoint is described by the experimenter himself in the 
Electrical World. The first phenomenon which he explains 
is that a soft-iron wire, when twisted at one end, by being 
held in the chuck of a running lathe while the other end is 
stationary invariably becomes magnetised without being 
subjected to any magnetising force. Dr. Sheldon found 
that the induction density was about 2,000 lines. The 
other phenomenon which he explained was that con- 
nected with a number of small compasses having very 
short and strongly magnetised needles. When these 
were arranged in a line running east and west, it was 
found that the needles ranged themselves with their axes 
in this direction. These appear to be unaffected by the 
earth’s magnetic field. When the distance between two 
magnets was gradually increased, at a critical point the 
needles moved round until they were in line with the 
earth’s field. Dr. Sheldon was then led to the supposition, 
which is the direct conclusion of Ewing's magnetic theory, 
that the value of magnetic substances might be dependent 
upon the distance between their molecules. He proceeded 
to experiment with these small magnetised needles on the 
supposition that they acted as molecules, but it is, of course, 
questionable to what extent deductions made from such 
experiments can be applied to the treatment of iron. Still, 
assuming this, Dr. Sheldon concludes that iron to have a 
small hysteresis loss should have its molecules separated 
along the direction of magnetisation, and close together in 
the direction perpendicular to that of the magnetisation. 
The conclusions are in accordance with observations made 
on iron by cutting the strips to be tested from the same 
sheet with and against the grain. 


Electric Light Charges.—The consumers of electrical 
energy at Croydon have recently expressed their dissatis- 
faction with the way they are charged for electricity by 
means of a deputation to the deputy chairman of the 
Electric Light Committee. The cause of the complaint 
is that the maximum demand system of charging was 
introduced last year instead of the old rate of 6d. per unit, 
the rates now charged being 7d. per unit for the first 
14 hours, and 2d. afterwards. One man, who stated that he 
was one of the largest consumers, complained that he had 
not got so large a reduction during the Christmas quarter 
as in the September quarter. The reason for thie is 
obvious as at Christmastime this consumer on two 
or three evenings had a large number of extra lamps on. 
This, of course, created a large maximum, and consequently 
increased his charges, as with the maximum demand system 
the indicator shows the maximum consumption of energy at 
any one time from which the rates are calculated. It is 
the proportion between this maximum and the total quan- 
tity of electricity used which determines the value of a 
customer to the central station. In the various cases in 
Croydon, however, in which complaints were made, and 
more especially in the particular case referred to, the 
average rate paid was about 4d. per unit, as against 6d. 
per unit under the old style of charging. The Deputy 
Chairman pointed out that the circular which had been 
issued to the consumers as to the maximum demand 
system might possibly have been more explicit, but that 
it was wrong for them to say that the charging was not 


carried out in accordance with the terms shown on the 
circular. The complaints as to the payment were entirely 
unfounded, as the light was supplied in practically all 
cases considerably under 6d. per unit. 


Wiring Tables.—It will be remembered that there 
were recently issued a series of constants and formulse 
connected with copper cables, which rules were drawn up 
by the Institution of Electrical Engineers. At this com- 
mittee eight of the principal manufacturers of insulated 
cable were represented, and also the General Post Office. 
From the formule so arrived at Messrs. W. T. Glover 
and Co. have prepared two tables giving particulars of prac- 
tically every size of cable which is required, from the fine 
wire used for winding the coils in telegraph instruments to 
the heavy cables used in distributing electric light on the 
low-pressure system. The value of these tables to elec- 
trical engineers is very great, and we are glad to see that 
the same have been prepared in a way whieh makes reference 
to them exceedingly easy. The alternate lines are printed 
in red and dark blue, so that the figures referring to one 
particular size of cable can be easily followed along the 
line. The following information is given for each size of 
cable: the current it will carry at 1,000 amperes per square 
inch, which corresponds to a drop of 2} volta per 100 yards; 
the current which is allowed in the same wire by the 
formula adopted by the Institution of Electrical Enginears ; 
the over-all diameter of the strand and the effective area 
of the same in square mils, square inches, and square 
millims. Columns are then given to the resist- 
ances and weight per 1,000 yards, per mile, and 
per kilometre, with further information as to the 
minimum weights and resistances allowed under the 
Institution’s rules. These rules are reproduced at the 
bottom of each table, so that the constants adopted can 
be readily seen. These lists are copyright, and the price of 
them is 5s. per copy. This price is not high for the 
information contained, but we understand that these tables 
are being supplied free to the profession. 

Salford.—For some time past there has been consider- 
able friction between the Electric Lighting Committee and 
the Tramways Committee. The cause of this friction is 
that in the early days of the electric tramways in Salford 
the Electric Lighting Committee took over certain main- 
tenance work connected with the tramways. The Tramways 
Committee considered that this was part of their work, and 
hence the dispute. At a meeting of the Town Council 
last week, however, an attempt was made to put matters 
straight, and a resolution was moved to the effect that the 
following resolution, passed in October, 1898, be rescinded : 
That the Electric Light Committee be requested to include 
in their charge for electricity supplied to this committee 
such an amount as will cover the outlay and maintenance 
of the trolley lines, telephones, and test wires and section 
pillars, and the maintenance of the bonding of the lines.” 
It was also moved that the Tramways Committee under- 
take to provide and fix poles and overhead wire under the 
supervision of the consulting electrical engineers and the 
tramways engineer; and further, that the Electric Light 
Committee be requested to undertake the maintenance of 
the overhead wire when fixed, and to charge the Tramway 
Committee for the same, the coste for power and main- 
tenance to be separate. After a very animated discussion 
an agreement was come to that the Electric Light Com- 
mittee should fix and maintain all plant up to the point of 
contact of the trolley wheel and overhead wires required 
to work the tramways, and charge the capital cost and 
maintenance thereof to the Tramways Committee, and 
that the Electric Light Committee should make a separate 
charge for current from any cost of maintenance. Thie ig 
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no doubt a better arrangement, as it leaves the Electric 
Light Committee to do the technical work, and the separate 
charges for maintenance and for current will also simplify 
matters considerably. 


Electric Ship’s Telegraph.— The Electrical Review 
of New York gives an illustrated description of the pro- 
posed electromechanical order telegraph which has been 
designed by Lieutenant Schroeder, of the United States 
navy. The system is an excessively simple one, requiring 
only two wires to be run between the signalling station and a 
number of receiving stations, which can be placed anywhere 
in the ship. The receiving mechanism consists of a ratchet 
wheel mounted on a disc on which some 10 or 12 different 
orders are described. As the disc is moved round, these 
orders come successively opposite the aperture on the 
vertical axis of the face of the instrument, so that they can 
be easily read. The ratchet wheel is propelled forward by 
a simple device with a single electromagnet, and the con- 
nections at the sending are exactly the same as at the 
receiving points. As soon as the key at the sending 
station is depressed the discs commence to revolve 
synchronously, and the signaller lifts the key when the 
correct signal is shown on the instrument. At each of 
the receiving stations an electric bell is placed so as to 
call attention to the fact that a signal is being sent. 
The simplicity of the arrangement tends to prevent 
faults. The worst which could happen would be that 
one of the conductors should be broken and the two ends 
should make intermittent contact. In that event the 
particular instrument supplied through this conductor 
would fall out of step, and would have to be synchronised 
by hand. On the whole we think that the device is not so 
good as one requiring three wires, which we had brought 
before us in Germany some two years ago. In this a 
system of revolving fields was set up which ensured that 
the receiving needles should be always synchronised while 
the circuits were intact. The failure of one wire would 
then render the receiving instrument useless, and as soon 
as the wire was repaired it would again synchronise with 

the others. 

Aluminium Transmission Wires.—The Electrical 
Review of New York publishes an illustrated article on the 
aluminium transmission lines of the Hartford Electric 
Lighting Company. These lines, of which there are three 
in number, are used to transmit three-phase currents at 
20,000 volts from the water-power station of the company 
two miles out of thetown. Some 20,000 h.p. is there avail- 
able. The actual length of the aluminium line is a little 
over 11 miles, as the current is carried through the streets 
of the. city by copper cables in conduits. In all, some 
60,000Ib. of aluminium was used for the work, each con- 
ductor being equivalent to a No. 0000 copper wire. On 
the specification to which the wires were supplied, the 
aluminium was to have a conductivity of not less than 
60 per cent. of Mathiesen’s standard. The breaking 
strain was guaranteed to be nat less than 2/015. 
per square inch, while the élaatic limit of the wire 
was. one-half this. As a ‘bending. teat, the wire was to 
be able to be wrapped six times round its own 
diameter, unwrapped, and weund up in the same 
way again, without showing any cracks. The wire 
centained at least 996 per cent. of pure aluminium. 
Each conductor consisted of seven strands each approxi- 
mately jin. in diameter. In fact, the actual diameter of 
the cable over all was slightly less than zin. The stranded 
conductor was delivered in lengths of 2, 000ft., and the 


lengths were jointed up by.means of a slesve. This sleeve,. 


whiel wa» about 7in. long! is made to ft tightly round 
the strand ab either end, but the internal diameter ia- 


enlarged at the centre. The individual wires were then- 
spread out round this enlarged diameter, and the whole 
sleeve filled up with pure tin, with the addition of a small 
proportion of phosphorus. Before making the joint the 
ends of the conductors. in the inside of the joint were 
carefully tinned, hydrofluoric acid being used to clean the 
surface of the aluminium. The poles supporting these over-. 
head conductors were placed: 100ft. apart, the sag allowed 
in each span being calculated on a factor of safety of 
3 at 20deg. below freezing. This will give a sag of some 
15in. at a temperature of 120deg. The actual weight of 
the stranded conductors was only about half of what would 
have been required had copper been used, which was an 
important factor when erecting the line. Our contemporary 
concludes that this line is a success, and that aluminium is 
able to stand the severe strains due to a cold winter. 


Aecumulator Regulation.—The value of accumu- 
lators in electric lighting undertakings has been recognised 
from the earliest stages of central-station work, while their 
chief disadvantage lies in the cost of upkeep. Under the 
present system of making manufacturers responsible for 
the maintenance of accumulators when the order is given 
for the same, the cost of upkeep to the users is 
now reduced to about 5 per cent. on the actual 
outlay. The annual charge of 5 per cent. is well within 
the depreciation which should be written off each year 
from the capital cost of running machinery required to 
produce electrieal energy. Amongst the greatest changes 
which have been made in the working of accumulators of 
late years is the introduction of a booster for charging, and 
the use of connections by which the whole battery of 
accumulators is treated as a single unit. In the older 
system of connections without charge and discharge regu- 
lators the end cells were systematically overcharged, while 
the amount of overcharge varied with the position of the 
cell at the end of the battery. In order to provide against 
this some engineers inserted accumulators of larger capacity 
at the end of the battery, so that the excessive charging 
might not disintegrate the plates. The more modern 
arrangement, however, of using a booster for charging so 
that the outgoing load can be supplied by the charging 
dynamo at normal voltage, does away with the above- 
mentioned fault. The best practice of all is to use the 
booster again when discharging so that no provision for 
‘varying the number of cells in circuit need be made. 
In stations supplying on the three-wire direct current 
accumulators are used at light loads to balance the 
system, and it is thus necessary to have two boosters 
so that either battery may be charged indepen- 
dently, We notice that Mr. A. S. Hubbard, of New 
York, who is connected with the Gould Storage Battery 
Company, has patented an arrangement which enables one 
booster only to be used. With his system of connections 
the positive and negative ends of the two batteries are con- 
nected to the positive and negative omnibus bars respec- 
tively, and the regulating cells are connected to the earthed 
middle wire. He then uses charge and discharge regulators 
at this earthed end of the battery, and provides for a single 
‘booster between the levers of the charging-switch handles.. 
The levers of the discharging-switch handles are connected 
to the earthed middle wire. The levers can then be regu- 
[lated ao that one battery of accumulators is charged more 
| tha another, but the system involves all tho disadvantages 
of charge and discharge regulators. Thus a large number 


: of cells have to be connected up to the discharge switch in 


order that the voltage on the lamps may keep at its proper 
valne when charging, and it follows that if a considerable 
current is taken cut at the time the end cells are over- 
charged, and will give trouble. 
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THE ELECTRICITY WORKS OF THE COUNTY OF 
LONDON AND BRUSH PROVINCIAL ELECTRIC 
' LIGHTING COMPANY. 


— 


The above company was formed in 1890, and obtained 
provisional orders in 1892 for the united parishes of St. 
James and St. John, Clerkenwell, and for St. Luke, 
Middlesex, on the north side of the Thames; and on the 
south side, orders for the district of the Wandsworth District 
Board of Works and for the parish of St. George-the- Martyr, 
Southwark. Further orders were subsequently obtained by 
the company, whose present areas of supply are shown on 
the accompanying map. The work of laying mains in both 
the Holborn and St. Giles’s districts was commenced in the 
early part of 1899, by which time the mains in the eastern 
portion of Holborn, for which the order had been granted in 
1897, as above stated, were laid. By 1898 orders had been 
obtained by the company for 11 of the 45 London districts, 
and up to date the supply of electric current for lighting and 
Power purposes has been inaugurated in seven of these 


generating station. The plans were approved by the County 
Council and local authorities in 1895, and building work was 
commenced, but owing to strikes of builders’ workmen it was 
not until the beginning of 1897 that the building work was 
completed, nor until September of the same year that a 
supply was available from the company’s own plant, although 
current had been given to consumers from the company's 
mains by arrangements with a neighbouring company for 
nearly two years prior to that date. The site of the station 
extends 303ft. 6in. along the canal basin of the Regent Canal 
Company, 165ft. along Graham-street parallel to the canal, 
140ft. from the canal to Graham-street at the northern end, 
and being cut diagonally by City-road at the south end, the 
length along City-road to Graham-street is 198ft. 9in. The 
wharf level rapidly sloped down from Graham-street to the 
canal, and the subsoil was found to be of made earth in 
the greater part, with, however, a large quantity of gravel 
and sand overlying the blue clay, which was reached at about 
a depth of 30ft. This sand was found to be of sufficiently 
good quality to be used in mixing with cement for builders’ 
work, and thus lessened to a considerable extent the cost of 
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Fig. 1.-Map of the Districts in Greater London, showing by shading those in which the County of London and Brush Provincial Electric Supply 
Company have Electric Lighting Powers. l 


districts, These districts are shaded in the map (Fig. 1), 
while those which are shaded and cross-hatched are those in 
which supply is not yet available. 

The plans of Mr. A. J. Lawson, who from the commence- 
ment of operations and until quite recently was the engineer 
and manager of the company, provided for the supply of all the 
districts on the north side of the river from one station at City- 
road, and for all districts to the south of the Thames from the 
station at Wandsworth, until such time as the company 
might be required, under an award by the Board of Trade, 
to provide for a separate station in the parish of Camberwell, 
when it was intended that both the Wandsworth and 
Camberwell stations should be interconnected and run in 


parallel during the winter at times of maximum load, but 


that each station should be shut down during part of the 
summer in order to undergo a complete overhaul before the 
recommencement of supply in the autumn. 


City-road Station. 


In the latter part of 1894 tlie premises formerly used as a 
coal wharf by Messrs. Rickett, Smith, and Co, and known. 
as Oak Wharf, City-road, were secured as q site for a 


construction. It was decided to construct the buildings 
within what is practically a watertight tank, formed by thick 
concrete foundations overlying the whole area of the land, 
and with water and moisture-proof walls towards the canal, 
along which a cofferdam had to be placed by the builders. 
The buildings, which were designed by the company’s 
architect, Mr. C. Stanley Peach, F. R. I. B. A., in consultation 
with the company's engineer, are constructed throughout of 
best selected stock bricks and Portland cement, and the 
general design is shown in the photographic views herewith. 
The large size of the buildings prevents us showing the 
architectural details in the elevations. The chimney is a 
massive structure 200ft. in height, with an internal diameter 
at the top between the parallel sides of 12ft. The boiler- 
room is a two - floored building with mezzanine floor for a 
short distance at one end. The interior of the engine - room 
is lined with glazed bricks and tiled over with adamant tiles, 
thus securing one of the greatest desiderata in engine-rooms 


of generating stations—cleanliness. The switchroom, off 


the engine-room, is also similarly lined with glazed bricks 
and with tiled floor. All floors throughout the building are 
of concrete on iron joists, the only woodwork being that 
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used for doors and doorposts, wood block floors laid over the 
concrete, and the boarding for carrying the slates over the 
engine-room roof. The staircases leading to the upper floors 
of the building are of stone, and those from the landing 
platforms to the engine-room floor and to basement are of 
Iron, as are also the window frames and sashes. Messrs. 
Mowlem and Co., of Westminster, were the building con- 
tractors, 


coal from the lower reaches of the river. Fig, 3 is a view of 
the boiler-room. 

On the pump-room floor, which is just on a level with the 
roadway leading off the abutments of the City-road bridge, 
there are placed two Weir steam feed pumps, capable of sup- 
plying 4,000 gallons each per hour against a pressure of 
1601b., as well as two feed pumps driven by electric motors 
off the continuous-current mains, each also capable of supply- 
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Fie, 2.—Detail of the Main Flue and Hoonomiser Arrangements at the St. Luke's Station, 


Steam Generating Plant.—The boiler-room fronts on to 
the canal. The space at one end contains a double set of 
economisers and gearing of E. Green and Co.’s make 
(Fig. 2), above which there is a short length of flooring 
upon which the feed pumps are placed. There are now 
installed two batteries of six boilers each, of Babcock and 
Wilcox make, while there is still room for a third battery of 
five boilers.. These are fired automatically by Vicars’s 
stokers, the hoppers of which are supplied with coal through 


Fio. 3.— View of the R ecu tue Coal Shoots aud Mechanicai 
ers. 


vertical tubes from the coal store above. ‘hese stokers have 
hitherto been driven by two Chandler enclosed engines, but in 
order to avoid the loss by condensation in long lengths of 
steam-pipe, it was decided to replace at least one of these 
engines by a small motor, to be supplied off the continuous- 
current mains. The stoking floor is some 2ft. above the level 
of water in the canal basin, and the ash and clinker is wheeled 
out into steel barges belonging to the company, which are 
alternately used for carting away the ashes and bringing up 


ing 4,000 gallons or more per hour against the same pressure, 
the one nearest the steam feed pumps being a Hayward Tyler 
three- throw pump, driven by a motor of the Electric Con- 
struction Company's make, the other, a pump of similar 
construction, driven by a Mordey motor of the Brush Com- 
pany’s manufacture. On the same floor there is a large hot- 
water tank, into which the condensed steam from the engines 
is returned and where it is freed as much as possible from any 
cylinder oil which may come along with it, while underneath 
in the feeder ring mains are two oil filters of Messrs. Railton 
and Campbell’s manufacture, similar to those generally used 
on ocean steamers. Off this pump-room floor short ladders 
lead to the platforms, from which the screw-down steam- 
valves from the boilers are manipulated. In addition to 
these screw-down valves, non-return valves are also inserted 
in each boiler’s steam and feed pipes. The water-feed valves 
of each boiler are manipulated by handles on the boiler-room 
floor attached to long stems provided with universal joints. 


Coal-Handling Appliances.—The coal store is built over 
the boiler-room, and extends the entire length. To render 
this portion of the building fireproof, the flooring is 
composed of brick arches between iron girders passing from 
one wall of the boiler-room to the other, sheeted over with 
steel plates. The roof is composed of corrugated iron on 
steel principals and purlins. Ventilation from the boiler- 
room below is carried out at the back of the coal bunkers by 
means of a box composed of steel plates, suitably supported 
from the wall, which carries the heated air from over the 
boilers and under the coal-store floor out to the roof. Ample 
ventilation is also provided for the coal bunkers by means of 
perforated iron pipes, These bunkers. are divided. longi- 
tudinally by a passage-way along which rails are laid, upon 
which rails an automatic recording weighing machine of 
Messrs. W. T. Avery’s make runs, This machine, which wag 
specially designed by Mr. Lawson, is sọ constructed that all 
coal, even the smallest, must be discharged on each opening 
of the door, and it automatically records the number 
of times which the door has been opened. This record has 
then to correspond with the number of printed tickets of 
weight handed in by the trimmer at the end of each eight 
hours’ shift. Into the bunkers on each side (which are 
divided transversely by steel plate bulkheads) the coal is 
conveyed by a Bennis automatic conveyor fed from a hopper 
under the weighing machine, which receives all the coal 
coming in. A powerful hydraulic crane is stationed on the 
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platform abutting on the end of the coal store at the edge 


of the wharf, and is fitted with Hone’s patent grab. This 
grab lifts the coal from the barges and deposits it in a 
hopper, which takes the impact of the fuel before it reaches 
the weighing mechanism, which is self-registering, and 
integrates the weight of each grab load. The conveyor is 
a steel chain running in a cast-iron trough, and travels up 
an incline from the weighing machine to the two similar 
conveyors running longitudinally along the coal store at a 
height of 12ft. from the floor. This apparatus is capable of 
dealing with 35 to 40 tons of coal per hour, and the whole 
of the labour required to work it consists of two labourers in 
the barge below to trim the coal into a heap for the grab as 
the barge is nearly emptied ; one man to work the crane, and 
part of the ordinary trimmer’s time in opening or closing 
the shoot doors of the conveyor as the bunkers are filled. 
Including steam, water, and labour, but not including 
interest or depreciation on the cost of the appliances used, 
the cost of handling is approximately ld. per ton from the 
barge into the bunkers. It will be noticed, however, that 
the coal has to be fed by hand from the bunkers into the 
small weighing machinery on its way to the boilers, the cost 
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end. To the left of these pumps and olose by one of the 
landing-stages are three steam: driven exciters—two of 
the Electric Construction Company's make and one of 
the Brush Company's manufacture. Further along on 
the same side there are six 200-kw. two-phase 
50 “~~ generators, built by the Electric Construction 
Company, of Wolverhampton, and driven by Brush engines, 
and space for a motor-generator, bi-phase to single-phase. 
On the other side there are five single-phase alternators, of 
the Brush Company’s make and of Mordey’s well-known 
design, of 180 kw. each, These were originally supplied as 
150-kw. machines, but it was found that, owing to improve- 
ments in design, they could be safely loaded to 90 amperes 
at 2,000 volts. The whole of the engines for the circulating 
pumps, exciters, and main generators were made and supplied 
by the Brush Electrical Engineering Company, and are of the 
cross compound marine type, with Raworth’s patent flywheel 


governor, fitted with attachments for speeding up or down 


the engines when running, so as to ensure easy synchronising 
and an even distribution of load between the various sets 
when run in parallel. The Brush Company’s machines are 
run in parallel with themselves, and the Electric Construction 


Fic. 4.—View of the St. Luke's Station, showing the Exciters in the foreground and the Two-Phase Plant beyond. 


of which could have been saved by making the bunkers self- 
trimming into the coal shoots to the boilers. Records of 
the coal used could then be obtained by measuring gear on 
the individual shoots, and the coal burnt per boiler would 
then be obtainable, as is not the case at present. The coal 
store is capable of containing about 1,000 tons. 

Feed water is taken from two large water storage tanks. A 
feed-water purifier of Doulton’s make is used to treat the New 
River Company’s supply for the make up of feed only, as 
the condensed water is used over again. 

Engine-Room Plant.—The engine-room is situated behind 
the boiler-room and is 60ft. in width, with an average length 
of 180ft. It is provided with a row of pillars along the 
centre supporting the roof and the girders carrying the two 
20-ton cranes. Owing to the peculiar shape of the land by 
the diagonal cutting off of the southern end, it was found 
impossible to utilise the whole space for generating sets, and 
it was decided to put two landing-stages on the road level, 
the floor of the engine-room itself being at the same level as 
the floor of the stoke-room. On the right-hand side on 
entering there are two centrifugal pumps driven by steam- 
engines and one motor-driven centrifugal pump for supplying 
circulating water, which is drawn from the canal at the 
southern end of the building and -discharged at the northern 


Company’s being of different periodicity are also run by 
themselves; but to ensure economy in working until all 
machines are converted to two-phase machines of 50 — 
periodicity instead of 100 ~~~ as at present, Mr. Lawson 
arranged to place a motor-generator in the space between the 
Electric Construction Company’s main generators and the 
exciters, the function of which is to generate either as a 
single-phase 2,000-2,200 volt 100 —— machine, or as a two- 
phase 2,000-2,200 volt 50 —— machine, according as a 
bi-phase or single-phase steam generator may be at work at 
time of light load, thus providing for the running of one 
engine instead of two, while giving a single-phase supply to 
the older parts of the district and a two-phase supply to the 
later connected districts in which mains have been laid. 

At the far end of the engine-room are two cross compound 
engines of Messrs. E. P. Allis and Co.’s make, direct coupled 
to 550-kw. generators of the General Electric Company of 
America’s manufacture, supplied by the British Thouison- 
Houston Company. The circulating water for the condensers 
of engine is provided by the same pumps which supply the 
other engines, but the Wheeler condensers are separate from 
the engines and are fixed in the basement, the air-pumps being 
three-throw electrically-driven pumps of Blake, Krowles, 
and Co.’s make, The condensed water is raised into the 
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pipes supplying the feed tanks at the south end of the 
boiler-room building by means of small three-throw pumps, 
also driven by motors. On the switchroom. side of the 
building there are also two alternating single-phase motor- 
generators, coupled to two 75-kw.- 550-volt direct-current 
machines, which have hitherto supplied the direct current 
for motors throughout the Clerkenwell and St. Luke's 
districts. There is also a bi-phase 50 — motor-generator 
direct coupled to a direct-current machine of similar voltage 
and output. Figs. 4 and 5 show two views of the engine- 
room. ö N i 

The steam-pipes form a ring in the boiler-room and a ring 
on each side of the central pillars in the engine-room, and 
are cross-fed by pipes underneath the floor, so as to have a 
clear way for any machinery carried by the cranes. All these 
pipes are fitted with section valves in the main rings, so as 
to have as small a length of steam-pipe alive at one time as 
possible, and the valves for the engines are placed close up to 
the main steam-pipe, so that in shutting down the engine the 
length of pipe between the main pipe and the engine is 
also shut off and condensation lessened. The steam-valves 
throughout are parallel slide ones of Messrs. Hopkinson’s 


pipes are joined together, and these are- provided with suit- 
able valves to shut off one length of pipe from the other. 
The tanks are also provided with sluices to shut off the water 
from the canal so that the tanks may be periodically cleaned 
out. The discharge of the circulating water from condensers 
is carried through to the northern end of the building, a 
considerable distance thus separating the intake from the 
outfall. The general arrangement of the plant in the station 
and of the buildings can be seen in Figs. 6 and 7. We 
regret that, owing to the large size of the plan, we have had 
to reproduce it in two halves.. | | 

Switching Gear.—Within the engine-room is erected the 
switching gear, made by E. F. Moy and Co, for dealing with 
the exciting current from the main exciters and from the 
exciting battery, which was installed in order to ensure 
absolute evenness of pressure. These panels deal with the 
currents from the three main exciters, with the connections 
of two small self-exciters attached to two Brush machines, 
and with the main current to and from the exciting battery. 
At the other end of the building there are two switchboards 
for direct-current generators of the General Electric Company 
of America’s standard make, with panels for two more sets, 


Fie. 5.—View of the St. Luke's Station taken from Arrival Platforms, showing the Brush Single-Phase Alternators. 


make. The exhaust pipes are fitted with automatic valves, 
so that engines may either exhaust to atmosphere or through 
the condensers, The latter are fitted in the back standards 
of the engines driving the alternators, each engine being 
provided with its own air-pump, driven by means of a lever 
off the low-pressure cross-head. Although the speed of these 
engines is 215 revolutions, a satisfactory vacuum is obtained. 
The condensed steam is returned by means of a small drum 
pump, worked by a chain and sprocket wheels on pump and 
main shaft, it having been found that the force pumps, 
which were also driven along with the air-pumps, ran at too 
high a speed to deal with the whole of the condensed water. 
The engines when exhausting to atmosphere are connected 
with a main exhaust pipe, which runs along underneath the 
floor on either side of the building and thence to the stoke- 
room floor, where it is joined into one main pipe, which 
continues to the top of the chimney, a height of some 200ft. 
from the ground level. ä 
The condensing water from the canal is brought into two 
large tanks under the roadway between the chimney and 
City-road. A grating is provided in an aperture of the wall 
leading from the canal so as to strain the water before it 
enters the tanks, and each. tank. is connected with a main 
pipo leading. round to the centrifugal : pumpa, where both 


These latter switchboards are connected by cables to the 
distributing power switchboard, to which are also connected 
three switch panels, made by the Electric Construction Com- 
pany, of Wolverhampton, to control the motor-generators, 
which may be operated either as direct- current machines, 
taking direct current and supplying alternating current to 
the mains, or vice versd. Between these machine switch 
panels and the circuit panels there is a main measuring 
board, upon which are mounted ammeters and two Thomson 
integrating wattmeters for light and heavy load, a recording 
ammeter, and recording voltmeter. Beyond this latter 
board are 10 circuit panels of Ferranti’s make, originally 
intended for alternating-current circuits, but now adapted 
for control of the power mains. 

At the left of the switchroom are the main alternator 
switchboards, both consisting of 12 switch panels, and 
between them the main measuring board, upon which are 
mounted two sets of meters, one for light and one for heavy 
current. At present the board on the left is a single-phase 
board, while that to the right is a bi-phase board. On the 
right-hand side of the dividing board there are at present 
placed two instruments for recording the output. of each 
phase of the bi-phase plant, while on the other side are the 
two sets of instruments for measuring and recording the 
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output of the heavy and light load of the single-phase plant ; 
-but so soon as all the plant has been changed over to 
bi-phase, both sides can be altered so that they measure and 
record the outputs of A and B at light and heavy 
loads respectively. To the left of the main switchboards 
there are two switchboards of 12 panels each for the single- 
phase distributing mains, supplying respectively Clerkenwell 
and St. Luke's, and further on, right in the corner of the 
room, a six-panel board, now used for connecting up the 
single-phase motor-generators to the circuit, which latter is 
intended for use in connecting up the bi-phase motor- 
generators when the complete change over to bi-phase 


board, and auxiliary regulation is provided by the switch 
pillars shown to right and left of the table and in the rear of 
the switch attendant’s table. The whole of these switch- 
boards, with the exception of those specifically mentioned, 
have been supplied by Messers. S. Z. de Ferranti and Co. 
Fig. 8 shows the general appearance of the switchroom. 

In the basement underneath the roadway, between the 
main building and the offices at City-road, and underneath 
those offices, is a workshop provided with some of the latest 
repairing tools, such as lathes, drills, shapers, ete., driven by 
an electric motor, which are a great advantage to the staff 
of the station. 
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Fic. 6 —Hslf Plan of the St. Luke's Station, showing General Arrar.yowents. 


working is made. On the right of the alternator switch- 
board there are at present 12 panels for the bi-phase mains, 
which supply current to the districts of Western Holborn and 
St. Giles. There is also room for two other sets of panels of 
12 each, one of which was intended for the mains for supply 
of the East-end districts, and the other for any further 
increase of the power mains or for further alternator switch 
panels if required. 

Underneath each of the alternator panels are the handles 
regulating the resistance in series with the field windings of 
the main machines, in connection with which there is also an 
ammeter in each circuit. The regulation of the general 
voltage of the station is controlled by resistances placed on 


the regulating table in the front of the main measuring 


Accumulators.— In a room above the landing platforms at 
the southern end of the building there is a battery of 302 
Tudor accumulators (Fig. 9), having a capacity of 595 kilowatt- 
hours, which is run in parallel with the motor- generators or 
with the railway generators during the day or by itself at 
night for the supply of eurrent to motors which may be then 
running in printing establishments, ete. On the same floor 
there is also a booster, or motor. generator, to raise the voltage 
sufficiently for charging, as well as a small milker for any cells 
which may fall “out of condition.” Both these machines 
were supplied by the Electric Construction Company, of 
Wolverhampton. The switehboard, on which are double sets 
of terminals for charging and discharging, is also provided 
with an automatic motor-driven arrangement for throwing in 
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-or on. cells, according as the voltage on the main lines falls or 
rises below the normal. This switchboard, designed by 
Signor Enrico, was supplied by Prof. Mengarini, of Rome, 
who also uses similar switchboards in connection with the 
Rome-Tivoli installation and distribution of current to the 
Roman Tramways Company, and is part of Prof. Mengarini’s 
system of control of current for both lighting and power 
supply patented in this country and on the Continent. It 
is a moet substantial piece of apparatus, and is an invaluable 
aid to a switchboard attendant. The design of the gear 
(Fig. 10) is apparent from the illustration. The longitudinal 
shafts on the face of the apparatus are made to move to and 
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was determined later to use two-phass alternating currents 
with a frequency of 50 complete cycles per second, and these 
mains have been laid throughout Western Holborn and 
St. Giles. From them both electric light and power are taken, 
and the variation in voltage is said to be leas than 24 per 
= if one phase is fully loaded while the other has no 


Besides these three distinct systems of supply, in view of 
the fact that accumulators are used to supply the night load 
on the direct-current mains, this may almost be looked upon 
as a fourth system. We understand from Mr. Lawson that 
while engineer to the company he was proposing to extend 
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Fie. 7.—Oompleting Half ef the Pian of the St. Lake's Station. 


fro by the electric motor, and the pawls engage and move 
the connecting brushes to compensate for variations in voltage. 

Systems of Distribution. From no electric lighting station 
in the United Kingdom is the electrical energy sent out on 
so many systems as at St. Luke's station. Thus the original 
contracts for plant made with the Brush Company and 
the Electric Construction Company in 1894 were for high- 
frequency alternate-current plant giving 100 complete cycles 
per second. In order, however, to comply with the terms of 
the Clerkenwell order, a continuous-current system of power 
distribution had to be established in that district. This the 
company arranged to give at 530 volts, and the St. Luke's 
district is also equipped in the same way with direct-current 
mains. ‘In extending the undertaking in other directions it 


the two-phase system of distribution over the whole area. 
In carrying out the work in these districts considerable 
interference was met with on the part of the London County 
Council, who refused to sanction the construction of trans- 
former boxes under the streets. As the local authorities of 
St. Luke’s and Clerkenwell gave their consent the matter was, 
however, taken before the Board of Trade, and, as will be 
remembered, the consent of the County Council was dispensed 
with. The Board of Trade decided that the construction of 
the boxes was to be such as to preclude the possibility of gas 
entering the boxes, or if it did enter, the construction was to 
be such that by no possibility could it remain there and cause 
an explosive mixture, which might be ignited by spark from 


the blowing of a fuse or other accidental interruption of 
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circuit within the boxes«,. A specially ventilated form of | in width by bft. Gin. in length and 7ft. in depth, have 
box was thus rendered necessary, and such a box, designed | now been made to take up a much less width under 
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Fre. 9.—View ot the Accumylator-Room with Tudor Cells. 
by the late chief engineer of the company, was . the footpath, though occupying a somewhat greater length. 


by the Board of Trade. The transformer boxes them- 


pelves, which at one time ‘occupied a space Sft Gin 75 kw. ech. In the vost eee pores was limited to 


75 kw. each.. In the system of distribution certain of these 
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boxes are called master boxes,” to which the feeders from the | then the outer and inner of the high-tension circuit. Subse- 
station are laid. Between these master boxes and some others, quent improvements tending to simplification of the 
or between some of the other boxes on each circuit, an extra | general arrangement have been introduced by Mr. 
cable is laid, so that a complete ring system practically pre- Laren, Mr. Gosling, and Mr. Dallas, and are embodied 
vails throughout the whole of the districts, thus enabling any | in a patent covering a modified form of transformer box 


Fid. 10.—The Mengarini Voltage Regulator used with the Accumulators. n 


one box to be made absolutely “dead” for purposes of | and its equipment. The whole of the mains throughout 
removing transformers or for necessary work within the box. | the district are laid on the draw-in system with cast-iron 
For high and low tension connections in these boxes special | pipes. When the work was first undertaken, a sufficient 
switching gear, designed by Mr. Lawson and Mr. C. E. | number of pipes was laid in all the routes to provide. 
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Fic, 11,—Sectional Elevation of the Electricity Works of the County of London and Brush Provincial Electric Supply Company in City-road, 


Hodgkin, of the Brush Company, has been provided. By for duplicate high-tension mains and for feeders from 
the arrangement of these switches it is impossible to open | transformer boxes to various points along the routes of the 
the low-tension circuit without having first opened the high- | low-tension mains, if required, without having to incur 
tension one, also the inner on both circuits is opened before | further expense in breaking up and reinstating streets 
the outer, and in closing the circuits the outer conductor of | and pavements. A separate pipe of similar size was also . 
the low circuit and then the inner has first to be closed, and provided for mains for public lighting, which it was originally 
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INSTITUTION OF ELECTRIAL ENGINEERS AT 
GLASGOW. 


The first ordinary meeting of the Glasgow Section was 
held last Friday, Prof. Magnus Maclean, M.A., D.Se., in 
the chair, when a paper on “ The Problem of Arc Lighting 
from 250-Volt Supply” was read by Mr. W. B. Sayers, 
M. LE. E. The lecturer began by pointing out the unsuit- 
ability of 250-volt supply for arc lighting except where the 
lamps were five or multiples of number. The con- 
sumer who required a number of lamps was almost 
forced to adopt enclosed ares with their relatively poor 
light for a given expenditure of energy. Some experi- 
mente had been carried out by the lecturer and Mr. Wm. 
Lackie (assistant chief, Glasgow Corporation electricity 
department) to determine the relative light-giving qualities 
of the various sources of illumination used in electric 
lighting, and a table was shown giving a summary of the 
resulta. This we reproduce below, as it may prove usefal 
to our readers. enclosed arcs had inner and 
outer globes of opal glass, % AN Ope ee 

@ t 


proposed by the engineer should be carried out by means of 
alternating arc lamps and pillar transformers, as had been 
done at Dover under his plans; but subsequently, on the 
completion of the continuous-eurrent system for power supply 
to the district, he arranged for the supply of such lamps in 
groups of 10 each from the continuous-current mains, such 
groups to be switched on or off at feeding points as might be 
found convenient. As regards the cables used for the alter- 
nating high-tension supply on the north of the Thames, 
the paper-insulated, lead-covered, concentric, two-conductor 
cables of the British Insulated Wire Company’s make are 
employed, while for power supply rubber-insulated, two- 
conductor, concentric cables of the Silvertown Company’s 
make have been used throughout. For the low-tension 
distribution, which is at 100 volts, Callender jute and bitumen 
insulated, two-conductor, lead-covered cables are used. On 
the latter cables two-way house service boxes are provided at 
the rate of one to every four houses, the outer wire in each 
having a connecting link or fuse in the street service box, so 
that in case of necessity any house may be disconnected from 
the supply mains without entering the premises. In the case 
of supply for motive power, the service cable is vulcanised on 
to the rubber-insulated main, and this service cable is 
carried into a special service box within the consumer's 
premises. From this box two separate mains are carried to 
the motors through the usual starting and circuit-breaking 
appliances. 

Some idea of the amount of street work may be gathered 
from the fact that the length of trenching in the northern 


districts to date is about 35 miles, the length of pipes laid is | Number of Imp 16 | 31 
100 miles, the high-tension and power mains about 33 miles, | Resistance in series ... Fi ee 
the low-tension cables about 40 miles, whilst the number of co idee SR 500 aa 305 


transformer boxes is 50. These districts, owing to their 
being chiefly of a business nature, have very much greater 
variation of load between summer and winter than the 
southern districts, which are chiefly residential. 

Load on the Station.—During the year the maximum load 
on the station at any one time was 1,290 kw. The machinery 
of this station is easily able to negotiate twice this load, 
and, in fact, during this winter the company has been of 
considerable assistance to one of the neighbouring electrical 
undertakings. | 

Having now reviewed the works, we have to record our 
impression that everything which has been done has been 
well done. Great engineering skill is shown in every detail 
of the station arrangements, and the distribution system has 
evidently been well thought out. We see no evidence that 
any expense has been spared to make the undertaking 
an engineering success, The great fault in the station 
from an economical point of view is the large number of 
systems used, involving transformers and motor-generators 
as connecting links between them. In this respect we are 
quite sure that Mr. Lawson would agree with us, and that 
had he to re-design the works now only a single system 
would be employed, and that would probably be a 
polyphase one, supplying both light and power. Another 
point which one noticed when visiting the station was 
the small size of the units, While the St. Luke’s 
station is now generating about 14 million units 
per annum, we see no reason why this should be even 
one-fifth of the load which could be obtained in the areas 
connected to the station. It then becomes evident that the 
present size of the generating unit is inconveniently small. 
We are given to understand that the present size of the unit 
of generating plant is accounted for by the fact that the 
original idea—before the appointment of an engineer to the 
company—was to have two stations, one for each district, 
and the contracts for plant entered into in the spring of 1894 
were based upon this supposition, Wiser counsels subse- 
quently determined the building of one large station instead 
of two smaller ones, but by this time the construction of the 
machinery was in hand. The switchboard arrangements are 
very complete, and enable a very constant voltage to be 
maintained. 


Dealing with the best method of supplying a small 
number of arc lamps economically from 250-volt ate. 
Mr. Sayers described what he termed a “ganger switeh- 
board method, which has been employed by Mr. Langdon 
for lighting some railway station waiting-rooms; this, 
however, only partly solved the problem, as at least five 
lamps must be used on any particular circuit. A small 
transformer, transforming from 250 volts to 50, waa, in the 
lecturer’s opinion, by far the better plan, and considering 
that alternating-current supply companies had to A 
their meters on the low-tension side, he thought that 
the continuous-current supply should do the same, thus 
eliminating the transformer losses from the consumer’s 
bill. This was all the more desirable, as the 250-volt 
supply was introduced solely for the benefit of the supply 
authorities. 

Some diagrams relating to the efficiency of various 
methods of arc lighting were shown, after which Mr. Sayers 
was awarded a hearty vote of thanks for his paper. 


CARDIFF AND ELECTRIC TRAMWAY TRACTION. 


We have received the report of the committee appointed 
by the Cardiff Corporation to investigate the subject of 
electric tramway traction and ite suitability for Cardiff 
The committee consisted of Councillors T. Andrews and 
J. Wesley Courtis and Mr. W. Harpur, the borough engi- 
neer. The report informs us that on March 24 last the 
Tramway Committee resolved that the sub-committee 
should visit various towns and report on the generation of 
power for tramway traction from a central station and from 
district stations, and in accordance with this resolution the 
following towns were visited. Firat of these came Dover, 
at which the tramways are run on the overhead system, 
and have a gauge of 3ft. 6in. and mileage of 33. Plymouth 
is next reported on, the tramway being under construction 
at the time it was visited. Here, in, the overhead 
trolley is the system adopted. At Shofiield, also, the 
tramway was under construction at the date of the sub- 
committee's visit. Leeds is next described, an illustration 


S —— 

Cable te the Cape. — As we go to press we learn that the third 
cable connecting us to the Cape has just been completed, and that 
the first message has been received through it. The cable goes 
vid Ascension, and will be a great assistance during the present 
way, . 
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being given of the generating station Halifax was also 
visited, aad after thi ord and Liverpool. The 
Hull tramways are next considered, after which come 
Glasgow and Huddersfield. With respect to the 
Huddersfield trams, the sub-committee reproduce extracts 
of the report by Mr. K. F. Campbell, the Hudders- 
field borough engineer, as they bear very ly on 
the case o iff. In this it is recommended that 
the tramway power-house should be kept distinct from 
the lighting, and that span wires be used instead of side 
poles. The sub-committee of Cardiff, in their eral 
observations, state that they have inspected four different 


methods of power generation for electric traction. The 


first of these was, as at Bradford, where nergy for light and 
power is generated by the same plant. 0 


entirely distinct plant. The third method was that of dis- 
trict generating stations for both light and 
Liverpool, and the fourth method was that in which an 
entirely distinot generating station was used. The com- 


mittee state that it is not easy to come to a conclusion at 


to the best method of generating to adopt, but think thas 
if a large and suitable site could be obtained near the 
centre of the town, it would probably be best to erect 
on it one large generating station for all the intended 
tramways, but as it did not appear probable that 
this site could be secured, it would be better to 
use a s similar to tbat in Liverpool, with 
district stations. The committee would decide as 
to whether electric light as well as power should be 
generated in these stations after visiting Hall, Liver- 
pool, and Glasgow, which the sub-committee suggested 
they should do at an early date. In the addenda to the 
report it is stated that the borough engineer called atten- 
tion to an important matter in the deciding of the of 
tramcar to be used. This was the insufficient height of 
several railway bridges in Cardiff. The minimum allowance 
for a bridge under which electric overhead double-deck cars 
could run was 15ft. 6in. The headway under some of 
these bridges is much less than this, some being so low as 
13ft. Sin., while several are only about 14ft. This, it is 
stated, will necessitate the use of single-deck cars only on 
most of the routes. Councillors Andrews and Courtis are, 
however, still of opinion that double-deck cars are much 
preferable to single-deck cars, and suggest that, if possible, 
the roadways should be lowered to meet the necessities of 
the case. It having been im upon them that it was 
hopeless to wish for quick delivery of engines and other 
t for the tramways, the above two gentlemen urge the 
rporation to forthwith prepare plans and place orders, so 
that the plant may be obtained as soon as ible. The 
cost per unit of the energy required is stated to be, at 


Glasgow Ad., at Liverpool 2d., at Bradford 1d., and at 
Halifax ki 104 


In addition to the above report we have alse the raport 
of the borough engineer on the addenda above mentioned. 
He states that there are only two points in the addenda to 
which he would call attention. e first of these is the 
recommendation that the roadways under the bridges 
should be lowered to admit double-deck tramcars, and 
the second that plans be prepared and plant ordered 
forthwith. He has, he says, seen all along that there 
would be considerable difficulties with the bri from the 
Council having adopted overhead electric traction. In the 
newly authorised tramways, however, only one difficulty 
would arise owing to a low bridge. With respect to the 
Bute-street bridge, he states that owing to the road to the 
north and south of the bridge passing over a canal it would 
not be possible to lower the road level. It would also be 
very difficult to alter the sewer draining the bridgo pit. 
The bridge, having a headway of only 13ft. 5in., could not 
very well have the road lowered under it owing to the 
very steep gradient which would result. The engineer 

inte out also that daring the past 15 years the Corporation 

been fighting the railway companies for the purpose of 
obtaining, amongst other things, that the gradiente of 
new bridges shall not be more then 1 in 30, and 
states that if the tion altered these iente 
it would be difficult to obtain better gradients in future 
from the railway companies, Finally, the engineer, in 


second was- 
where the energy is generated in the same station, but by 


wer, as at. 


summing-up the question of lowering the roads under the 

bridges, except in one case, says emphatically, “don’t.” He 

inte out, however, that instead of the ordinary double- 

deck cars, it would be quite possible to have double-deck 
er cara. 

As to the second point, he did not see how plans could 
be prepared and plant ordered forthwith. Very important 
matters must be settled before this could be done. The 
first thing to be decided is whether the Tramway Committee 
would take energy from the Electric Lighting Committee, 
or would erect its own plant. In the first case, it would 
be for the Lighting Committee te decide upon a site, in 
which case the present electrical engineer would probably 
advise as to the equipment of the line, and in the second 
case it would be 5 at once to decide who should 
advise upon the plant and electrical equipment of the lines. 
Finally, be states that the total length of line now autho- 
rised will be 16°64 miles, while with those asked in the Bill 
now before Parliament the total length would be 30-37 miles. 

The construction and conversion of the tramways would 
take a long time, and the work should be proceeded with 
cautiously and upon well-thought-out lines. 

At a meeting of the Town Council on Monday last, the 
Tramways Committee recommended that sanction be given 
the committee to visit Liverpool, Glasgow, Hull, and - 
ford, and advise the Corporation as to the best syatem of 
generating power for tramway traction, and after the Cor- 
poration decided thereon, that an electrical traction 
engineer be appointed to carry out the adopted system, at 
a commencing salary of £500. An amendment was, how- 
ever, proposed and carried that an electrical traction engi- 
neer be first appointed, and that the committee should then 
advise the Corporation as to the system to be adopted. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a peastical character relating to central-station work, 
tramway work, or construstion work; and fer each mit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
ques has appeared. We would oall the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be iat) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on ene side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

247. In a four-pole dynamo armatare (slotted drum type) made 
for 2,000 amperes at 60 volts, with four sete of brushes, 
the lugs connecting commutator bars to armature i 
are made of iron strip (about 095 square inch 
area). What are the probable reasons for using iron as 
lugs, and of so small a sectional area D. T. 

248. In wiring over small areas, such as workshops and 
faeteries, for electric light and power, what ecomomy is 
to be expected by the use of a three-wire system of distri- 
bution over a two-wire system? Consider a c case of a 
workshop 150ft. by 30ft. wide with volts on the 
two-wire aystem, 400 volts between the outers of the 
three-wire system.— W. S. 


ANSWERS. 


would it y large consumers to a battery of 
accumulators from the supply mains in the daytime and 
use these accumulators for their own lighting at night ? 


Answer to No. 241 (awarded 7s. 6d.). — There is no 
doubt that provided consumers were supplied at the rates 
mentioned in this questien it would well repay many large 
customers to 970 a storage battery and use it as suggested 
above, and I think the estimates I give later on fully prove 
tbis. Perhaps this method of working would show to most 
advantage in the case of a e hotel and restaurant. if 
we consider an establishment such as thia, with a yearly 
lighting bill of £1,000 and a maximum load equal to 500 
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16-c.p. lamps for six hours, it will be found that a saving of 
over 20 per cent. per annum could be affetted by the 
adoption of accumulators. In working out my figures I 
have assumed that a booster would be used to raise the 
voltage of the service mains sufficiently to charge a battery 
of the same E. M. F. as the company’s supply. This would 
be practically the only way of charging the battery, as, if 
parallel charging were adopted, apart from the well-known 
disadvantages of this method of working, the cost of the 
energy which would have to be dissipated in resistances in 
order to bring the service voltage down to that required 
by the battery would make this system of lighting more 
expensive than desirable. One could, of course, put in a 
sufficient number of cells to suit the voltage of the mains, 
and discharge at some lower voltage, but this would not be 
5 if the circuits in the building were already fully 
oaded, and in any case it would not be desirable to have 
one's lamps running at a different pressure to that of the 
company’s service, as it might, and probably would, at some 
future time be found necessary to run direct instead of 
755 the battery. 
With regard to the amount I allow in my estimates for 
, I think the sum shown is a just proportion of the 
total paid the attendant, as he would, of course, fill in his 


time on the thousand and one odd jobs which crop up in 


most large installations. Again, as regards the rent of 


battery-room, although the sum allowed might not represent 


the letting value of the room in a district where ground is 


dear, it would, I think, be quite sufficient as far as its 
relation to the rent of the whole building is concerned. | 


With these explanations I 


will now proceed with my 
calculations : | 


Estimate No. 1.—Annual consumption, 40,000 unite ab 6d. ' 
£1,000 ; maximum load =500 16-c.p. lampe for six hours; cost 
of battery, booster, switchboard, and regulating cables to suit 


this load, about £1,400 delivered and fixed. 


Output required - 40,000 unite 
Losses iia booates and battery, 
say 35 per cenie. . 14, 000 units 
54,000 units at 2d. £450 0 0 
Interest on capital, 3 per cent. on EI, 4000 oe 42 0 0 
Depreciation of plant, 10 per cent. on EI, 400 — 140 0 0 
%%% ꝛ˙-˙.ĩ.v.... mmm E E 50 0 0 
Rend of battery - room 75 0 0 
ingen ¼˙mw-S, a 43 0 0 
800 0 0 
( eee — 200 0 0 
Annual cost without battery... . . £1,000 0 0 
Estimate No. 2.—Annual consumption and maximum load half 
that in first estimate. Cost of plant, £775. 
Output required EE. 20,000 units 
Losses, 35 per ont. 7,000 anite 
27,000 unite at 2d. £225 0 
Interest, 34 per comb. on 2775 ttt 23 5 
Depreciation, 10 per cent. on 775 sesser. es 77 10 
WV GOR oaie ũ =. ss 50 0 
Rent of babbery-room ....e.e.ssesssosssssorsoesosesssrosasse 8 50 0 
Contingenoies EE és 24 5 
450 0 0 
Saving ERIP NERA E AAPS eenece POMC %%% HERE SESH eEeH OLE „ „ „ „ „ „„ „„ „„ 50 0 0 
Annual cost without batterr ng... £500 0 0 


The foregoing figures show clearly that where circum- 
stances favour th 
gain in adopting it, though even on the basis of above 
estimates it would be found uneconomical if the annual 
lighting account were less than about £350. The per- 
centage of saving, it will be seen from the above figures, is 
much smaller (one-half) in the second estimate than it is in 
estimate No. 1; and if we were to consider a case having 
only 13,500 units consumption per annum —i. e., one-quarter 
of the first estimate—it would be found that there was an 
actual loss of about 8 percent. It is impossible to lay 
down any hard-and-fast rule as to whether it would or 
would not pay in all cases to put down a battery for large 
installations, but I think it would often be worth the con- 
sumer’s while to go into the question of cost for his own 
icular case and see what economies, if any, could be 
effected in this way. Even if there were no saving 
provided, of course, there were no actual loss —in many 


| colls. This can only be arriv 


is method of working there is a decided 


cases it would be most valuable to have a battery installed 
in order to obviate any failure of the light caused by 
temporary stoppage of the company’s supply.—E. E.S. 

Answer to No. 241 (awarded 7s. 6d.).—As a general rule 
an affirmative answer can be given to this question, but a 
good deal depends on considerations that require to be 
taken into account for each individual installation. First, 
we must decide what constitutes a large consumer.” For 
my illustration I have taken 200 16-c.p. lamps as my basis, 
and any installations of a greater number of lighte—other 
things being equal— will therefore reckon as large con- 
aumers,” and the larger the consumer the larger will be the 
annual saving. It may be mentioned parenthetically that 
installations of over 450 lights will be much more cheaply 
supplied by a complete private plant. Where the num 
of lamps installed is less than 200, the figuros advanced in 
this answer are not so generally applicable, and no saving 
whatever will be effected where the lamps are as few as 
120. Before going any further I may say that I do not 
know of any station that charges on the basis stated in the 
question, neither can I at the moment see in what way a 
supply company would differentiate between the current 
supplied through the day at the lower rate and that 
chargeable at the much higher “night” rate. I have not 
devoted any time to this matter, however, as it is beside 
the question. 

Let us consider practically, therefore, the case of pro- 
viding for an installation of 200 16-c.p. lamps, where the 
majority are in circuit during the lighting hours of the 

ear, such as in largo shops, warehouses, etc. Such an 
installation is generally supplied with current at a pressure 
of somewhere in the neighbourhood of 200 volts, and I 
have therefore adopted this figure as being the most repre- 
sentative. Taking 200 60-watt lamps, each burning 1,500 
hours per annum—that is a fair average for the class. of 
installation under discussion—we would find at the end of 


the year that our bill for energy supplied at 6d. per unit 


would be £450. That is the first point. A set of accumu- 
lators of sufficient capacity to light the installation would 
necessitate 108 cells with a capacity of about 450 ampere- 
hours, and able to give a disc rge of 60 amperes for a 
period of, say, six hours at least. The cost of this, including 
all switching and regulating gear, cable, etc., and erection 
of the whole, would amount to, say, 2400. But a battery 
of 108 cells cannot be charged directly off 200-volt mains, 
and we must therefore have a suitable booster, which will 
add, say, £150 to our £400 already incurred, making a 
total outlay of £550. The working costs—i.e., attendants’ 
wages, acid, repairs, etc.—we may put at £100 per annum. 

Now comes the cost of energy required to charge the 
at approximately, but in 
estimating costs of this nature we had best err on the safe 
side by allowing more than seems absolutely necessary. 
Let us say, then, that we give an eight hours’ charge every 
day during four months of the year, the same charge every 
second day for other four months, and during the remainder 
of the year every third day. This is largely in excess of 


| what would be in reality required, but, as stated above, we 


may as well keep on the right side. At 2d. per unit the 
cost for charging works out at £123. Adding our working 


costs, we get a total annual expenditure of £223. But we 


are not done yet. We must allow for depreciation of the 
battery, etc., and if we take 10 per cent. per annum we will 
be about right. This gives us therefore, say, £600. That 
sum at 5 per cent. per annum for 10 years is £900; let us 
therefore repay the capital by adding £90 to our annual 
expenses, making our yearly bill £313. Deduct this sum 
from what it would have cost to run the lamps direct, at 
6d. per unit, and we find we save £137 per annum, and at 
the end of 10 years have repaid the entire capital with 
interest. 

The other matters to be taken into account in deciding 
on installing private batteries, are the floor space (often a 
very serious item) and the prevention of the acid fumes 
causing damage. On the other hand, we must remember 
the fact that such an installation is practically exempt from 
the loss and annoyance caused by the failure and extinction 
of the lights, as should the erase | break down the lamps 
can be turned over on to the supply mains and run direct, 
and vice versd. = 
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There are other ways of working out this question, but 
I have taken what I think the. most practicable. For 
instance, 80 cells only could be put in, and this would 
dispense with the necessity of a booster; it would mean 
using 150-volt lamps, however, and besides being useless 
for running off the mains the battery could not be so 
economically and efficiently charged. This example typifies 
the numerous arrangements that can be thought of for 
charging in parallel and discharging in series, etc., all being 
less economical and efficient than using a booster. Taking 
the anewer broadly, therefore, installations of about 200 


16-c.p. lamps (or equivalent, as long as large motors are. 


not used) would benefit very appreciably by installing 
private batteries if the supply companies charged as the 
question states. Even without the day and night rate, 
however, I do not see why it is not at present taken 
advantage of, for surely a booster—as far as the supply 
com 155 concerned —is a motor, and therefore chargeable 
at the low rate so many cities now offer, some even less 
than .2d. per unit.—J. S. F. 


Answer to No. 241 (awarded 5s.).—It is very doubtful 
whether it would be advisable under the circumstances to 
pat down a set of accumulators so as to be able to charge 
during the time of light rates. To take a case by way of 
illustration, suppose the current is supplied at a pressure of 
116 volta, and the consumer is using, say, 50 unite per day, 
in order to get his cella charged he will have to discharge 
at 100 volts. Hence he will have to buy a greater quantity 
of electricity, in the ratio of 100 to 115, than he actually 
roqnires ; or, in other words, while he consumes 30 Board 
of e unite per day, he will have to buy 34:5 units. If he 
uses this current, say, 300 days in the year, he will actually 
require 9,000 unite, or with accumulators 10,350. The 
9,000 units will cost £225, while the 10,350 units will cost 
£86. 5s. Here we have an apparent saving of £139. 15s., 
but we shall find that this saving will very soon be 
absorbed. The cost of the cells, delivered and fixed, will 
be very cheap at £1,000. The maintenance of these would 
be taken very low at 10 per cent., say £100, while the 
interest at 5 per cent. will be £50, or a loss on the year’s 
working of £10. 5s. To these charges must be added rent 
for the room occupied by the cells, and also the cost of a 
man’s wages in attending to them. These items will be 
found to come to £50 per annum, assuming that the man 
is only partly occupied in looking after the cells. Tabulating 


these figures we get: 


Running Direct. Running through Cells. 
9,600 unite at 6d. = £225 0 0 | 10,350 unite ab 2d... £86 5 0 
Balance ...cccceccsres 61 55 0] Maintenance - 100 0 0 
: Inter ess 50 0 0 
Labour and rent 50 0 0 
* £286 5 0 £286 5 0 
which shows a loss of £61. 5s. for the year. There is 


another loss, which is not taken into account, and is hard 
to calculate—viz., it isa certainty that on many occasions 
the cells will be overcharged—that is, current will be paid 
for which is only wasted—so that instead of 10,350 Board 
of Trade units, the consumer may probably have to pay 
for 15,000. Larger users would very likely find the 
balance against the cells lessened, until at last a limit was 
reached where the balance was on the other side, but long 
before this was arrived at we should have got to a state 
where, if-the supply station would not reduce its rate, it 
would be far cheaper for the user to establish an isolated 
plant, driven either by a gas-engine or high-speed steam- 
engine.—F. J. A. M. 


ion No. 242. How is the efficiency of a live steam injector |. 


for boiler-feed purposes determined ? Give results of tests 
if possible. 


Best Answer to No. 242 (awarded 10s.).—The efficiency 


of the injector is measured by the temperature of the 


current, of feed water as it enters the boiler compared to 


ite temperature before it enters the injector. The less the 
rise in temperature, the more the energy of the steam is 
utilised. Theoretically speaking, if we measure the unite 
of heat in. the feed water as it enters the boiler over 
and above the heat before it enters’ the injector, and 
‘subtract the amount from the total heat of the steam 
used, the result ought to give the useful work which the 


injector does. The action and efficiency of the injector is 
as follows: If 1lb. of steam in motion were mixed with 
2lb. of water at rest, the result produced would be 3lb. 
put in motion at one-third the original velocity of 
the steam. The velocity of water or steam issuin 
into the atmosphere from the same boiler is equal 
to that acquired by a falling body in falling through 
the height of a column of the same water or steam 
giving the same effective pressure, and since the velocity 
acquired by a falling body is proportional to the square 
root of the height through which it fell, it follows that the 
velocity of the water and the steam would be proportional 
to the square root of their relative volumes, and as the 
volume of steam with one atmosphere effective pressure, 
or 301b. absolute pressure, 827 times that of water, it would 
issue with the square root of 827 = 28:76, or, say, 29 times 
the velocity of the water from the same boiler. Hence 
the steam issuing would just balance 29 times ite own 
weight of water trying to issue from the boiler. The 
number of units of heat in 1lb. of steam of 301b. absolute 
pressure is 1,159 F., and assuming the original temperature 
of the feed water at 100deg., the rise of temperature of 
the feed water would be | 


1,159 unite steam — 100deg. water 
29 71 


with steam of one atmosphere effective pressure, or 50lb. 
per square inch absolute pressure.— TEL TOR D. 


= 35'3 F. 


FORTHCOMING EVENTS. 


Fripay, Fes. 23. 

Institution of Oivil Engineers.—At 8 p.m., students’ meeting. 
Paper on Bearing Springs,” by Messrs. B. Humphrey and 
H. E. O’Brien. 

Physical Society.—At 5 p.m., discussion on Prof. Lodge’s 

residential address on The Controversy concerning Volta’s 
Contact Force. Description and exhibite of photographs of 
Sound Waves and . Demonstration of the 
Evolutions of Reflected Wave Fronts; a New Sendoscope; 
Diffraction Colour Photographs and Artificial Parhelia. 
SATURDAY, FEB. 24, 

Manchester Society of Junior Electrical Engincers.— At 
7.30 p.m., ordinary meeting, ab Manchester. oe on 
‘‘ Destructors and their “ia ee to Electric Light and 

Power Stations,” by Mr. A. Rothwell. 

North-East Coast Institution of Engineers and Shipbuillders.— 
At West Hartlepool, ordinary meeting. Discussion on Mr. 
S. J. P. Thearle’s paper on The Distribution of Materials in 
Upper Works of bane Steamers,” and a paper on ‘‘Some 
Considerations affecting the Training of Young Engineers,” 
by Mr. W. C. Borrowman, Wh.Sch. 

Turspay, FEB, 27. 

Institution of Civil Engineers.—Ab 8 p.m., ordinary meeting. 
Paper on Corrosion of Marine Boilers,” by Mr. J. Dewrance, 
and, time permitting, papers on “' Economical Railway Con- 
struction in New South Wales,” by Mr. Henry Deane, and 
“ The Tocopilla Railway,” by Mr. Robert Stirling. 

WEDNESDAY, FEB. 28. 
of Arts.—Ab 8 p.m., ordinary meeting. Paper on 
‘* Pneumatic Dispatch,” by Prof. C. A. Carus Wilson. 
THurspaY, Marcu l. 

Civil and Mechanical Engineers’ Ab 8 
meeting. Paper on ‘ Ventilation of Large 
Mr. O’Gorman. 

Chemical Sooiety.—At 8 p.m., ordinary meeting, 

Fripay, Marcy 2, 

Electro-Harmonic Seciety.—At 8 p.m., at Café Monioo, evening 
concert (lad ies night). 

Physical Society.—At 4.30 p. m., ab University College, pa 

re „The Relative Rates of Effusion of 8 Heflun, aaa 
some other Gases,” by Dr. F. G. Donnan; ‘‘ On the Distilla- 

tion of Liquid Air and the Composition of the Gaseous and 
Liquid Phases,” by Mr. E. C. C. Baly ; ‘‘ The Reversibility of 
Galvanic Cells,“ by Mr. T. S. Moore; and On the Damping 
of Galvanometer Needles,” by Mr. M. Solomon. 

Institution of Junior ra.—At 8 p.m., ab Westminster 
Palace Hotel, paper on Electrolytic Zine as a Protective 
Metallic Coating for Iron and Steel,” by Mr. W. Paddon, 

SATURDAY, MAROH 3. 

Institution of Junior Engineers.—At 3 p.m., visib to Messrs. 
Maudslay, Sons, and Field’s Boiler Works, E. Greenwich. 
Royal Institution.—Atb 3 p.m., Lecture I. on ‘‘ Polarised Light,” 

by Lord Rayleigh. 

: of Electrical Engineers.—Ab 2.30 p.m., sbudente’ 
visit to the Waterloo and City Railway generating station. 


m., ordinary 
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MUNICIPAL TRADING. 


The promise of Mr. Balfour to place the J oint 
Committee on this question on the paper at an early 
date is sufficient excuse for reference to it. A 
careful examination of the actions and proposed 
actions of municipalities will show that the evil is 
spreading rapidly. At least, we denominate it an 
evil till its limits have been defined. The unfor- 
tunate condition of affairs is very simple. Those 
whose business is endangered by what they term 
municipal trading are alive to the position, but even 
amongst themselves they are not agreed as to what 
is and what is not municipal trading ” ; hence any 
combined influence is almost impossible. We 
have endeavoured in time gone by to indicate the 
true principles governing municipal action, but 
found that all parties were agreed upon one point, 
to accept any principle, or so-called principle, that 
excluded their particular branch of work, no matter 
what other branch or branches were included. We 
venture, then, to prophesy that unless a total change 
comes over the scene, the proposed Joint Committee 
will effect nothing, will assert a few platitudes, and 
the whole thing will collapse, unless, indeed, the 
latter end of the matter is not worse than the 
first, and the result be in favour of the exten- 
sion of municipal actions. The supporters of 
municipal trading are influential, combined, and 
know what they want and intend to have it if pos- 
sible, hence are likely to be suecessful. Is it too 
late to urge the necessity of a settled, combined, and 
temperate programme from those antagonistic to the 
extension of municipal trading? The common expres- 
sion, ‘‘Parliament will see that no great harm arises,” 
is a consolatory figment in the brain of the lazy man 
whose toes do not happen for the moment to be 
trodden on. He sleeps comfortably, not realising 
that every new departure permitted by Parliament 
is prohibitive of standing still or going back. If A 
has permission to trade, why not B, and if A and B, 
then certainly C, and so on ad infinitum. Without 
harking back upon old ground previously discussed, 
let us ask whether the whole atm of trading 
municipal or otherwise—is not summed up in the 
phrase “for making profits”? If that be so, 
cannot the object of the Joint Committee be 
restricted to the determination of the righteousness 
and the justness of any authority doing anything for 
the purpose of making a profit. Thrash that point 
threadbare, and by so doing bed-rock foundations 
ought to be obtained. To us the cry, “ Relief of the 
rates, always seems a slim way of deception. The 
real object in most cases is to obtain extra rates 
from one branch of the community for the benefit 
of another class. Our interests being mainly elec- 
trieal, the examples we require are necessarily those 
concerned with the prosperity of the industry. 
What, then, are the directions in which municipal 
action has injured or restricted the development 
of this particular industry? This is the ques- 
tion which no doubt will come up for discussion 
before the Joint Committee. Has the industry 
formulated and agreed upon its views, or is 
the evidence to be tendered that of individaals 
only? If the industry is divided in opinion, 
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one moiety agreeing with municipal action, the 
other moiety deprecating such action, it will be best 
to know this, while it is more than probable that all 
agree up to a point about certain things, then diverge. 
Again, what is this common agreement, and where 
does divergence begin? Months have passed since 
the promise of a Joint Committee was first grven, yet 
it would be difficult to say that any real step has 
been made to prepare evidence. Grumbling there 
is, and there for the most part it ends. What is 
wanted is more funds, facts to the purpose, agree- 
ment upon objects required, energy to make influence 
felt, and thorough combination. 


eee 


CORRESPONDENCE. 


“1 One men's word is no man's word, ` 
Justice needs that both be heard.” 


ANOTHER STORY ABOUT A VALVE SPINDLE. 


SIR, — The genus draughtsman is an interesting study, 
for besides being able to do such tricks as drawing straight 
lines and circles, he has also a most wonderful trick of 
catching anything that is flying about. As an example 
of his catching powers, a drauyhteman once actnally made 
a drawing of a valve right off his own bat with absolutely 
no assistance from anybody, and he made the valve spindle 


23in. diameter because he happened to have a parallel rule 


exactly that width. After a number of valves had been 
made, the works manager came along one day and said: 
„Look here, we've run out of 25 in. rolled steel bar, but 
have some which measures tin. full, and which will just 
clean up to 2 in., so we'll make that the standard in 
future. As trade generally was a bit slack at the time, 
the draughteman did not think it worth while risking his 
berth by saying what he thought, and so the dimension was 
altered. Mo 


re valve spindles were made and put into 


store, and things went on, until one day a powerful 
Manchester man got regulating an engine and tore the 
spindle clean in half. He made haste to send for another, 
and, like so many who send telegrams, just arranged the 
words that it cost the regulation 6d. Unfortunately, he 
omitted to give the engine number, and consequently one 
of the modified spindles was drawn from store and sent 
off. When it was delivered the Manchester man said a 
text, and as the works manager was one of his own 
phere pete, and therefore, of course, infallible, he 

ecided it must be the draughteman’s fault that it did 
not fit. Indeed, he was so sure of this, and at the same 
time so annoyed at breaking down his own engine, that 
he went to an institution told the harrowing story to 
an audience composed largely of telegraphiste, house- 
wirers, and young men whose parents pay £100 a year 
to companies requiring money to pay dividends with. 

Thus it came about that a draughtsman who, from years 
of hard tical experience knew more solid engineeri 
than the majority of the audience, was held up as a 
laughing stock by the funny man of the institution—a 
man, by the way, who owes most of his fame as an 
engineer to the plodding, self-sacrificing draughtsman, 
how only fault is that he wasn't born with the gift 
of the gab. 
Some ae to think that a draughteman is paid to 
and draw machines, but this is a mistake. 
by the managing director. Then come the chief engineer, 
tending engineer, 
manager, the secretary, the cashier, and they do it over 
again. All agree, however, that the dranghtaman does 
his part—he makes the mistakes. Occasionally a draughts- 
man turns out something extra special, and then the 
electrician calls it after his own name, or the engineer 

ives it a fancy title, such as patent turtle-back ine.” 
n due course a description appears in the technical 
journals, anybody’s name being mentioned except the one 
man who has done the work, the poor devil of a draughts- 


The 


man, whose duty it is to elothe ideas with living, useful 
mechanism. Let us su for a moment that someone 
comes to a sculptor suggests an idea for a subject, 
which the sculptor then proceeds to work at patiently and 
lovingly until he has created a beautiful statue, a bronze 
casting being afterwards made from it for exhibition. 
Now to whom does a discerning public give the credit for 
turning out such a work? Surely not to the man who 
buggested the bare idea, nor yet to the moulder who 
poured the metal into the casting, but to the sculptor—to 
the man whose nearest analogy in engineering practice is 
a capable draughtaman.— Yours, eto., 

E. KILBURN Scorr. 
19a, Vieteria-road, Old Charlton, Kent, Feb. 19, 1900. 


IN. B.— We do not think that the case put by Mr. Scott 
at the ond of his letter is a el one to the relation 
which exists between a designer and a draughtsman. 
While bad mechanical detail may damn a good design, the 
most capable draughtsman cannot make a perpetual-motion 
machine to go, in spite of the ideas and sketches of ite 
inventor. In any case, there is no need to spread the 
boifing oil reserved by Mr. Raworth for draughtamen over 
wer those attending the Institution meetings.— 


AN ELECTROLYTIC CENTRIFUGAL PROCESS FOR 
THE PRODUCTION OF COPPER TUBES. 


S1r,—In re to Mr. Henry Wilde letter appearin 
in your issue 5 16, I should like to state that 
I quite agree with Mr. Henty Wilde that there is nothing 
new in revolving a cathode, as this has been practised for 
a 1 number of years. Mr. Wilde's letter makes it 
quite clear that his process has no feature in common 
with my centrifagal process. 7 

What I claim to have discovered is that if the cathode 
is revolved at a sufficiently high speed, so as to generate 
an appreciable amount of centrifugal force, remarkably 
smooth deposits can be obtained at very high current 
densities, and the voltage is 5 reduced. I have 
also observed that there is a criti car Pp at which 
excellent copper deposits can be obtained which cannot 
be obtained at a lower speed. 

I am well acquainted with Mr. Henry Wilde’s patent 
in which he claims imparting a rapid whirling or rotating 
motion to a depositing solution either by means of paddles 
or revolving the electrodes. I am not aware that Mr. 
Henry Wilde had discovered that by rotating the cathode 
at a certain speed that smooth deposits of copper could be 
obtained at remarkably high current densities even when 
a very large percentage of free acid is present in the 
electrolyte. If Mr. Wilde had appreciated the advanta 
of centrifugal force, why does he state in his patent 
a paddle revolved in the electrolyte is a substitute 
for revolving the electrodes ?. The American patent autho- 
rities, after carefully studying Mr. Henry Wilde’s patent, 
have decided to grant me a patent for my centrifugal 
process.— Yours, étc., SHERARD CowPER-COLEs. 

Grosvenor-mansions, Victoria-street, Westminster, 

Feb. 20, 1900. 


ee 


REVIEWS. 


The Commercial and Business Aspects of Municipal Elec- 

‘tricity Supply: A Practical Handbook for the Use of Elec- 
eers to Municipal Corporations and Members of 
Electrical Committees. By ALrrep H. Gn BMS, 
Peis | 5 M. E. A., eto. Published by the author. 


In a measure it is of set purpose that we have e 
notice of this book. Last year the Government 


a Joint Committee to enquire into the why’s and where- 
fore’s of municipal enterprise. The London Chamber 
of Commerce has a committee watching municipal 
work, and the forthcoming meeting of the Associated 
Chambers of Commerce is to discuss the question. The 
immediate future ought, then, to bring contendiag 
factions face to face. . Gibbings, a gentleman of great 
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experience and of acknowledged ability, has in this work 
supplied the notes for the brief of those who assume that 
municipalities may, if they think fit, trade. The whole 
book looks at municipal supply from a business point of 
view—to increase e, satisfy customers, and earn a 

profit while selling at a low price. The work must be 
jadged from that point of view, and when so judged 
must be pronounced excellent. - The experience given is 
largely the authors own at Bradfo There are a 
dozen chapters dealing with different phases of the 
subject, and the majority of the conclusions put 
forward are justified by the reasoning, when the 
assumptions are granted. The moral of the first chapter 
or, as it is oalled, section is that the gas committee and 
the electricity committee should, at any rate, be entirely 
separate and distinct from each other in every township ” ; 
while the next section, on wiring, merely leaves the very 
strong impression that the author favours it being done by 
the authority. He sees “there are, indeed, very plausible 
reasons both for and against such a movement ” ; but while 
carefully discussing the requirements and the powers of the 
authority, he shows how, even if the present powers are inzuffi- 
cient, further powers may be obtained, and gives specimen 
rulings of books for a wiring department. Section III. 
is one of the best in the book, explaining the various 
ways of charging for electrical energy, concluding ‘that 
finality is by no means reached, and the problem but 
incompletely solved as regards. this subject.” Most of 
these methods have been from time to time discussed in 
these columns, so that we need enter into no detail, and 
merely say we agree entirely with the conclusions of the 
author. Section IV. deals with electric motive power 
and contains much valuable information for an electrical 
engineer, especially in the tabulated details as to the 
power abeorbed by various tools and machines. Of course, 
the figures given cannot be applied to every case, but 
may be taken as approximately correct, che necessary 
differences being allowed for in particular cases. 
Experimental results are given in some instances, 
also comparative costs. Of course, all this informa- 
tion is collected and given to show the effect of 
porer demand upon the central station. The three 
ollowing sections deal respectively with the hiring 
out of apparatus, free wiring, and the free supply of 
ineandescent lamps. Again, upon the assumption that the 
municipality runs a business concern, all that the author 
says is very much to the point. It may be noticed here 
that throughout this work we have a large number of 
specimen rulings of books of account, etc., as required in 
the organisation of a supply station ; also the description of 
various pieces of apparatus, with illustrations where necessary. 
Sufficient has been said to indicate the character of the 
work, the later sections of which deal with prepayment, 
side-street lighting, showrooms, outlying districts, pur- 
poses to which electrical energy may applied, etc., 
all interesting and useful, though distinctly treating the 
matters from the one standpoint. From our point of view, 
holding strongly to the conviction that municipal autho- 
rities are overstepping the jast bounds of municipal duty 
when they enter into “trading,” as trading is vulgarly 
understood, we heartily welcome this work as giving us 
the inner views of those who thoroughly believe in muni- 
cipal trading and would carry it to ite legitimate lengths. 
It certainly should be read by all those engaged or even 
interested in municipal work, though we ought to emphasise 
the fact that the greater part of the information is useful 
to` the profession generally even when not directly con- 
neeted with municipalities, and may be read with advantage 
and profit. 


and Electricity for Beginners. By H. E. HAbLxr. 

' Price 28. $d. Macmillan and Co. ý 
All books of this class have to be read from a somewhat 
narrowstandpoint. The scholastic mind always has looming 
largely in ite horizon the question of examination; and 
examiners are a funny tribe. At the end of next century 
the scholastic mind will have arrived at some conception 
of the views of the practical mind of to-day. If, then, we 
acvept this book as an elementary school-book we should 
exolaim, Excellent, excellent; but if ws are to ask how 


far the real development agrees with the pro-scholastic we 
should say, so so. . Thus we do not find anywhere clearly 
indicated in this or similar books that while magnetic 
phenomena can stand alone, so far as we know, electric 
henomena are in a different category. Energy absorption 
in the one case is fleeting, in the other continuons. Even 
from the scholastic view it might be better to treat some 
questions from another point than is usually done. Take, 
as an example, magnetic screens, ably treated by the 
author, but which might perhaps be better treated by 
starting from a perfect screen, such as concentric spheres 
of soft iron. In this no external lines are detected ; break 
anywhere, and external lines are detected. The author leads 
up to the more perfect ; we should prefer to lead from it. 
Probably there is little in the difference. Then distribu- 
tion of charge is elegantly treated in the usual way, but 
the pupil will not readily realise that the charge depends 
in practice far more upon the position of external con- 
ductors than upon shape of the charged body. Again, 
tic induction; is it a phenomenon accounted for 
by simply stating that a second magnetic substance is 
somehow brought into the field of the first, and thus 
receives magnetic lines of force? or is there any other 
explanation, and is ite value simply er to the 
number of lines engaged, other things being constant? If 
our students are to continue to spend a large part of their 
time in describing and classifying phenomena, all well and 
. This work is not unimportant, and this book is one 
of the best we have read for that object. It is well and 
amply illustrated. Its explanations are clear, and its 
experimental work of a kind calculated to bring out the 
point required. In other words, accepting the method of 
treatment adopted, Mr. Hadley has certainly produced a 
thoroughly good book. 


THE EFFECTS OF THE SNOWSTORM. 


The effecte of the snowstorm and blizzard experienced in 
England this last week has ane 5 added to 5 a 
damage to the telegraphic and telephonic systems throug 
out the kingdom. Tus news as to the actual breakdowns 
was slow in coming to hand, owing to the fact that tele- 
graphic communication was completely stopped to all the 
large towns along the East Coast and to most places in 
Scotland. Thus out of 20 wires connecting London and 
Glasgow, not one remained in operation after the storm, 
and only three were working up to mid-day on Saturday 
last. A notice issued from the General Post Office at 
Glasgow intimates that the lines were down to all the 
following places: Innellan, Kirn, Inverary, Kilcreggan, 
Rosneath, Row, Kilmun, Strone, Blairmore, Cove, Tarbert, 
Luss, Skelmorlie, Wemyss Bay, Inverkip, Balfron, Island 
of Bute, Dunoon, Hunters Quay, Sandbank, Clachaig, 
Garelochhead, Shandon, Arden, Tighnabruaich, Millhouse, 
Kames, etc. In fact, practically all connection to the 
North of Scotland was interrupted, and only two wires 
going to Liverpool and Manchester out of 12 were avail- 
able for service. Edinburgh was isolated in a similar way, 
and communication was first restored vid Manchester and 
Liverpool. On the East Coast the effect of the blizzard wasfelt 
particularly. Thus Hull, Scarborough, York, Newcastle, 
and the surrounding towns were all isolated from each 
other as far as telephonic and telegraphic communication 
was concerned, and the local telegraphic services were also 
disorganised. Similar news comes from some parts of 
Wales, and from Ireland we learn that at Limerick tele- 
graph poles gave way in various of the town, 
which quite disorganised the service. This town was 
isolated from Cork and Dublin, but communication 
was still possible between these two towns. In London 
a similar state of disorganisation, but to a smaller degree, 
was to be found. Thus all the connections both of the 
General Post Office and the National Telephone Company to 
Gravesend were interrupted, and the Telephone Company also 
experienced a considerable amount of damage to its system 
in other suburban districts. The outcome of. the whole 
matter is to ag er the need of such underground cables 
as are being laid between London and Birmingham. 
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Naturally, a scheme of this kind involves a very large 
capital outlay and takes time to lay down, but we are glad 
to know that the Post Office have recogni the n 
of such underground services, and that the whole of 
the iron pipe to contain this cable has been laid. The 
eat portion of the cable has also been drawn into 
this pipe, and we believe that the system would now 
have been completed but for the disastrous fire which 
took place some few months back at the works of the 
Western Electric in ed at Silvertown. When this 
connection is completed, we trust that further extensions 
will be made until all the | commercial centres in the 
kingdom have telegraphic and telephonic connections which 
are independent of the weather. 

While on this subject, we may refer to the action the 
City of London Corporation is taking with the view to 
safeguarding the public against the dangers of overhead 
wires in the City. It has been decided to enforce the 
attachment to supports of these overhead wires of 
labels showing to whom they belong. Failure to mark 
such supports with identifying symbols will entail a fine 
of £5 on the owner with a further fine of £2 per day for 
every day after yesterday for every support unlabelled. 
The Corporation have power under the Act to destroy 
communications which are not s0 identified, but we trust 
that the need for such stringent measures will not arise. 


eee 


LIGHTNING AND ELECTRIC LAMPS. 


In a recent issue of Nature Mr. Sydney Webb, of Dover, 
describes in a letter some most curious lightning effects 
he obtained by photograph in October last. © was 
endeavouring at the time to get photographs of lightning, 
but owing to the limited horizon available from the position 
of the camera it was not pointed in the direction where 
the most numerous flashes occurred. It included in its 
field several of the Brush arc lamps used to light 
the town. In developing a few of the exposures to 
see whether the photographs of lightning discharges 
had been obtained, Mr. 
discharges taking place from the Brush arc lamps to 
the Pome A serios of negatives were then taken, 
including these arc lamps in the field, and also of others 
in which. the system of incandescent lamps, which are 
festooned over the streets of Dover in the season, were 
shown. Mr. Webb’s first impression was that the electric 
discharges of lightning produced corresponding ones from 
the lamps, but the number of lines seen on the photo- 
graphs could not be explained in this way. The photo- 
graphs were aceordingly sent to Sir George Stokes, who gives 
in Nature his views at considerable le He draws 
attention to the fact that in the 5 showing the 
discharges from the arc lam e path to earth of the 
supposed secondary charge does not take place through 
the iron column of the lamp-poste, as would be expected. 
It appears instead striking the ground some considerable 
distance from the base of the lamp-post. This discharge 
is also characterised on the plate by a series of dots of lights 
somewhat similar to thé stratification in a vacuum tube. The 
similarity of the path of discharge from the individual 
lamp to the earth is excessively curious, and it must 
also be noticed that in every photo the same similarity 
is to be seen in the small flashes which take place from 
lamp to lamp. As regards the stratification which is seen 
in practically all the lines of discharge, Sir G. Stokes has 
two suggestions to make. One is that it might have 
something to do with the way in which the path crossed 
a series of electromagnetic waves like those of light, 
except as to the scale of wave length. Another, which 
seems more probable, is that they are of the nature 
of a strong discharge in vacuum tubes. He points 
out that in an ordi tube it requires a very good 
exhaust to get strata lin. thick. In the case in point, 
under atmospheric pressure the strata was a foot or more in 
thickness. owever, with the Geissler tube the strata 
arc closer in the capillary where the current is con- 
gested, than in the b He ests that it is 


possible. that the discharges’ shown in the photographs, 


ebb noticed some peculiar 


which are unconfined, laterally these wide strata, are 
possible with a small density of current. He also remarks 
that the intensity of the dischar decrease as they 
go from the lamp to the ground, from which it would 
seem that the current gradually expends itself in 
electrifying the air. If this is the case, the long 
discharges represented in Mr. Webb's photographs may 
not be so dangerous as some of them look. Sir 
George Stokes concludes that until more is known of thé 
subject it may be well to avoid standing in the proximity 
of these overhead lamps during a thunderstorm. As Mr. 
Sydney Webb points out, the details of these discharges 
are exceedingly confusing to anyone not acquainted with 
the relative position of the lamps, and a photograph taken 
in daylight with the camera in the same position as when 
the night pho phs were taken would be of great value 
in clearing up what actually happened. It seems to us very 
1 t discharges so exactly similar in path should 
take p round a number of lampe at a considerable 
distance apart. The effect could be produced optically, only 
the size figure apparently made by the discharge on the 
photographic plate precludes this supposition. | 


LEICESTER ELECTRICITY WORKS. 


On the 14th inst. an enquiry was held at Leicester with 
reference to the application to the Local Government Board for 
sanction to a loan of £100,000 for the purposes of the electric 
lighting undertaking. The enquiry was held by Colonel H. F. 
Turner, C.B., R.E., and there was no opposition raised to the 
granting of the loan. Mr. Alfred Colson, engineer and manager 
of the gas and electric lighting department, gave the following 
interesting evidence in support of ‘the application : In the year 
1890 the Corporation obtained a provisional order for the supply 
of electricity, and in August, 1893, a Local Government Board 
enquiry was held with reference to the application of the 
Corporation for a loan for the purposes of carrying out a oom- 
plete installation for the supply of the electric light. The 
amount of £42,574 was authorised by the Board in the follow- 
ing September. In the same year contracts were made for the 
erection of t and the laying of the necessary cables, and, 
the installation being sufficiently complete, a supply of current 
was first given on Dec. 19, 1894. The demand for current was 
so satisfactory that a second application had to be made in 1897 
for additional borrowing powers, and authority was obtained 
for raising a further sum of £35,719, making a total, together 
with discount on stock, etc., of £78,207. ihe whole of this 
money so authorised has been spent, and the Corporation are 
now compelled to apply for £100,000 to enable them to extend 
their central station and provide the necessary plant and cables 
needed to cope with the rapidly increasing demand for current. 
The capacity of the present central station is equal to 1,400 kw., 
or, allowing fora spare machine, say 1,050 kw., with a total 
boiler capacity somewhat short of this. The maximum demand, 
for electricity this winter has reached 880 kw., leaving a in, 
of 170 kw. only. The following figures show the growth of the 
undertaking from the commencement, at the end of 1894, down 
to the present time : | l 


Meters Lam Maximu Total Increase 

Date. fixed, installed. load. output. per 

j 8 0. p Kilowatt. Unite. annum 

Dec., 1894...... 42 5,310 66 1.587 — 

June, 1895 101 . 6,574 .. 114 31,379. — 
. 1895...... 158. 7.554 .. 176 92,10! — 

June, 1896 211 14,436 ... 206 95, 958 

„ 1896 250 16690 ... 359 147,421 ... 60% 
June, 1897 286... 17,896 ... 357 . 145,341 .. — 
„„ 1897...... 344 -... 27.578. 514 ., 204,084 ... 38% 

June, 1898 ... 398 31,255 ... 495 ... 224 642 — 
, 1898..... 479 .. 38,490 ... 662 ... 302,531 .. 48% 

June, 1899...... 555 ... 45,148 ... 649 . 342.327 — 
Dec., 1899...... 632 52,526 ... 880 437,943 45% 


Feb., 1900 702 .. 54.222. — *. — 
It will be noticed from the figures given in this table that 
since the last enquiry, in 1897, the demand for current has more 
than doubled. At that time 5d. per unit was. being charged. 
From June 30 last this was reduced to 4d. per unit for lightin 
and 2d. per unit for motors. This latter reduction has result 
in 51 motors being fixed, and there is reason to anticipate a 
rapid increase in this number. 

There is every indication that the electric light is becoming 
more and more popular in the town, the desire for current being 
never so great as at the present time. There are now being 
wired 37 premises, representing 3,500 lampa, and in addition 
there are a | number of other premises under consideration, 
and which, undoubtedly, will be wired before next agtumn, In 
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view of the inereasing number of lamps installed, together with 
the strong feeling in favoer of the electric light throughout the 
town, it is clear that a substantial increase of plaat and cables 
must be provided before next winter. This being so, he had 
recommended a considerable extension of the central station, 
which, when completed, will contain four additional alternators 
of 1,000 kw. each. To meet the immediate alas uire- 
ments, he had advised the erection of two of these ines 
and five boilers, together with the necessary auxiliary apparatus. 
This would bring the capacity of the station up to 3,400 kw., 
with an equivalent amount of boiler power. He also advised 
an extension of both high and low tension mains, together with 
the necessary sub-stations, transformers, etc. The present length 
of cable laid amounts „5 17 miles; low- tension, 
19 miles; or a total of 50 miles, all concentric. The whole of 
the proposed extensions were shown on drawings submitted. 
The wera is Mr. Colson's estimate of the cost of the work 
referred to: 


ine and dynamo room—superstructure .......... . £6,461 
er-house— s aas — 2,322 
Foundations for building and machinery .. ...... aves 8 430 
Chimney atack and fla. . . . 8 770 
' 17,983 
Engines and alternators (bwo sete)........ . . - 20429 
EKxciters (bwo sets) . . 1 200 
Boilers (five), steam · pipes, etooooʒʒwʒ . . 4,500 
DUIS cssicatcceccsivsessestecsseveesseasascrseusansecosensean sens 421 
Economisors . 2,280 
Steam, exhaust, aad water pipes ssssssess 1,577 
Travelling rann qh⁊. . . = 950 
Sith POA! ecsiccsssiciecissscccistvecncdecveeasieieeseuss ane 2,500 
33,857 
High-tension mains inte town ........ . .. . Anun 4,200 
High and low tensien distributing cables.............. 10,200 
Pipes and trenohing ....... 8 . 4.764 
vioes . CCC 2,500 
Joint and fuse bones e ẽ . ã . . 1. 900 
% ¶ꝑi ² I— ĩͤ. . 2,625 
Sub-stations and transformers .............. .ccseecsecerees 7,190 
Switch gear for chambers . . . . nee ins 


Add amount overspent to June 30 last....... EE A ‘ 


£100,000 


The total cost of these extensions amounts to £86, 268, which, 
together with the sum of £15,732 already overspeat on capital 
account, amounts to £100,000, the sum the Corporation are 


applying for. The sum of £15,732 referred to as overspent is 
made up as follows : 
Machinery... . . CCC - £3,871 
Cables. 7 eee 6.907 
e . cescodscveensedcsssiesss 2,637 
Meters 9 0 % % %%% % %%% EIEL AY LIIL AILEY „eee eee eee 215 
neee 5 % % %%% * %% %% %% % % „„. 102 
£13,732 


Mr. Oolson, in answer to questions, added that within the last 
48 hours he had had quite a bundle of applications for the 
electric light. The figures connected with the department had 
now been brought up to date, and on the past half-year there 
was a profit of £1,069, and after paying off the total net loss 
at the end of June, 1899—namely, 2343. Fhere was a net gain 
of £747. Those figures had not yet been audited, but he did 
not doubt their accuracy. And that profit was obtained, too, 
after a reduction in the price of current. He knew of no 
undertaking oocupying so enviable a position as regards capital 
outlay as their Leicester works, or which got such eminently 
satisfactory results as regarded expenditure ; indeed, experts 
said the Leicester Corporation undertaking was the most up-to- 
date and scientific of any in the country. He knew of none to 

it, and very few to equal it. The capital outlay worked 
out at only £65 per kilowatt capacity, and there was not another 
electricity works undertaking in the country that showed 
anything like so favourable a figure for capital expenditure, 
and the new station would work out at a still less cost per 
kilowatt. At the present rate he did not think it would be 
many years before they would be applying for another loan— 
he did not think more than three or four years. 


— ee 


DUBLIN UNITED TRAMWAYS. 


Last week we gave a condensed report of the half-yearly 
meeting of the Dublin United Tramways Company. Since 
that date further information has reached us as to the facts 
then stated with regard to the power stations of the tramways. 
Thus it was stated at the meeting that the cars now in opera- 
tion numbered 190, while it was hoped to have 70 more running 


August next. Large savings were looked forward to also in 
the cost of production of electrical energy in the Ringsend 
power station. The effect of this station had not been 
materially felt during last half-year, as, although it was started 
in August, the whole of the t had just reached comple- 
tion. On this subject Mr. Horace Parshall, the engineer to 
the company, had drawn up areport. The report stated that 
owing to the demand for power during the horse show 
week, and the failure of certain machinery at Balls- 
bridge, the station was started in August before the 
building was completely enclosed and when but two of 
the engines out of six had been erected ; the condensing and 
auxiliary plant also were not completed. With the exception 
of the economisers, the arrangements at Ringsend had only just 
been practically brought to completion. The results obtained 
in working prior to this period showed that current could be 

roduced for about one-half of that at which it has been pro- 

uced heretofore at Ballsbridge and Clontarf, and with the 
auxiliary plant in a state of completion, with the exception of 
the economisers, which had not yet been put to work, there 
had been a further saving in coal consumption of about 30 per 
cent. Thus the most sanguine views as to the economy to be 
gained in the working of this station had been fully verified. 
Apart from the absolute cost of generation of current, in which 
there would be a saving of about ld. per unit, the maintenance 
of the new plant would be considerably less than that of the 


plant hitherto worked, which was of a high-speed type, and 


required the greatest attention to keep in working order. 
The plant was started under difficulties without previous trial, 
and had been found to be efficient, satisfactory to work, and of 
vapacity in excess of that required in the engineer's specifica- 
tion. When the economiser was put to work the installation 
would, besides being the most modern in the ki , be the 
most economical to work. The great economy effected in 
working from Ringsend had led to the closing of the Clontarf 
station, and arrangements had been made to instal multiphase 
machinery at Ringsend. When this was completed, the - 
bridge station would be closed down, and the entire system 
worked from the single central power station. These state- 
menta being correct, a saving of about £25,000 por year would 
be effected on the 6,000,000 units which the company uses. 
We also gather that the oompaay would like to supply the 
Corporation of Dablin with electric ight in bulk, and thus 
save them the expense of building their large station at Pigeon 
House Fort. The company think that they could sell the elec- 
tricity to the Corporation at a much cheaper rate from their 
Ringsend station than the Corporation could produce it, even 
after spending £150,000 on the new lighting station. In order 
to show that this was so the chairman of the company instanced 
the case of Cork, where with a combination of traction and 
lighting they supplied electricity at 2°08d., or under 5d. per 
unit, for which the public of Dublin were paying 7d. As to 
this latter question, we should like to have the views of Mr. 
Robert Hammond, who, as consulting engineer to the Dublin 
Corporation, should be able to speak from the other side. 


NORTHERN SOCIETY OF ELECTRICAL ENGINEERS, 


The seventh annual dinner of this society was held at the 
Grand Hotel, Manchester, on Friday, Feb. 16. A i 
interest was attached to the event, which marks the end of the 
society as a separate organisation, and virtually records its 
absorption asa local branch of the London Institution of Electrical 
Engineers. The members and guests present included the 
following : 

Messrs. L. Andrew, J. G. Ames, J. Atherton, T. Browett, 
A. Brooker, A. Bellamy, D. Bates, R. Blackmore, G. H. 
Chambers, J. Connolly, J. T. Connolly, 8. V. Clirehugh, E. W. 
Cowan, E. A. Claremont, H. Dickenson, Henry Edmunds, A. 
Eckstein, A. Ellis, V. A. Fynn, A. Fairley, W. Forster, S. Z. 
de Ferranti, A. E. Garbutt, F. Gibbons, W. W. Haldane Gee, 
Geo. Hill, R. Hammond, Dr. Ed. Hopkinson, E. S. Jacob, S. 
Joyce, S. Hartford, J. Slater Lewis, A. Marr, D. S. Mitchell, 
G. H. Nisbett, Dr. J. T. Nicolson, T. L. Pescatore, P. 
Pescatore, J. S. Raworth, P. Rusling, E. S. Shoults, G. Shultz, 
A. M. Sillar, A. Still, W. Stead, C. . Turner, A. E. Tanner, 
James Taylor, Prof. S. P. H. Vincent, 
C. H. Wordingham. 

The retiring president, Mr. S. Z. de Ferranti, read a letter 
from Prof. Perry, regretting that he was unable to be present, 
and expressing the sentiment that when the peak of the 
evening load came on at the dinner he wished them good feed, 
clean fires, with no clinkers, plenty of draught, and a steady 
pressure. 

Prof. S. P. THompson, in proposing the health of The 
President and the Society,” said that as president of the 
institution he was glad to inform them of the enormous growth 
of the older society. Represented by a curve, he might say 
that the tangent of the angle of its inclination waa on the 


Thompson, W. 
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increase. Asa Yorkshireman he was proud of what the North 
had done, and specially alluded to the gain of engineering and 
acience in Parliament by the elections of Mr. Wm. Mather and 
Sir Michael Foster. 

In revly, Mr. Ferrayt: said that he had supported the 
merging of the Northern Society into the Institution, because 
he thought that it would be likely to improve the position of 
the profession. They were now the Manchester branch of the 
Inatitution of Electrical Engineers, the vote having been almost 
unanimous. | 

Mr. Henry Ep»cnps, in proposing ‘‘The Profession,” 
reminded the meeting that union is strength, and that it might 
be a good thing to standardise the members of the electrical 
profeasion. 

Mr. Ropsrt Hammonp, as an electrical pioneer, responded 
to the toast, and gave various personal definitions of the term 
profession. He considered that the generation, distribution, 
and utilisation of electrical enery was a noble task. 

Mr. J. S. RawokrE, in toasting ‘‘ The Guests,” as usual said 
some bright th In the amalgamation with the Institution 
they would be in the position of the wise child, and the 
Institution in that of the happy father. 

Prof. S. P. THompson, in replying, mentioned that there 
were now five branches of the Institution—namely, Newoastle, 
Dublin, G w, Cape Town, and Manchester. This summer 
there would an important meeting in Paris, and in Whit- 
week, 1901, they hoped to accept the invitation of Mr. Rathenau, 
the managing director of the German General Electric Com- 
pany, to go to Berlin. There was an important programme of 
papers to be read before the Institution this session, including 
one by Dr. Taylor Jones on electro-therapeutics, one by Mr. 
O. E. Groves, of the Thames Ireaworks, on the electrical 
equipment of a man-of-war, one by Prof. George Forbes on 

transmission, and one by Mr. Mordey on 


dynamos. 

Dr. Epwarp Horxrison, the new president of the Manchester 
branch, proposed Technical Education,” coupled with the 
name of Dr. J. T. Nicolson, who, he said, had helped to found 
the engineering school at Cambridge, and after some time 
pr the McGill University, in Canada, had come to Man- 

to take of the engineering department of the 
municipal technical school of Manchester. He assured Dr. 
Nicolson of their very hearty support. 

In thanking the meeting Dr. Nioolsox wished the labora- 
tories of the new school shoùld be practically useful in solving 
trade problems, and great attention was being given to their 
equipment. In electrical neering he and Mr. Ges, who 
were responsible for the work, would be glad of the help of any 
interested in special branches. | E 


ELLE 


GLASGOW AND WEST OF SCOTLAND TECHNICAL 
COLLEGE SCIENTIFIC SOCIETY. 


The seventh annual dinner of the above society was held on 
Saturday evening last in the Bath Hotel, Glasgow. The 
resident of the society, Mr. David Howe Morton, M.I.0.E., 

I. M. E., occupied the chair, supported by Mr. Wm. Arnot, 
M. I. C. E., M. I. B. E., and ex-Provost William Shanks, of Barr- 
head. After dinner the President addressed the company, and 
the programme was then proceeded with. This was interspersed 
with the usual toasts, ‘‘The Queen being propesed by the 
President in a few well-chosen words, and meeting with an 
enthusiastic response. | 

Mr. Frank B. Lea, B.A., A. M. I. E. E., proposed ‘The 
Army, Navy, and Auxiliary Forces,” eulogising in a smart 
speech the gallant deeds of these forces in South Africa. 
Lieutenant AxpREW M. Downie, B. So., replied, drawing 
attention to the growing importance of the engineer in every 


4‘7in. naval | from H. M. S. Powerful, which had 
enabled Ladysmith to hold out so well, were designed and fitted 
by the engineers of that vessel. ö 
‘ The Lecturers” was proposed by the Hon. Secretary 
(Mr. Andrew Stewart, A. I. E. E.), and nded to by 
Ex-Provost SHanxs, who spoke of the great value of societies 
such as the one they were connected with in broadening the 
views of the senior students. He referred to the fact that we 
as a nation were inclined to. ignore the advantages to be secured 
by the aid of science, preferring to depend on our innate 
common-sense and muscular development. This was the case 
not only in the keen struggle for commercial supremacy, but 
in many other directions. We were inclined to despise man 
of our Continental and other rivals, but events in the South 
African war proved. that even a comparatively ignorant and 
narrow-minded people .could, if deeked by scientific skill 
and able leaders, do far more than had been antici- 
pated. Speaking of the progress made by Continental 
nations, particularly Germany, Provost Shanks referred to 


the developm 
cities, but in what we should in this country term pro- 
vincial towns, streets were lighted by electricity, and electric 
tramways linked several towns together 
not even the faintest notion of in this country 
Carnegie had predicted the decline and fall of this nation as a 
great centre of industry; its trade would be transferred to 
America, whose almost unlimited: mineral wealth had 

been touched, while ours was becoming exhausted, but he (Mr. 
Shanks) had a better and a happier vision. It was not proved 
that the industrial prosperity of the future lay with the nation 
having the greatest natural resources, and there were in 
our country modifying circumstancese—Mr. Carnegie had 
admitted there was—which would, the speaker felt sure, 
counterbalance the. of -groat 

country would yet awake to greater things, the 
and scientific training of our young men would be - utilised to a 
much greater extent than hithorto, and our national commerce 
would attain a level which had no parallel in the world’s 
history 
received with a tumult of indescribable enthusiasm. 


sented to Mr. R. A. Ra ' i 
recognition of his valuable services to the society during his 
term of office. The concluding toast of The Society 


and ‘ 
| The following is the report of the engi 
Barker, on the work presented to the 


ents of applied science not only in the large 


in a manner we had 
Mr. Andrew 


resources. This 
restless activity 


The conclusion of Mr. Shanks's eloquent speech was 


During one of the intervals an illuminated address was pre- 
el, the late hon secretary, in 


97 
„ was 


by Mr. Davip Porock, M. L. N. A., who dealt with 


p 
the growth of the society, particularly during the last few 


few 
Mac 


ears. It was responded to by Mr. WILIIAM Dick 
AN, vice-president. 


COMPANIES’ MEETINGS AND REPORTS. — 


CENTRAL LONDON RAILWAY. 


The ninth ordinary general meeting of this Com peny was held 
= 3 last in Westminster Palace Hotel, S. W., Sir Henry 
akley p ng. 
~ In moving the adoption of the report, the Chairman said that 
tically all the capital of the Company had been called up and 
d had been all paid. They had not raised any of the loan capital, 
as they had been advised that would get a much better 
for the 4 per cent. bonds after the railway was opened. ere 
was only one point in the accounts to notice, this gs, aa lom 
of £10,028 for additional land ab the Marble Arch. was 
necessary in order to have plenty of room for and egress 
at that busy point. The superstructure over station was, 
ted to bring in a substantial sum as rent when let. As 
regarded the superstructure over the stations the directors did not 


eg He had hoped that before that date 
opened, bat the difficulties met with ia the tu ling, eto., 
i rogress slow in the lower 


hed necessarily made the p le. 
When this had, however, been completed, ste could be 
taken to fit up the shafts. The underground work Mansion 


House to Shepherd’s Bush was practically completed, ore 
the laying of the third rail, which was under construction. By 

arrangement of the electric machinery, two or three sub-etations 
had to be fitted up, and these were all likely to be ily finished. 
The third rail had to be insulated and bonded, and when this was. 
done the whole of the work would be completed. The work ab the 
Bank had been completed without any disaster oecurripg, and in 
January they had opened the subway for the public ab Lowell jp 


The lifts were all well in hand, six or seven being com » and. 
once these were all conse the railway could be used. At the. 
Shepherd’s Bush shop three of the large engines been worked, 


and as soon as the third rail was finished an experi : 
would be run. This train the 5 5 to run very shortly after the 
end of this month. They could therefore, for an early opening 
of the line. All the work was progressing satisfactorily, but 


branch of the service, and pointing out that the mountings of course, they had had one or two obstructions. For instance, one 


of the rotary converters on oi der was lost owing to the ship founder- 
ing, and d delay was caused. One of the shafts was also found 
to be faulty. With respect to the delay in opening, Sir Benjamin 
Baker, the engineer, had reported it was not reasonabl 
possible to me when the line would be ready to open until he 
tried the machinery. When this wae done, however, they would nob 
be long before the line was commonly used. As to the Bill they had 


promoted in Parliament, at the spec meeting after this one th 
‘proposed to alter the fares for the wor 

‘of having a Id. fare in each direction as stated in the 
‘a return fare of 2d., the return being used by auy train daring 


kmen’s trains, apd ins 
ill to bave 


the day. This would prevent the filling of whole trains with work- 


‘men at a later period of the day to the inconvenience of other 


passengers. The directors bad seen fib to appoint a general 
manager, by name Mr. Granville C. Cunningham. This gentleman 


had had a very large experience, and seemed in every way fitted 


for the post he was to occupy. 
The report was seconded by Lord Colville of Culreess, K.T., 
carried unanimous! 


Messrs. Fowler and 
, and affixed to the 
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balapce-sheet : ‘‘ Very little work now remains to be done to com- 
N the railway except that connected with the electric equipment. 
os 


tation buildings are now all complete to the ficst floor, and 
the booking hall and office fittings are being proceed with ab all 


te. Ab the Bank, with the exception of the two entrances in 
front of the Royal Exchange, the public subways are finished, and 
have been opened for the use of the Waterloo and City Railway. 
The electric lifte are now 5 complete at seven out of the 
thirteen stations. Ab the depdd the erection of the electric plant 
has proceeded 


of cable have been laid. and the first sub-station at Notting Hill- 

te is so far advanced that we hope to run an experimental train 

y the end of this month. All the electric locomotives have been 
delivered and érected.” 


WESTMINSTER ELECTRIC SUPPLY. 


The ordinary general meeting of this Company was held on 


Wednesday last at Eccleston-place, S. W. 

Lord Suffield, in moving the adoption of the report, oongratu 
lated the shareholders on the steady and satisfactory progress 
being made by the Corporation. Last year he had stated that the 
Board bad no reason to expect any falling off in demand, and, as 
shown in the report, the number of lamps added last year was 
greater than in any year since they commenced business, They had 
also found that a large number of lamps had been added to the main 
in excess of what they were aware of, these baving been gradually 
added by customers to meet their convenience. Although the cost 
of steam coal continued very high. the profit for last year showed a 
large increase, and the directors therefore felt justifled in recom- 
mending an increase in dividend of 1 per ceno. The cost at the 
works also, as well as management expenses, com very favour- 
ably with previous years, owing to the ino output. In his 
certificate, the Government auditor took exception: fo a sum of 
£1,582 for which they had taken credit in the net revenue account. 
This sum was for interest on advances they had made to the 
Central Electric Supply Company, and the auditor was of opinion 


that, as that company was owned by this Corporation and the 


Sd. James’s Company, and was not at nt earning any 
income, it would have been better nob to take the item into 
acodunt. The directors, however, thought it necessary to intro- 
dace the item to show the correct position of the Corporation; 
bub the amount was not included in dividend, but simply 
cartied forward. The Corporation had now come to the end of 
ite capital, and the directors were considering how best to raise 
more. When they had decided what to do, due notice would be 
given to the shareholders. | | 

Mr. E. Boulneis, M. P., seconded and the report was adopted, 
a dividend being declared at the rate of 16 per conb., making, with 
the interim a total distribution for the year of 13 per cent., and 
carrying forward £3,773. | 


BRISTOL TRAMWAYS AND CARRIAGE. 


The ordinary general meeting was held last week, ab which the 
directors’ report and statement of accounts (published in our last 
issue) was adopted. In the absence, through indisposition, of Mr. 
W. Butler, the chairman, the chair was occupied by Mr. C. H. 
Low, vice-chairman. l 

The Chairman ssid that everything was going on satisfactorily, 
and that they anticipated being able to open the whole of the 
reconstructed lines, together with the extensions, some time during 
the ensuing summer. In the meantime it was satiefactory to know 
that the additional electric lines which were opened last year had 
been working very smoothly indeed, and with the greatest possible 
satisfaction to the citizens generally, and he had no doubt that 
when the complete system was in working order a very large 
accession of traffic would ensue. For this they had provided by 
having ordered a good supply of electric cars, so as to be able to 
cope with the maximum traffic. ; 

Mr. W. Butler was re- elected as a director of the Company, and 
Mr. Solomon Hare was again chosen auditor. 


BRITISH INSULATED WIRE. 


The report of the directors for the year ended Dec. 31, 1899, to 
be submitted to the shareholders at the fourth ordinary perie 
meeting, to be held at the offices of the Company, Prescot, Lanca- 
shire, to-day, Feb. 16, 1900, at 3.15 p.m., atates that the gross 
peons for the year amount to £92,653. 158. 5d., from which has to 

deducted administration, legal expenses, fees on patente, and 
interest on debentures, amounting in all to £22,192, 19s. 5d., 
leaving a balance of £70,460. 16a. This amount has been charged 
with depreciation of buildings, plant and machinery, according to 
scale, £10,987. 126. 3d.; amount written off patents, £5,000; 
leaving a balance of £54,473. 38. 9d. Adding to this the balance 
of £1,994. 5s. 11d. brought forward from last year's account, and 
the transfer fees of £90. 4s. 6d., there remains a balance available 
for dividend of £56,557. 148, 2d. The following dividends have 
already been paid—viz.: dividend on preference shares, £10, 124. 
19s. 7d.; and interim dividend for the half-year ending 
Jane 20, 1899, on the ordinary shares at the rate of 10 per 
cent. i annum, £10,000 ; eerie a final balance of £36,432. 
lds. 7d. The directors recommend that a dividend of 15 per 
cent. on the ordinary shares be declared for the year, 


rapidly, and two of the large main generating 
engines are complete, and have béen under steam. Twelve miles 


which, after. deducting the interim dividend, will leave a 
balance of 10 per cent. to be now divided. This will absorb 
£20,000, and leave a balance of £16,482. 14s. 7d., out of which the 
directors recommend that a bonus of 5 cent. be aleo paid to 
the ordinary sbareholders, and the noe of £6,432. 14s, 7d. 
carried forward. During the year 12,500 preference shares, com- 
pleting the authorised capital, have been offered and subscribed 
ab £6 per share. The buildings of the new co wire works are 
completed, and are very nearly equipped with necessary plant 
and machinery, and are expected to be working within the next 
few weeks. This extension will afford greater facilities for the 
rapid execution of orders. The results of the year’s working have 
been most satisfactory, and it will be seen that there have been 
great additions during the yea: to the purchases and output of 
the business, the buildings and plant, and the amount of capital 
employed. Having regard to the y-increased volume of 
business in hand, and offering, and to capital uired in the 
copper mills, it is absolutely to provide a amount 
of additional working capital, which can at once be profitably 
employed. Mr. J. B. Atherton and Mr. S. Z. de Ferranti, whe 
are the retiring directors, being eligible, offer themselves for 
re-election. Meears. C ade, and Co., the auditors, aleo 
retire, and offer themselves for re-election. 


NORTHAMPTON ELECTRIC LIGHT AWD POWER. 


The annual report of the Northampton Electric Light and Power 
Company, Limited, states: ‘‘ In the last annual report the directors 
announced that they had determined to adhere to the policy of 
reducing the price of current, ‘whatever might be the immediate 
effect on profit and loes.’ The course taken has been fully justified 
by the result. Daring the past year the additional lampe fixed 
(at 8 o. p.) have been 5,667, and motive power supplied equivalent 
to 1,035 lampe - total, 6,702; as against 1,977 for the previous 

ear. There is now the equivalent of 19.763 lamps fixed. The 
lance of the revenue account is £1,714. 5e. 8d., as compared 
with £1,258 10a. 7d. In pursuance of the line of policy above 
indicated, the tariff for motive power has been reduced to 14d. per 
unit for current used. after a three hours’ daily maximum demand. 
The acquisition of land referred to in the last report has now been 
carried into effect, with the result that the Company are in posses- 
sion of a largo and compact freehold’ estate with three important 
frontages. The Company's mains have been extended in various 
directions, 24 miles in all, making a total of 6 miles 18 yards, With 
to coal, the directors have been obliged to pay an increased 
price of 15 per cent., but as they entered into a new contract last - 
autumn, it is hoped that the great rise which has taken place this 
year will rot affect the Company. Ib has been decided to raise 
the pressure of the Company’s supply, which will conduce to more 
economical working and a better service. The bares to the 
higher pressure is now being almoet universally adopted through- 
out the country. With reference to the application of the balance 
of revenue, it will be seen that a further sum £350 has been 
carried to the depreciation account, making a total of £2,000, and 
that £43 has been written off preliminary expenses. Dividends on 
5 shares will be Bs for the year ending Dec. 31, 
1899—viz., 6 per cent. fixed, „and 5 per cent. fixed, £261. 
lle. 8d. Ib is proposed VV the 
sbares, which will require 178. 9d., and to carry forward 
£178. 138. 6d. Messrs. S. L. Seckham and R. Cleaver retire from 
the Board in rotation, and Mr. Cleaver only offers himself for 
re-election.” — Northampton Mercury. | 
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NATIONAL ELECTRIC SUPPLY. 


The directors of the National Electric Supply Company, Preston, 
have just issued their report and statement of accounts for the 
year ending Dec. 31, 1899. In it they state that the business of 
the ess tf has made satisfactory progress during the year. 
One hun and seventy-five new consumers, representing a total. 
of 9,252 8.0. p. lamps, have been connected to the mains. Nearly 
seven miles of mains have been laid, including extensions in 
Ribbleton-lane, Ashton, Fulwood, Cadley, Avenham district, etc., 
and additions have been made to the machinery at the works, | 
The expenditure on capital account for the year has been £15,390 ; 
£10,250 in 4 per cent. preference shares has been issued during 
the year. The increase in revenue for the year over that of 1898 
is 21 per cent. Owing to the rapid growth of the Company's 
business an extension of the works in Bushell-street is urgently 
required. Land adjoining the works has been purchased, and a 
new engine and boiler house put in hand. This has been carefully 
designed on the most modern lines, and when completed will be 
one of the best equipped in the kingdom. The profits for 
the year is £7,253. 8s., which, with the balance fon lasd year, 
makes a total of £7,271.—Preston Herald, 


W. T. HENLEY’S TELEGRAPH. 


The report of the directors for 1889, to be presented at the 
meeting on the 28th inst., states that there is a net profit of 
£46,037. Oat of £54,840 available for distribution, the directors 
have transferred £10,000 to the reserve account, and the following 
dividends are recommended: on the preference shares at the 
rate of 4} por cent.; on the ordinary shares at the rate of 15 per 
cent.; which, including the interim dividend of 4 per cent., lea ves 
£18,863 to be carried forward. 
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NATIONAL TELEPHONE. 


The twenty fifth ordinary general meeting of this Company was 
held saladi) ab 8 Hotel, E. C., Mr. J. Staats Forbes 


g. : 
j The Chairman said that practically tke whole business of the 
meeting was contained in paragraphs 1 to 5 of the report. Thus 
the income for the half-year amounted to £663,523 as compared 
with £573,707 for the corresponding period of 1898, being an 
increase of £89,815. The working expenses for the half-year 
amounted to £359,302 as compared with £312, 462 for the same period 
‘of 1898, being an increase of £46,840. After deducting the Post 
Office royalties, amounting to £64,176, the net result for the half- 
year was a profit balance of £240,044 as compared with £206,888 
or the corresponding period of 1898, or an increase of £33,155. 
The rentals carried forward for unexpired terms of running con- 
tracts were £631,590 as compared with £536,654 for the similar 
pario of 1898, being an increase of £94,936. Out of the available 


alance of £199,950 shown by the net revenue account a dividend . 


ab the rate of 6 per cent. per annum, ‘less income tax, on the 
first and second 5 shares, 5 per cent. per annum, less 
income tax, on the thi 
per annum, free of income tax, on the ordinary shares was 
recommended. The 
to the reserve fund, carrying forward the balance of £6,200. 
The sum of £369,821. 19s. 8d. had been expended during the half- 
in the erection of 10,000 addition 
ines, and in the construction of underground lines. The same 
‘figures were shown perhaps even more clearly in the accounts. 


and were compared with the results of previous years. As to. 
‘the matter of the Post Office, the Government had intimated. | 
with the Company with the most. 


that they would deal 
scrupulous fairness. He thought it monstrous, however, 
that they had that year been compelled to pay 
Post Office a sum equal to 21 per cent. on their ned income. 
‘Those who complained at having to pay high prices for their 
telephones, should think that if it were not for the Government 
tax something might be done towards cheapening them. As to 
the extension of the Company, he said that in 1894 they had 
73.000 lines, in 1895 théy had 82,000, in 1896 94,000, in 1897 
106.000, in 1898 120,000, and in that, the record year, they had 
gone up to 140,600. 
The report was seconded by Lord Harris, and adopted. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 
Directors: William Francis Fladgate, Eeq., Craig’s court, S. W. 
N G. H. Brougham Glasier, Eeq., Sv. James's-street, 
S. W. (vice-chairman); Stefano Gatti, Esq. (A. and S. Gatti), 
Strand, W.C. (managing director); John M. Gatti, Eeq. (A. and 


8. Gatti), Strand, W. C.; Richard Chadwick, Esq., St. Martin’s- 
Secretar 


lane, W.C. : Edwd. Wilmot Seale, Eeq. Engineer ·- in- 
chief: W. H. Patchell, M. I. C. E., M. I. E. E., M.I. Mech. E. 

Report of the directors (with abstract of accounts) to be presented 
to the ordinary general meeting of the Corporation to be held at 
the offices, 15, Maiden-lane, Covent-garden, W.C., on Tueeday, 
Feb. 27, at 12 noon : 

In submitting the accounta for the year ended Dec. 31, 1899, 
the directors are pleased to report that the progress of the business 

‘has been very satisfactory. The Maiden-lane, Lambeth, and 
Short’s-gardens stations, and the plant and machinery, have been 
maintained in a high state of efficiency. The equivalent of 48,453 
additional 8 c.p. lampe, nearly double the number added in 1898, 
have been 1 up to the mains of tbe Corporation durin 
the past year, making a total of 182,689 lamps now connected. 
There have been 244 miles added to the mains laid, making 
altogether 1253 miles. The sales of current from the stations 
of the Corporation have increased by 615,897 units during 
the year. The further extension of the Lambeth station 
is being carried out, and will shortly be completed, afford- 
ing accommodation for an additional 2,500 h.p., and the 
requisite machinery and plant have been ordered. The installa- 
tion in Short’s-gardens is being proceeded witb, and supply is 
now being given from that station. The large increase in the 
business g the past year, and the prospective requirements 
‘of the several districts supplied, will necessitate an increase of 
capital. A special meeting of the shareholders to consider this 
will therefore be convened at an early date. The provisional order 
to supply electric energy within the City of London, referred to 
in the directors’ report for the year 1898, was granted to this 
8 by the of Trade, and the order confirmed by 
Parliament. Some mains have already been laid in the western 
portions of the City, and supply given from the existing stations 
of the Corporation. o directors have made arrangements for 
acquiring 74 acres of freehold land at Bow. Tho greater portion 

ili be devoted to the purposes of the City provisional order, which 
provides that a separate station shall be erected for the purposes 
of supplying the City. They, hower, propoee to reserve sufficient 
space to enable them to erect a separate installation should they 
find ib expedient for the other purposes of the Company. 
A Bill is being promoted in the present session of Parliament 
seeking statutory powers to lay mains from Bow to the City, and 
to enable the Corporation to connect up with their stations, and 
to supply electric energy in bulk to such of the local authorities 
en route as may desire it. The City provisional order further 
provisos thab separate accounts be kept of all receipts and e 

iture. The directors are taking measures to comply with: these 
requirements, and to enable them satiefuctorily so to do it, will 
probably be necessary either that separate capital be created in the 
existing Company for the purpose of this order, or that another 


preference shares, and 6 per cent.. 


‘for re-election. > > > 
exchange and private 


the 


company be . The matters will be dealt with ab the 
y l Id will be seen from the accounts thas 
the debenture debt has reduced from £79,000 to £24,200, and 


‘the temporary loan of £57,500 has been paid off. The directors 
also point oub that the total reserves of the 


Corporation now 
amount to £137,267, ly 40 per cent. on the total share 


capital. The hed earn as shown in the revenue 
account, have amognted to 677. 176. ld. A sum of 
£3,451. 5a. 7d. has been d in respect of interesd on 
debentures and temporary loans up to Dec. 31, 1899, and 


8 per cent. for the half-year ended June 30, 1899. There remains 
a sum of £17,518. 26. 1ld., which, added to the undivided profo 
of 43.292. ls. 5d. from the 5 year’s account, makes 
£20,810. 4s. 4d., which the directors propose to deal with as 


follows: to ate Das 8 dividend on 44 per cent. preference shares 
to 


(apportion 31, 1899), £4,500 ; to . Pry a dividend at the 
rate of £10 per cent. for the half-year end ec. 31, 1899, on the 
ordinary shares (making with the interim dividend paid in August, 


„1899, £9 per cent. for the whole year), £11,768. 10s. 6d.; and to 
Ur. G 


carry forward £4,541. 13s. 10d. eo. H. Brougham Glasier 


and Mr, Jobn M. Gatti are the directors who retire by rotation, 


Board also proposed to transfer £80,000 ‘and, befng eligible, offer themselves for re-election. The auditors, 


Messrs. O. R. Johnson and Son, also retire, and offer themselves 


e > ç a è ç œs: 1 


Revenve Account, Year ENDING Deo, 31, 1899. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel, including carriage £18,766 6 9 
Oil, eto., and o room stores 929 7 10 
Proportion of 6 740 17 0 
Wages and gratuitles . — 4.874 13 5 

and maintenance as follows:: — 20,311 5 0 
uildings........ CNC s 250 2 10 l 
Engines, boilers, dynamos eto... 3,695 11 1 
Acoumulators and acoessories..... 2076 8 2 
4221 2 1 
£24 632. 7 1 

N Distribution of Electricity. . 
Proportion of salarieess 945 15 5 i 
i eee 180 18 7 

pairs, testing, tenance, an 

‘| renewals si maine e 877 15 8 
Repairs, maintenance, and renew y 

of meters, etc., on consumers’ 

premises ..... e 379 9 5 
Waylea ves and licensee 805 11 11 i 

— 3191 0 
Renta, rates, taxes, and insurance 2.730 1 3 
Mansgement Expenses. 
Directors remuneration ............. « 1.050 0 
SRA sor rom yy CIVIC = 15 8 
tationery inting . 
Gene en charges 400 2 5 
Auditors of Company ........ e 75 0 0 
Auditor e i 75 0 0 
. — 1261 4 2 
Law costs and expenses „ 206 16 5 
Other professional charges. . 58 18 6 
Accident compensation claim . . 130 11 9 
Depreciation in respect of plant, machinery, etc... 38,000 0 0 
N 43 109 10 2 
Rents, repairs, rates, and taxes payable in respect of 
property not in oocupation............ e 130 0 0 
Total expenditure CCC 43.239 10 2 
Balance carried to net revenue. . . . 27,677 17 11 
470,917 8 1 

Cr. E ad. 
Sales of current, lees rebates and bad debts . . 09, 70! 2 10 
Rentals of meters, etc., en consumers’ premises. 994 1 9 
Transfer fees and sundry receipts.......... TEET . 52 3 6 
ee ö aS s £70,747 8 1 

te receivable in res of property not 7 
. occupation * e . . 170 0 0 
' E70 917 8. 1 
GENERAL BALANCE SuHeet, Dec. 31, 1800. 

Dr. 5 Liabilities. £ s d. 
Capital acoount—amount received ..... —ub' ... 374.200 0 0 
Sundry creditors for debenture. interest due 

Dec. 31, 1899, £584. 16s. 8d.; preference dividend 

ap to Dec. 31, 1899, £1,656. lls. Id.; 

various credits, £2,277. 158. sundry tradesmen 

and others, £17,855. 20. Sd. o 6 „„ „„ „„ 6„„ 6 „„ 0 ~ 22,374 5 6 
Balance ab credit of ned reovenue account, £27,518, 

13s; 9d.; leas preference dividend to Dec. 31, 

1899, £4,500, and less interim dividend paid in 

August, 1899, on ordinary shares, £6,708. 92. 5d. 16,310 4 4 
is howe fund. acoount, £28,000; leaseholds 
‘depreciation fund account, £5,000 ; share 

premium account, £85,000 ; reserve fund 

(capital) account, £19,267. 7s, d. . . .... 137,267 7 8 

£650,151 17 5 
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Cr... Assets. 
Capital account — amount expended for works 
Expenses of and in connection with obtaining City 

of London provisional order e <a. 
Leasebold premises not occupied by the 5 
Stores on hand at Dec. 31, 1899: coal, £887. 46. 7d.; 

oils, waste, etc., £76. 7e. 7d.; general stores, 
cables, etc., £2,827. lle, 2d.; stationery, £139. eT 


4s, 
Sundry debite for payments on account of contracts 


in coarse Of oompletion . ã p 9,778 7 5 
Sandry debtors for current supplied to Dec. 31,1899 22.141 0 4 
Other debtors... ..........cecceee i 2,012 16 7 
Cash at bankers and in band....... . S 56,589 8 0 

N £550,151 17 5 
STATEMENT oF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity apes sor 115 aie units. . . 4, 788. 498 
u c pe eoeneeeeeosneses son 7 

Quantity sold { Private consumers by meter 3,837 449} 8,862, 128 
8 used on work . e e ee DOS 142 
otal quantity acoounted foeͤe r . e ~- 4,765 270 

se nob accounted for . . = 23, 

amber of public lampe EIEE TETS 5 13 
Total maximum supply demanded (kilowatts) ........... i 2,512 


BRITISH INSULATED WIRE. 


The fourth ordinary general meeting of the shareholders of this 
Company was held last Friday ab -Offices of the Oompany, 
Prescot, Lancs., Mr. W. Marriner B presiding, 

The in moving the adoption of the report and 


Chairman, 

balance-sheet, said that be had to congratulate the shareholders 
on the continued growth and success of the business. He thought 
the shareholders hardly realised what this continued growth and 
increase meant. Probably all had played at the game of the 
horseshoe by taking the first nail and doubling it, and the second 
nail, etc., and found the large amount it came to when multiplied 
continuously all the way through by the number of nails in a 
horse’s shoe. He did not say they had gone on in that proportion, 
bub they had gone on in half thao proporson, and he wanted the 
shareholders to grasp this particular fact because this brought 
them to the fact that they were asking for an increase of capital. 
Since the Company s in 1892 he was glad, indeed, to say that 
the increase, on the average, had been 50 per cent. on the year 
previous. They could quite imagiae that when that up to, 
say, £1,000,000, and they suddenly found they reached £1,500,000, 
id made a very d difference in the calculations and in the 
-working of the business. It might go on for one year or two 
years, but to goon 5 as this business had done, showed 
the business in itself was go , and the goods sent out were of 
the best qaality, and that the demand was gradually increasing. 
The orders which they had in hand justified them in thinking that 
their increase for the present was going to be at about the 
same rate. Turning to the balance-sheet, they would notice that’ 
the profits were about £20,000 more than last year, or £92,000, , 
as against £72,000 last year The administration and other 
expenses were necessarily higher because they were do a 
much larger business, but the directors did not think those 
expenses were beyond the ratio in which they should be ex- 
tended, according to the business which had been done, They 
could not tell till the end of the year what the increased 
capital bad done for them, but they had every reason to believe 
that the money which they then asked for could be very 
profitably spent, and the orders which they had on the books 
were equal to the whole of the turnover for a year about a year 
or two ago. He hoped that 15 per cent. and the bonus of 
5 per cent. would be ble.to the shareholders, and that they 
would sanction what the directors had done. 

Mr. E. K. Muspratt, in seconding the adoption of the report, 
stated that the increase of the business and the increase in the 
price of materials necessitated the askiag for extra capital. 

The motion was then carried. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The report of the directors, to be submitted to the thirty-sixth | 


9 meeting to be held on Tuesday, Feb. 27, 1900, ab 1 P 
states that the accounts for the year show a neb profit of £82,828. 
46. ld., after charging the intereso on the debentures. To this 
sum must be added £38,205. 2a. brought forward from last year, 
making a total of £121,033. 6s. Id. From this amount is deducted 
the interim dividend of 5 per cent,, paid July 18, 1899, amounting 
to £22,410, leaving £98,623. 6s. Id. to be dealt with. Of this sum 
the directors propoee to distribute a dividend of £1. 4s. per share, 
absorbing £44,820, being at the rate of 10 per cent , and making, 
with the amount a y paid, a total dividend for the year of 
EI. 166. per share, or 15 per cent., free of income tax, leaving 
£53,803. 6s. 1d. bo be carried forward to the next account. The 
business of the Company has been satisfactorily maintained during 
the past year. The factories have been fully occupied in the 
manufacture of submarine telegraph cables and of insulated wire, 
whilst the Company's steamehips have been actively engaged in 
the laying of cables, as well as on repairing operations. The 
factories ab East Greenwich and Wharf-road and the Company's 
steamships are in a thoroughly efficient condition. The directors 
propose to add a further sum of -£5,000 to the pension. fund 
established last year for the benefit of the Company's staff. The 
retiring direotors are Sir Robert G. W. Herbert and Sir James 


! Pender, who, 


meeti 


NEWCASTLE-.UPON-TYNE ELECTRIC SUPPLY. 


Directors: Alderman T. G. Gibson, J P. (chairman); Dr. J. T. 
Merz; Dr. Robt. Spence Watson ; Colonel F. F. Sheppee ; J. 
Tennant, .; J. H. Armstrong, a 

Report of directors (with abstract of accounts) submitted to the 
b general meeting of the shareholders held at the offices of 
the Company, 50, New Bridge-street, Newcastle, on Feb. 22: 

The directors have pleasure in stating that the unite sold show 
an increase for the year of 163,309, the total being 967, 098, as 
against 803,789 in the year 1898, The total profits of the year’s 
trading amount to £8,177. 16s. 10d., against which have been 
written off special expenditure on the reconstruction and 
ment of dynamos £800. 9s. 11d., and coste incurred on 
mentary matters £875. 16s. lld., leaving a balance of £6,501. 10s. 
Adding to this the balance brought forward from last year of 
£994. Os. 2d., there is a sum to be dealt with of £7,495. 10s. 2d. 
Out of this amount an interim dividend of 4 per cent. was paid 
in July last, and the directors now propose to pay a further 
dividend at the same rate, in all 8 per cent. per 
annum, and absorbing £5,341. 12s, 8d., and to increase the 
reserve and depreciation account by a further sum of £342. 16., 
carrying forward to next year a balance of £1,811. ls. 6d. 
The reserve account, after dealing with the above amount of 
£342. 18s., and also the premiums received on shares issued during 
the year, will stand at £20,000. The necessary ex itare on 
capital to k pace with the demand for current during the year, 
and to provide for a continuous-current service, has amounted bo 
£28,518. ls. 2d. The continuous-current service referred to in 
last year's report ds nearing completion. A Bill is being promoted 
in Parliament, which has approved by the shareholders at 
extraordinary meetings, held on the 25th alt. and 12th inst., by 
which further powers will be conferred on the Company with a 
view to the arpa extension of its operations, provisional 
order for supplying Gosforth with electricity is also being s applied 
for. In order to meet the expenditure already incurred, ab 
which will be required to out the above schemes, the sanction 
of the Company will be as to increase the nominal capital by 
£200,000, the new capital to be issued from time to time upon the 
terms of the resolution, which will be submitted to an extraordi- 
nary general meeting in accordance with the articles of association. 
The retiring directors are Mr. T. G. Gibson and Mr. J. H. Arm- 
strong, who are eligible and offer themselves for re-election. The 
aaditor, Mr. Thomas Harrison, also retires, and is eligible for 


re-election. 
BaLaNce-SHEET. 
Capital and Liabilities. £ s. d. 
Nominal capitel—20,000 shares of £5 ach... . 100,000 0 0 
Issued aud allotted—12,497 shares, fully paid... 62,485 0 0 
5,964 shares, £3. 15s. called up.. . . . 2 0 0 
84,850 0 0 
Calls paid in ad vanee q e 5 2. „ 4,676 5 0 
89,526 5 0 
/// ²˙ —ͤ—L 8 o 18,100 0 0 
Creditors on sundry acooĩͥrts . . . 7,223 17 1 
@ account at Dec. 31, 1898, £10,704. 
3s. 7d.; premium on issue of 5,964 shares ab £2 
5 oo, £11,957. 4s.; less 5 
ex ture suspense account, 004. 
3s. 7d. 5 CCCCCCCCCCCC A E 19,657 4 0 
Balance on profit and loss account, £994. Os. 2d.; 
fit for year to date, £6,501. 10s.; less interim 
vidend at Ai cent. per annum for half-year, 
£2,222, 6s. 100d. TE EET 5,273 4 
£139,780 9 5 
n and Assets. E s. d. 
W expenditure— Buildings and spent ab 
. 31, 1898, £71,426. 9a. 4d. ; additions to 
date, £19,244. 4a. Ide. ewe 90,670 13 5 
Moters, transformers, otc., ab Dec. 31, 1898, 
£14,079. 2s. 5d.; additions to date, £3,603 
104; WV). ů0—l!. ĩ é y ĩͤ . 8 17,682 18 6 
Land purchased at Dec. 31, 1888, £10,998. le. 5d.; 
additions to date, £5,428. 5 . 16,426 8 6 
Cost of provisional order 3 14 11 
Gosforth provisional order—cost to date.... . 80 2 10 
General bill — ost to date re new works... s.es.. 161 13 2 
' 125,681 9 3 
Loose plant and tools e Soave 957 12 4 
Office furniture ..... CCC i 342 5 6 
Special expenditure on new offices at Dec. 31, 1898, 
£91. Os. 7d.; leas one-half writen off, £45. 10a. 3d. 45 10 4 
Stocks at valuation ....... o e és 3.373 12 6 
Debtors on current supply and for work done, etc. 7,187 15 0 
Cash in bank and in h o at o o e 0 i Te TT TT Titi y o on t a 2,192 4 6 


= £139,780 9 5 
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Dr. Pnorrr anp Loss Account. £ s. d. 
Station charges —salaries, etc., and maintenance... 4 709 15 9 
Street —salaries and maintenance ............ 607 19 3 
Rents, rates, taxes, and insurance ..........o cesses ꝗͥ . 606 11 2 
General charges — directors’ remuneration, 

£262. 10s. ; office salaries, stationery, etc., 

A! ↄ²⅛. / ⁵³ ⁰ 2,013 15 1 
Balance carried do nun . 2. . 9,396 16 6 

£17,382 17 9 


Special „ on dynamo reconstruction, £ sd. 

eto., during year ..........0 CC 800 9 11 
Costs incurred on parliamentary matters ............ 875 16 11 
Interest on debentares, £817. 68. 9d.; on pur- 


chase price of land, £201. 5e. 7d.; on loans, 
£132. 188. 5d.; on bank overdraft, £11. 11s. d.; 
on calls in advance, £298. 2s. 2d.; leas interest 
received, £43. , e sss 1,217 19 8 
Balance carried down .........cccccccscscecss 2 22 6,501 10 0 
£9,395 16 6 
Cr. j £ 8. d. 
Current supply—Housebold .............. RE 16,019 19 11 
Publio lamp FF 5 581 0 0 
16,600 19 11 
Apparatus rentall1„lll . 22 Z . 720 4 
Profit on sale of lamps. . . . .. . ã . . . 018 4 
Tanne 10 15 0 
£17,382 17 9 
£ ad. 
Balance brought down, being gross profit for year 9,896 16 6 
4090 996 16 6 


WESTMINSTER ELECTRIC SUPPLY. 


Directors: The Right Hon. Lord Suffield, K.C.B. (chairman) ; 
the Right Hon. Lord 1 Captain Edmund I. Bax; 
Edmund Boulnois, Eeq., M. P.; W. Hayes Fisher, Esq., M. P.; 
J. Browne Martin, Eeq.; R. W. Wallace, „C. Engineer- 
in- chief: Prof. Alex. B. W. Kennedy, LL D., F. R. B., M. I. C. E. 
Manager: L. H. Hordern, . Secretary : Frank o, Eeq. 

Report of the directors (with abstract of accounts) to be pre- 
sented to the shareholders ab the ordinary general mee to be 
held at the offices, Eccleston-place, 8.W., on Wednesday, Feb 21, 


at 11 a.m.: 
The supply of current on Dec. 31, 1898, was provided for the 
equivalent of 339,986 lamps of 8 c.p. On Dec. 31, 1899, there was 


on the books an equivalent of 421,445 lamps, The actual additional 
lamps applied for and connected during the year was 54 691. The 
balance of 26,768 lampe represents the results of a re-examination 
of consumers connections which has been made during the year, 
and which showed that the number of lamps connected was, 
to this extent, in excess of those which had been originally 
applied for. Ab the present time there are on circuit the 
equivalent of 427,322, and 5 have been received 
for a farther 8,951 lamps of c. The length of road- 
way in which mains have been laid now exceeds 51 miles, 


made in acquiring 
will shortly commence. 


Cor 
Pall Mall Company each hold a half interest in this undertaking. | 


An interim dividend at the rate of 10 per cent. annum for 
the half year ending Jane 30, 1899, has been distributed. After 
allowing for depreciation, sinking fund, etc., the net balance 
available for dividend is £34,668. Is. 6d. The Board, therefore, 
recommend the payment of a dividend at the rate of 16 per cent. 
per annum, less income tax, for the past half-year, making 13 per 
cent. for the year ending Dec 31 last, carrying forward a balance 
of £3,773 8s. 2d. Te directors have to record with extreme 


ration, to fill the vacancy, and Mr. Hordern, assistant 
pointed man In accordance with the 


-REVENUE Account. 


Dr. Generation of Electricity. 8. d. 
Coal, carriage, unload ing, eto £17,708 16 3 i 
Oil, waste, water, and engine-room 

stores W 2,144 19 10 
Proportion aries of engineers 

and officers * „ 2.323 17 1 
Wages, otc., ab generating stations 5,650 8 2 
Repairs and maintenance: build- 

inge, E700. 48. 5d.; plant, £2 963. 

11s. 6d.; instruments, £38. 78. 11d. 3,702 3 10 

— $1,581 5 2 
Diatribation of Electricity. 
Repairs and maintenance of maine: 

materiale, etc., £589. 83.; pro- 

portion of salaries of officers, l 

£160; wages, etc., £448. 9s. 7d... 1, 197 17 7 
Repairs and maintenance of meters : 

materials, etc., £1,102 9a. 5d. ; a 

salaries and wages, £904. 16s. 5d. 2,007 5 10 

— — 325 3 5 
Rents, Rates, and Taxes. 
66565446 %% %%% „„ „„ „% %%% ooe 1,086 10 4 
Rates and taxes . . 5, 559 11 2 
6,646 1 6 
Management Expenses. 
DDA 3,000 0 0 
Salaries of manager, engineer - in- 

chief, secretary, clerks, etc. ...... 7,026 110 
Stationery and printing 486 13 8 
General charges and office expenses 670 9 9. 

Wages of meter readers, inepectors, 
Pinas IN agp e a 10 5 
preciation on office furniture 
— — 12,135 3 2 
General law charges and parliamentary expenses 324 14 9 
Depreciation, etc. 
Sinking ſanllq U oes 2.500 0 0 
De ion ao οõẽBẽ )ů,ſ.i b. 18,952 0 0 
Special Char 19,452 0 0 
al es. 
rh. s 649 5 9 
Board of Trade audit . . . 85 0 0 
Coat of supplying steam ............... 1,402 14 9 
x te cost re smoke 
t CO TE EEI 92 8 5 
2,319 8 ll 
Total expenditure.......... sse besessene 75,613 16 11 
Balance to neb revenue acoο,jmd . . 68,818 17 11 
£184,432 14 10 

Or. E s. d. 
Sale of curremb by mtr . . . . . . . . 128,211 2 6 
Sale of current by oont rah e 5 2 0 

128,216 4 6 

Lees bed and doubtful debts . cere 8 641 16 4 
127,574 8 2 

Rental of meters, obc., on consumers’ premises 5,144 3 8 
Transfer e e T TT 57 17 6 
Bapply of sten . . . . . . . . . i 1,666 5 6 
£134,432 14 10 

Dr. GENERAL BALANCE:SHEET. £ e. d. 
Capital acoount . . . . . . . . 649,500 0 0 
Amounts received on founders’ sbares cancelled ... 500 0 
Sun Aa a O dessus E E 13,575 7 5 

te by onUumers . . . . . . . . 94 10 0 
ture interest accrued, £4,375; less income 

tar, £145. 166. Sd. . . . eee ese e eee ee — 4,220 3 4 

reciation account. . . 60,280 1 4 
Sinking fund ... .......ccscccsecscsscsersenccssmovecscccosoeenes 12,171 15 11 
COD MPRE NE A E EE E T oR 9,779 4 9 

Net revenue account, £53,977. 40. 10d.; less 

interim dividend to June 30, 1899, ad the rate 

of 10 per cent. per annum, £19,975 ; and income 

tax, £865. 16s. 8d . . . 0 34,068 1 6 

£784,798 4 3 

Cr. £ d. 
Capital accounb........es.sssssosossseeseoresiesesesocososseses 5568 1 7 
Stores in haud: coal, £702. 12s. ; stores, £213. 

16s. 2d. ; general, £192. 15a. 20d... . . 1,109 3 4 
Sundry debtors for current supplied to Dec. 31,1899 43,943 12 3 
Other debtor . e 3,135 9 7 
Cash at bankers (Messrs. Barclay and Co., Limited) 6, 236 2 5 
Cash in band e Moi scisces isiens sdseecesemnasaeisis cesses) 25 17 3 
Deposite with vestries, eto . . . one 676 19 0 
Central Electric Supply Company, Limited, outlay 

on freehold site, etc. e ee 26,946 6 5 
Advances under house- wiring agreements............ 367 19 1 
Investments ab cost k iiMHWU .. . . 14.788 13 4 
Cost of redemption of 5 per cent. and 44 per cent. 

and issue of 34 foe cent. mortgage debentures, 

£5,617. 2s. 6d. ; written off, £1,617. 2s. 6d... 4,000 0 0 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Board of Trade units generated . .. 
Quantit Sold to consumers 
A Y | Used on works for lighting, 


Q ae testing, eto 935532 

uantity expen n batteries ........... . 

in distribution \In feeders ....... 2 789.612 817.654 
Total quantity accounted for . . .: 7, 209 878 
Quantity unaccounted four . . ; 151,867 
Number of lamps on circuit, Dec. 31, 1899 . 1,445 


NOTTING HILL ELFCTRIC LIGHTING. 


Directors : Sir William Crookes, F.R.S. (chairman); Arthur 
Eeq. ; James Thomas 


Ellis Franklin, Esq. ; Alexander Howden, 
Jervis, E-q. Trustees for debenture-holdere : Sir William Crookes, 
F. R. S.; Ri Bidd ulph Martin, Eeq.. M. P. Engineer and 
manager: G. alt z. Secretary: R. G. Rawkins. 

_ Report of thé directors (with abstract of accounts) for the year 
‘ended Dec. 31, 1899: 


The expenditure on capital account at the date of the last | 


balance-sheet stood at £128,003. 19s. 4d., and coring the t 
year a furtber sum of £9,346 14s. 3d. has been expended, of which 
£7,850. 106. 6d: was on new mains and meters, and £1,000 in the 
acquisition of the buildings erected on the freehold land belonging 
to the Company in'Victoria-gardens. Thia brings the total expen- 
diture to £187,350. 138. 7d., which is £6,350. 13e. 7d. in excess of 
the capital received. The only additional sum received on capital 
account was the £5,000 balance of instalments due on debentures 
issued in 1898. The following table shows the progress of the 
Company : 8 


1891 ..... Lampe 6 05888 Loses... £554 18 6 
1892 x a 9.43333s33 Profit. ...... 12 6 1 
1893 „ 12 83ͤüũ . 481 7 1 
1891292 » 15 669 „ anae 2 101 17 8 
1895 »» 20.307 „ err 3, 227 14 10 
1899 „ 25,718 we. Ns 4736 9 8 
1897 E i „0000000 „ veils 6 854 1 2 
1899 „ 46 06 . 7.251 13 7 
1899 » 59 1544 Se ei 10,360 17 4 


The number of consumers is now 1,012, and of these all but 15 per 
cent. are supplied at 200 volte. The cost of coal shows an increase 
of £430, or 30 cent. over the amount of last year, whilet the 
amount realised by the sale of current shows an increase of 35 per 
cent. The pressure of the current at the same time has been kept 
up to its proper standard, and uniformly steady throughout the 
year. In accordance with the powers given to the directors on 
March 1, 1899, application was- made to Parllament for an Act 
authorising the Company, in conjunction with the Kensington and 
Knightebridge Electric Lighting Company, to purchase land and 
erect a joint station for the pur of economically gonerating 
electricity in bulk. This Act received the Royal assent on July 13, 
and a committee consisting of Messrs. A. E. Franklin and J. T 
Jervis, representing this Company, and Sir Frederick Bramwell 
and Mr. Granville R. Ryder, representing the Kensington and 
Knightsbridge Company, in conjunction with the engineers 
and secretaries of the two companies, have been engaged 
during the year in making arrangements for the erection 
of the neceesary buildings, and their equipment with the 
most modern description of machinery. It is estimated that 
the expenditure on these joint works will amount to between 
£80,000 and £100,000, and it is pro to raise the necessary 
capital by a loan to be redeemed by a storing fund in the year 
1931, when the property of this Company is liable to be purchased 
by the local authority. The two companies have entered into a 
matual agreement to take current from the station in accordance 
with their several requiremente, and to contribute each year, in 
proportion to the current taken, such amount as may be required 
or the working expenses and upkeep, together with the interest 
and sinking fund of the borrowed capital. In the year 1931 
the property will revert, free of encumbrances, to the two 
companies in proportion to the respective amounts contri- 
.buted. The directors anticipate that the result will be not 
only a greatly increased power in the production of elec- 
tricity, but also that the shareholders will possess a reversion 
of considerable value, to accrue at the time when their present 
property is. liable to expropriation, thereby constituting a large 
reserve fund, securing them against possible loss in case of under- 
Jaluation. In conjunction with the new works the directors pro- 
to make considerable extensions in districts in the Company’s 
area not hitherto supplied, where they have every reason to 
-; believe that remunerative business will be obtained. Should it be 
+ possible, as anticipated, to make these extensions during the 
Current year, additional capital will be required, and as the 
present powers of the directors in this direction are limited to the 
ue of £19,000 of debentures at presént unissued, it will be 
advisable to provide for an increase of capital. Should this con- 
tingency arise, a special meeting will be called in due course, when 
the details of the proposals will be brought forward for considera- 
tion and approval. Of the £10,360. 178. 4d, profit, the directors 
have seb aside £1,500 for depreciation and rve fund, bringing 
the total amount up to £6,000, This Obey, consider suffi- 
cient, partly in consequence of the arrangements detailed above, 
but es y in view of the fact that the whole of the capital 
expenditure of the Company, with the exception of the £3,833. 
196. representing ‘the cost of provisional order and the purchase 
Of patente, otc., is entirely represented by visible assets ab prime 


cost. All repairs and renewals have been paid for out of revenue. 
After paying the debenture interest, amounting to £1,183. 6s. 11d., 
and 6 cent. on the preference shares, amounting to £1,798. 16e., 
there is a balance of £5,827. 18s. 7d., out of which the directors 
recommend a dividend of 6 per cent. on the ordinary shares, 
amounting to £3,871. 4s., leaving a balance of £1,956 14s. 7d. 
-According to the articles of association, one-half is credited to the 
holders of the founders’ shares, and out of the other half, including 
the amount brought forward from last year, it is proposed to pay 
a further dividend of 1 per cent. on both the preference and 
ordinary shares, making 7 per cent. for the year, and leaving a 
balance of £64. 148. 9d. to be carried forward. An interim 
dividend of 3 per cent. was paid on July 1, and the balance of 
4 per cent, will be paid forthwith, together with a distribution of 
EI. 16s. per share to the founders’ shares. The directors desire to 
place on record their appreciation of the services of the engineer 
and manager, secretary, and staff generally. Ib is with 
deep that the directors have to announce the death, 
in his eightieth year, of their esteemed co ue, Mr. 
Francis Radford, whose business capacity aud important 
local infiuence tly contributed to the success of the 

The directors retiring in rotation are Messrs. A. E. 
and J. T. Jervis, who, being eligible, offer them- 
selves for re-election. The shareholders’ auditors, Messrs. Fox, 
Sissons, and Co., retire, and, being eligible, offer themselves for 
re-election. | : 0 


REVENUE ACCOUNT, 


Dr. Generation of Electricity. £ 3. d. 
Coal and other fuel ...... PEE £1,901 13 4 
Oil, etc., and engine-room stores...... 2854 18 10 
Wages and gratuities . 646 7 5 
Bopal and maintenance as follows : 
uildingnsse . . 4 12 10 
Engines, boilerr e . 322 2 1 
Dynamos. . . 47 5 9 
Other machinery, instruments, and 
tools e e 2 9 1 0 
Acoumula tore 493 19 6 
— 3680 0 9 
Distribution of Electricity. 
Repairs, maintenance, and renewals 
OE MAING E T 165 4 8 
‘Wages of meter readers, eto 35 16 8 
— 201 1 4 
Rates and taxes . e . Fe 649 11 10 
Management Expenees. 
Fees to directors, trustees, and i 
Balaries oi sipiris 4 isendi 2,336 8 6 
Stationery, printing, and general 
establishment charges. 222 16 4 
Auditors of Company........... ( è 52 10 0 
Auditor appointed by Board of Trade 37 0 0 
— 2 648 14 10 
Special Cha 
Insuranoes sseossoseesososooe ae 99 14 11 
Law obsta .....cscccccrcaccceessesreceseeees e 15 1 8 
Costs of debenture issue . 18 15 0 
— — 133 11 7 
Connecting installations, and sundry stores 261 16 6 
7574 16 10 
Balance carried to net revenue account.. ........ ... 10,360 17 4 
£17,935 14 2 
Cr. E asd. 
Sale of current (665,129 unite), less discounts and 
Dad debt. ñ — 16423 3 2 
Rental of meters, etc., on consumers’ premises 654 8 ll 
Connecting installations, sale of stores, eto 574 11 1 
Rents receivabls EI E44er* A4 . . 273 1 0 
Transfer feee, etc... . C ian 10 10 0 
£17,935 14 2 
r. i GENERAL BALANCE SHEET. - £ s. d. 
Capital acoount - amount receive l.. 131,000 0 0 
Sundry tradesmen and others . 2915 3 1 
Sand ry creditors ..........cccccccecs sossessosesssesoseso 9985 1434 3 1 
Depreciation, renewal, and reserve fund account... 6,000 0 0 
Founders’ shares undivided profit account 17 6 
Preference and ordinary shares undivided profit 
MOULD: +<ce arvana E E T 31 7 5 
Balance at credit of net revenue account, £7,626. 
14s. 7d.; less interim dividend on orainary pre- 
ference shares, £899. 8a. ; interim dividend paid 
on ordinary shares, £1,935, 1 222 . 4.791 14 7 
£146,203 15 8 
r. £ 8. d 
Capital account —-amount expended for works, 
including cost of provisional order. 137 350 13 7 
Sundry debtors for current supplied, eto re 6,731 8 8 
Other debtorssss 4 . . 99 5 11 
Stores on hand: coal, £24, 158.; general, £367. 188. 392 13 0 
Stock (movable plant and tools))) ). . a 241 9 11 
Cash at bankers and in hand ................. 1 ves Canes 388 4 7 


Preliminary expenses, compensation, eto 1,000 0 0 
l £146,203 15. 8 
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cables, travelling crane, and recooler tower. Tenders by 
March 7. Details in our advertisement columns, 
Sunderland.—The Corporation invite tenders for 3 of 
tramways switchboard. Specifications and forms of can 
be obtained of Mr. J. F. C. Snell, porough electrical engineer, ab 
his office, Dunning-street, Sunderland, on payment of two guineas. 
Tenders to Mr. Fras. M. Bowey, town clerk, by 12 noon on 26th 
inst. Details in advertisement colamns. ; 
Durban (Natal).—Thbe Corporation are pre to receive 
tenders for the supply and delivery at Durban of 1,900 tons ateel 
girder rails, 64 tons flahplates, the necessary quantity of fishbolte,' 
nuts, tie-bars, and electric bonds, 407 loads Australian hardwood 
stringers, the necessary quantity of dog-spikes, eto. Tenders by 
March 8. Specification, etc., may be obtained from Messrs. 
Webster, Steel, and Co., 5, East India-avenue, Leadenhall-street, 
London, E.C., agents to the Darban Corporation. 
Lanoaster.—The Committee of Visitors of the County Asylum, 
Rainhill, invite tenders for the supply and erection of three 
Lancashire boilers and euperbeaters and one Green’s economiser ; 
three 175-b.h.p, steam dynamos, with booster, switchboard, feed. 
pumps, piping, tanks, cranes, and other accessories ; secondary 
attery (I, ampere-hours capacity) and accessories; feeder 
mains (solid system); and wiring of buildings. Tenders by 
March 22. Details in our advertisement columns. 
Horsham.—The Urban District Council invite tenders for the 
supply and erection of water-tube boilers, with fittin 
economiser, feed pumps, &c., pipework, etc., in engine and boiler 
house, two steam dynamos (vertical enclosed high-speed engines), 
and motor boosters, sto batteries, main switchboard con- 
nections, six-ton overb engine-room travelling crane, under - 
rey proi oons Bes 5 for 1 m rer 
ting, arc pe (enc type) and poste, station è 
Tenders by March 1. Full nt a fie in 5 umns, 
' Melbourne (Victoria).—The Corporation invite tenders for the 
supply ‘and delivery of the necessary plant, and the euperin- 
tendence of its erection, and of the carrying out of the work in 
connection with the electric lighting of the city, to s sas 
follows: (1) boilers (dry- back or water-tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster 
and switch ; (3) foeders, mains, and arc light sana, Wiii all 
bitumen or insulating material; (4) accum 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


South Shielás.—The Corporation invite tenders for cables. 
Tenders by March 11. 

Blackburn.—The Corporation invite tenders for feeder cables. 
Tenders by 26zh insb. taile in our advertisement columns. 

Birkenhead.—The Corporation invite tenders for the supply 
and laying of feeder and distribution mains. Tenders by March 1. 

Wasmes (Belgium).—The Municipality are open to receive 
Lepage for the electric lighting of the district. Tenders by 

y 31. 

Wimbleden.—The Urban District Council invite tend ers for the 
supply of lamp · posts for incandescent electric lamps. Tenders by 

ust. ; 

Crajova (Roumasia).—Thoe Municipality invite tenders for the 
construction and working of tramways in that town for 45 years. 
Tenders by March 12, : 

Leeds.—The Tramways Committee invite tenders for one, two, 
or three steam dynamos. Tenders by March 21. Details in our 
advertisement columns. 

Rochdale. —The Corporation invite tenders for the supply and 
delivery of electricity meters. Tenders by 28:h inst. Fall par- 
ticulars in our advertising columns. 

Bournemouth.—The Corporation invite tenders for cables, arc 
lempa; wiring, sewitchboards, 877 etc., for the electric lighting 
of pleasure grounds. Tenders by March 3. 

Newoastle-upen-Tyne.—The New Tramways Committee invite 
tenders for 130 car bodies, trucks, and electric equipment. 
Tenders by March 2. Details in our advertising columns. 

Aberdeen.—The Tramways Committee invite tenders for the 
supply of four electrically-equipped tramcars and other material, 
Tenders by Feb. 28. Details in our advertisement columns. 

Giasgow.--The Corporation invite tenders for the reconstruction 
of the Glasgow tramways and the construction of new tramways, 
Tenders by March 2. tails in our advertisement columns. 

St. Annes-on-the Sea.—The Urban District Council invite 
tenders for battery and accessories and meters and demand: 


5 Tenders by 26th inst. Details in our advertisement tions, eto., can be obtained from. the Agent-General for Victoria, | 
T 15, Victoria-street, Westminster, London, S. W., on and after the 
Edinburgh.—The Corporation invite tand ers for the extension 28th instant, on payment of a ae for each s cation, to be 
of the electric lighting at Shrubbill tramway power station, returned on 3 by the Corporation of a fide tender. 
Edinburgh. Tenders by March 5. Details in our advertisement The specifications and drawings may be seen at (but not obtained 
columns, from) the office of Dr. Alex. B. W. Kennedy, 17, Viotoria-streat, , 
Gloucester.—The Corporation invite tenders for the wiring of Westminster, London, 8 W. Tenders by March 1. Full par- 
the guildball, public baths, and electricity works; also for the | ticulars appear in our advertising columns, 
necessary electric light fittings for these buildings. Tenders by 
RESULTS OF TENDERS: 


27th inst, 5 
' Newoastle-upon-Tyne.—The New Tramways Committee invite = B and Co: f 
tenders for (A) one 50-ton electric orane ; (B) one 25-ton hand- Ned pearl slat ane eget Wilcox Company for 
Tenders by oon un Mets ; and (D) one 2-ton hand crane. |“ ease —The Urban District Council have accepted the tender 
? | of the Co-operative Wholesale Society to instal another wire from 
Sunderiand.—The Corporation invite tpaders for the supply 8 Burnopfield t to the church, Leazes a ai. 188, 6d. 


steam, exhaust, feed, and other pi anc two steam 
induced-draught fans and es. Tenders by March 2 Edinburgh.—The Council have accepted the tenders of Messrs, 


Details in our advertising columns, 

Poplar.—The Board of Works are prepared to consider schemes 
for the fixing-up of consumers’ houses for electric lighting free of 
all initial cost to the Board or the consumer. Tenders by March 1. 
Details in our advertisement columns. 

Paris.—The Under Secretary of State for Post and Telegraphs 
invites tenders for about 230,000 yards of electric cable (india. 
rubber insulated). Tenders are to be addressed to that depart- 
ment, Rue de Grenelle, No. 103, by March 8. 

Wigan.—The Corporation invite tenders for steam-piping, steam 

feed pumpa (Weir), steam circulating pamps (Weir), feed-water 
heaters, feed-water piping etc. The whole in one tender. Tenders 
by March 3. Details in our advertisement columns. 
. Walthamstew.—The Council is pre to receive tenders for 
the supply and erection of electric and Dowson gas plant (includ- 
ing cooking apparatus) at ite isolation hospi Chingford. 
Tenders by March 2. Details in our advertisement columns. 

Shorediteh.—Tbe Vestry invite tenders for the supply of 
various material and works for the electricity department and for 
streeb lighting. Samples can be inspected at the Town Hall, Old- 


Mather and Platt for bwo 1 200-h.p. steam dynamos. at £12,319, 
and of Mr. G. Sinclair, Leeds, for four boilers, at £4,800. 
Glasgow. —The Corporation have accepted the tender of Messrs. 
D. Bruce Peebles and Co., Edinburgh, for three 350. h. p. gene- 
rators. direct coupled to Willans engines, for the contract sum 


of £7,500. 
Hackney.—The Hackney Vestry have accepted the tender of 
the Tudor Accumulator Company, Limited, 16, hie aA 
S.W., at £7,665, for the accumulators required for the munici 
electricity works. 
Neweastle.—The Tramways Committee have recommended the 
acceptance of the tenders for one 2,000-b.p, and two 1,000-h.p. 
nerators of the Westinghouse Company, and the tender of 
Ar. F. S. Davidson, Heaton, for the laying of the foundation of 
the car-sheds at Byker. The tender of a Manchester firm has 
been acaspted for the tramway track. a 
5 with the following firms have been com- 


inkere, Limited (Section A) . . . . . . . . £2,300 
W. H. Allen and Co. (Section B, parte 1, 2, 5, and 6) ...... 4, 380 
Nalder Bros. and Thompeon, Limited (Section B, parte 3 


, or ab the Coronet-street lighting station. Tenders by and 4) . . . . . . . .. . 3 863 

the 27th inst. J. Wright and Co. (Section C, part 2) .......... 3 — 1. 162 
Keighley.—The Corporation invite tenders for the supply and | Chloride Electrical torage Syndicate (Section D). . . 1,725 
erection of switch and balancer, 10-ton overhead travelling .—The Town Council have accepted: the following 


Hastings 
tenders: Electric Construction Company, Limited, Wolver- 
hampton, for supply of 12 transformers at £49 each, £588; 
Cowans, Limited, Salford, switch gear, eto., required for eight 
sub- stations, £1,548. 166. (and any additional switch gear the 
Council may require during the current year at the prices 
quoted); Higginbottom and Mannock, West Gorton, Manchester, 
overhead travelling crane, £313 ; Edison and Swan United Electric 
Light Company, imited, to supply at the present time 5,000 
200-volt incandescent lamps ab the following prices: 8-c.p., 16-c.p., 
and 25-c.p. lamps, ls. 1d. each; 32-c.p. lampe, 18. 3d. each; 50-0. p. 
lamps, 2s. 6d. each; 100-c.p. lamps, 48, 8d. each—leas 21 per 
cent. discount for cash in one month; extra for froating, 9d. per 
dozen net (and to supply any additional lamps the Council might 
require during the current year ab the same prices and on the 
same terms), , o 


crane, storage battery, maine, conduits, aro lamps and poste, 
ejector condensers, exhaust pipes and tanks, and main, steam, and 
eed-water pipes. Tenders by March 1. Details in our adver- 
tising columns. 

Salford.—The Corporation invite tenders for the supply and 
delivery and erection of electrically-driven mechanical stokers, 
economisers and fittings, jet condensers and pumpe, with steam 
exhaust, and water pipes, electrically-driven feed pumpe and feed 
pipes, and travelling crane. Tenders by 28th inst. Details in our 
advertisement oolumus. 

VParawesth.—The Urban District Council invite tenders for the 
supply, delivery, and. erection of the following: Lancashire 
bo economisers, condensing plant, feed pumps, steam and 
exhaust pipes, „ three 100-kw. steam dynamos, lighting 

» traction switchboard, accumulators, underground 


* 
» 
È U 
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BUSINESS NOTES. 


TRACTION. 


or aes —The Town Council ią opposing the Burnley Tramway 

ill. 

555 by Bridge.—The Council are still negotiating with 
ax. 

Eiland.—A ratepayers’ meeting has decided in favour of the 
Halifax Council’s Bill. 

Gevan.—The Commissioners have appointed a sub-committee to 
make eaquiries about electric traction, 

Christohureh,—A satisfactery arran b has been arrived at 
between the Council and the Electric tion Company. 

Blackpoel.—The Town Council have refused to allow the 
Lytham and St. Annes Tramways C to enter the boroagh. 

Merden.—The District Council have decided to sapport iae 
Rochdale Tramway Bill and to oppese the Lancashire 
Power Bill. 

Wull. —The total cost of the electric tramways ap to date is 
£109,360, and the results so far prove this to be an exoelleat 
investment. - 

Iiferá.—The District Council have received official sanction 
for the borrowing powers for the installation of electric light and 
electric tramways. 

Imperial Tramways Co,—The directors have decided to reoom · 
mend a dividend for the half-year ending Deo. 31, 1899, ab the rate 
of 84 per cent. per annum. | 
. Laverpeel.—The consideration of various proposals for reduced 
fares on the tramlinos has been postpened until the completion of 
the electric. tramway system. 

Reafrew.—Oa acoognt of the decision of the Pajaley Council to 
reeonsider the Glasgow tramway scheme, the Renfrew Council are 
very much inelined te fallow sait. 

- Gigubebank.—The Commissioners have agreed to a proposal from 
Mr. Lea, of the British Elestrie Traetion Company, asking them 
to meet with him to diseuss terms. 


Paistey,— After various decisions one way or another, the Town 
Ceancil on the 19sh inet. decided te consent to the Glasgow and 
District Tramways Company s Bill. 

Bridlington. —Correspendence is taking place bet en the pro- 
mothrs and the Council with: regard to the route of a proposed 
tramway from Driffield to Hornsea. 

' Cleetherpes.—All arrangements for doubling the lines in 
Grimsby-road have been completed, aad the laying of the new rails 


will be commenced almost immediately. 9 

Halimz.— The vote of the ratepayers and owners of Halifax on 
the Corporation Tramways Bilt has resulted as follows: 8,700 
votes in favour of the Bill to 2,351 against. 


Swansea.—Application is to be made to the Light Railway 
Commissioners for an order authorising 10 tramway sections, for 
which the surveyor is now preparing plans. i 


` Bristel.—In consequence of a- difficulty arising out of the 
tenders to put Stewart-street in order the engineer has been 
antherised to proceed with the werk with his own staff. 


Belten.—After considerable wrangling, the Town Council have 
the motien for calling in expert advice with regard to 

the tramwaya,.to which we bavo already drawn attention. 
The prometere of the light railway scheme have 
ppicanon with tapeo to so much of the pro- 
the parishes of Hoddesdon, Wormley, and 


- Jace. —A b the last meeting of the Disti iob Couneil it was stated 
that the Council’s instructions with regard to the South Lancashire 
Tramways Bill had been carried oub, and the different clauses they 
asked for had been inserted in tho Bill. 

- Bremley.—The of the South-Bastern Metropolitan 
Tramways Company’s Bill relating to new tramways has been 
withdrawn, they having been unable to obtain the consent of the 
London County Council, whe were the road authority for two- 
thirds of the line. ae eis 
ae a Toi 8 pare rag that in ae te 

Glasgow District Tramways Bi saan g Standing Orders 
of the House of Commone an expert appointed to advise the 
Corporatien on the effeet of the works proposed by the Bill, and 
also to lodge a petition against the Bill. i 

Brighten. — Thè Council have declined to comply with the 
request contained in a memorial from certain owners and residents 
of houses in Gloucester-place, Marlborough place, and oran 
parade, requesting that the terminus of the tramways might be by 
the fountain at the south ond of St. Peter's Church. 

_ Peddington.—A petition is being prepared against the United 
Tramways (Extensions) Bill, bat in the meantime the residents 
along the pro tramway route will be afferded an oppor- 
tunity of stating, yes or no, whether they are in favour of the 
overhead trolley system for supplying the cars with the electric 
current. ä 

Central London Railway.—The daily Press is just now very 
busy with announcemente to the effect that this line is to be 
0 in the near future. However, at Wednesday' meeting of 

company, a report of which appears in another column, no 
mention was made of the date on which this happy event is to 


- Brombourne. — 
withdrawn the a 
line as was 


` 


Finchley.—The Light Railway Commissioners will bold a public 
enquiry ab Westminster on 7 into the expediency of granting 
the application made to mon oy the Urban District Council for 
an order authorising that authority to constract light railways in 
their district. : 


Bury St. Bamunds.—On Wednesday afternoon a meeting was 
held av the Angel Hotel, Bury St. munds, of those who are 
opposed to the proposed light railway from Attleborough and Diss 
to Thurston, and in favour of a direct line to Bary 8t. Edmunds. 
It was decided to canvases for signatures to a memorial stating tho 
objections in detail. 

nest. — The Electricity Committee have requested the 
engineer (Mr. V. B. D. ) to prepare and forward all 
drawings, estimates, and descriptions of works as quickly as 
possible, so that the might be in a position to take 
the necessary steps to geb sanction to borrow the money for the 
execution of the works. 


end that the Council 
to the decisions previously arrived at was adopted. 
Kingstea.—The 8 County Council last week, after a long 
discussion, adopted the following amendment with regard to the 
roposed traraway: ‘‘That the construction and the working of 
hd railways in this county had best be left pel gers or local 
enterprise, under the strict supervision and con of the County 
Council, especially where the same are on county roads.” 
Ipewich.—The negotiations between the Council and the 
Ipewich Tramway y have come to sn end, and the matter 
will now go on until July next, when it will be competent for the 
Council to serve notice upon the tramways company requiring 
them to sell and convey to the Corporation their undertaking, the 
price to be settled by arbitration under the Tramways Act, 1870. 
Moss Side.—The Urban District Council have agreed to a reso- 
lution that tbe scheme of tramways should include a line along 
Moss-lane East and Moss-lane West. An alternative scheme for 
constructing a line along Great Westera-street is also under con- 
sideration. Petitions against the Lancashire Electric Power Bill 
and the Manchester Corporation Tramways Bill have been sealed. 
Pert-Glaegow. — Another conference was held on Monday between 
the Tramways Committee of the Police Board and the directors of 
the Greenock and Port-Glasgow Tramways Company, with reference 
to the offer made by the company for the leasing of the tramways 
system within the burgh. No agreement was come to.. The com- 
mittee are to meet Mr. Murphy, another of the offerers, next week. 
Farnboreugh.—Mesers. Power and Traction, Limited, bave 
agreed to alter the proposed gauge from that of the railway 
gauge—viz., 4fb. Gin. to 3ft. Gin.—to meet the views of the local 
authorities on the pointe. The company also state that they have 
JFC carrying siiile OF” minerals ovet the 
mene?) except in the case of minerals required at the generating 
atation. 


Surbiton. —A committee has been a ted to deal with the 
Council’s application for a provisional order for tramways, and of 
all the negotiations with the various public bodies and companies 
which have ted or may nt memorials to the Board of 
Trade against the Council’s order, and also of all the o 
directed by the Council against various public 
companies. 


Clerkenwell.—The Vestry have received a report from their 
Works Committee upon an application of the London County 
Council to run tramlines down Rosebery-avenue, and recom- 
mending that this be not granted until the London County Council 
had given an undertaking to widen Goswell-road, though they 
thought the question of the improvements in St. John-strest-road 
might be dropped for the preeent. 

Essex.—The West Ham Town Council and the East Ham, 
Ilford, and Leyton District Councils have tramway schemes in 
band. some of which are already commenced, which, when com- 
pleted, will form a network of municipal electric trams, extending 
over the major portion of South Essex —from Seven Kings, tt roug 
Manor Perk, East Ham, Forest Gate, Upton, Plaistow, Canning 
Town, Stratford, and Leytonstone and Leyton. 

Rawteustall.—Thoe last report of the Electric Lightin Com- 
mittee contains a recommendation to the Town Council to a 
petition in opposition to the Lancashire Electric. Power Bill, 1900, 
and also states that a deputation from the Roesendale Valley 
Tramways Company, Limited, had attended before the committee 
and conferred with them as to the question of converting the 
Roesendale Valley steam tramways to tne electric system. 

Bootie.—A pard of the new lines proposed by the Liverpool 
Overbead Railway Bill will come within this borough: No 
action will be taken by the Town Council, but they have 
resolved to petition in opposition to the Lancashire Power BilL 
With regard to the electric tram service, it is stated that the 
line has been passed by the inspectors of the Board of Trade, 
but the Liverpool committee are nob ready to put on the cars. 


Anstey.—The Light Railway Commissioners have held an 
enquiry into an application for an order to authorise the con- 
struction of the Leicester, Anstey, and Newtown Linford Light 
Railway. At the conclusion of the enquiry Lord Jersey said the 
Commissioners were quite willing to recommend the of 
Trade to grant an order authorising the construction of the line to 
Anstey, but they reserved their decision with regard to the 


tions 


ies and 


remaining portion of the scheme. 


8 
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Grimaby.—On the tramways report being disoussed at the Town 
Council on the 20th inst. an amendment was proposed as 
follows: ‘‘That the Council considered tho report of the com- 
mittee altogether insufficient and inadequate to justify them in 
taking over the tramways, and considered that the negotiations 
with the company should be reopened, with a view of releasing 
under favourable conditions.” After considerable debate the 
Council adjourned: until Monday, when the discussion will be 


resumed, 
Huddersfield. —It ap that a serious difference has arisen 
between the Huddersfield Town Council and the District Council 


of Linthwaite, We learn that, ae yas Huddersfield has decided: 


to make an annual payment to Linthwaite of £1,125 a year for 
ents way, re Tonin from the Co : 3 

per annum ree yards of street reqa n proposed 
Marsden extension. Is now appears the former resolution bo use 
overhead traction on that line has been abandoned in favour of 
steam haulage., . 

Yarmeuth.—The Tramways Committee having opened tenders 
for the supply of 800 tons of steel girder rails and other materials 
for the proposed lines, recommended that as prices had increased 
0 pa cent. since the estimates were made, and in view of the 
probable increased rate of interest on loans, the work of laying 
the tramways should be deferred, and fresh tenders invited when 
the metal and money markets are easier. When the matter was 
discussed at the last meeting of the Town Council the resolution 
was referred back to the committee as being premature. 


On the suggestion engin 
id was decided to recommend the Council to invite tenders for an 
electric snow-plough, which in the winter time would keep the 


lines free from snow, and which could also be used either as a 
prah, for pouring water on the lines, or as a general road-watering 


Stretferd.—The Light Railway Commissioners bave authorised 
the construction of freight railways between Barton-on-Irwell and 
Stretford. The title of the compan 
Light Railways a The capital of the company will be 
£50,000 in 5,000 shares of £10, and the lines to be constructed as 


set forth in the order will be, roughly, three miles in length. The 
y may at any time within five years from the commence-. 
by agreement from the Trafford Park 


e tramway owned by that company, and about 


com 
of the order 
Estates Company 

three miles in length. : 
Id has been decided that tho Electricity 


Southampton 
Committee undertake the maintenance of the entire electric 
por Board of Trade 


equipment of the tramways at a of. jd. 
unit sold to the Tramways Committee; and, farther, that the 
Electricity Committee 
b du 
to include 
car lamps and overhead work, but no ot 
n staff for the carrying out of this work to be sapplied 
by the Electricity Committee. _ 


—On the 20th inst. Sir Frederick Bramwell, 


: Weilverhampten. 
arbitrator appointed by the Board of Trade, sat to hear evidence 


and determine the cee to be paid by the Wolverhampton 
Corporation to the Wolverhampton Tramways Company, Limited 
for the purchase of so mach of their andertaking as 


the purchase of the tramways by the Corporation ab an agreed 


figure of £22,500. Id was also agreed that the Corporation 
take over the tramways on May 1, 


Heaton Norris.—The Parliamentary Committee of the District 
ayer 
the 


Council have recently decided to consult Messrs. Boote, 
and Co. with reference to the various Tramway Bills—viz., 
Lancashire Electric Power Bill, the Stockport Corporation Tram- 
ways Bill, the Manchester Corporation Tramways Bill, and the 
. District Council Tramways Bill —affecting Heaton 


Mesers. Boote, Edgar and Co. stated that there was 


nothing in 5 the Bille which necessitated a petition against 
any of them. District Council bave, nevertheless, resolved that 


the Parliamentary Committee should have power to petition against 
any of these Bills if they were so advised. 

Aberdeen.—The Road Sub-Committee’s report, which has been 
adopted by the Town Council, states that the sub-committee 
regretted that, with every desire to assist the Town Council in 
their scheme of tramway extension, they could not see their way to 
recommend tho District Committee to agree to the construction of 
the tramway as proposed. It was recommended, however, that 
the clerk be instructed, in communicating this decision to the 
town clerk, to state that the District Committee would be prepared 
to consider any other proposals which the Town Council might 
make, provided adequate precautions were adopted for the safety 
of the public. The Harbour Board will next week deal with a 


report on the proposed tramways. 

Birkenhead.—Sir F. Bramwell has reserved his decision on the 
arbitration between the Wirral Tramways Company and the 
Corporation of Birkenhead. The arbitration is to decide, under 
Section 6 of the Birkenhead Corporation Act, 1899, the amount to 
be paid by the Corporation for the unexpired term of 164 years of 
the company’s lease of tramways within the 1 1 5 the property 
of the Corporation ; of 548 yarde of tramway in the urban district 


af Lower ayo el and of the stables, 
onging to the company. 

claimed from £30,088 to 
undertaking. The valuation of Mr. William Eve (William 
and Son 
who said 


should apply for 


y will be the West Manchester 


provide a man to attend at the tramway: 
ne the hours of running of the cars. The maintenance 


ordinary repaire to car equipment and renewal of 
8 renewals; and the 


within the 


borough. The proceedings were expected to extend over several 
days, eee they suddenly collapsed on the two parties agreeing to 


ould 


ways Bill, 1898, and aleo to pay the coste of the 


laba, and buildings 
The valuers on behalf of the company’ 
£30,485 as the value of the apen s 

ve 


surveyors and valuers, of Union-court, Old Broad-street), 
he had valued so much of the undertaking as the Cor- 
poration bad to purchase under Section 6 of the Act, came to a 


total of £12 125, and, adding 5 per cent., £12,731. 


Lowesteft.—The following proposal is being considered with 
regard to the East Anglia light railway—namely: ‘‘ That the 
Council do withdraw its opposition to the confirmation of the. 
company’s order, the. company to enter into an un to 
construct the lines within the borough forthwith, and to pay a. 
rental therefor of £150 per mile per annum. That the Council 
powers to construct the tramways from the, 
Harbour Hotel to the northern boundary of the borough, and 
when these powers are acquired the Council should lease those 
powers to the company at a rental of £150 per mile per annum, 
the street widenings provided for in the pras of May 12 last 
to be carried out by the company as therein provided, and the 
electricity le paèr for motive power throughout the whole system 
to be supp the Council as provided by the agreement, and 
the agreement of May 12 last to be confirmed as far as applicable. 
to the present arrangement.” 

Mythe.—Among the conditions under which the Town Council 
will assent to the Folkestone, Sandgate, and Hythe Tramways 
Bill is one which states that the company shall not, grant with 
the consent of the Corporation, generate electricity within the 
borough, except for the pur of supplying motive power for 
the trams, or sell or dispose of any such energy for use within the 
borough. Another stipulation is that the company shall not 

goods on the trams within the borough except between the 
hours of 10 p.m. and 10 a.m., or such other time as may be a 
1 between the Corporation and the company. The works are 
be constructed under the superintendence of aa officer appointed 
by the Corporation, and it is furthermore demanded that the com-: 
pany shall not construct any tramways.within the borough unless 
and until they are in a position to construct new streete and street 
widenings as shown upon the and thet they should cen- 
currently with the construction of the tramway make up and. 
metal the channels and gullies, and kerb and pave the 
foobways. | 

Hyde.— Abt tho last meeting of the Town Council it was reported 
that ata meeting held between the sub- committee representatives. 
of Hyde, Stalybridge, Dukinfield, and Mossley Corporations, it 
was résolved to recommend the General Committee to appoint 
Mr. Robert Hammond, of Westminster, as engineer to report upon 
the feasibility of the proposed joint electric tramways and the 
provision of electrical lighting in connection therewith. This 
recommendation was deferred for farther consideration ab a later 
meeting, but the sub-committee were empowered to inspect any 
works they may deem advisable. A meeting has also been h 
between representatives of Hyde, Ashton, Stalybridge, Dakinfield, 
and Mossley Corporations and the Hurst Urban District Council, 
when the subject of a joint eleetric scheme was considered, but the, 
matter being deferred to enable tho re ntatives of the Ashton 
Corporation to report to their General Purposes Committee, the 
Electricity Committee of the Hyde Corporation approved the 
suggestion of the 3 agents that a private Bill be 
promoted by the Corporations of Hyde and Dukinfield. The report 


was adopt 

Seuthend.—It is proposed to adopt a Aft. gauge and basaltic 
lava for the paving between the lines and on either sido, with -the 
exception of the ce between the Middleton Hotel and the 
G. E. R. Station, whieh will be woodpaved. Tenders are to be: 
obtained under three separate beads for the cars—vis. : (1) for the. 
bodles, (2) for the trucks, and (3) for motor and electrical 
ment—and the successful tenderer far the latter is to pub the w 
together ready for street running at the ear - shed of the Corpora- | 
tion ; and instructions have been given accordingly with a view 
to tenders being submitted to the Council as soon as practicable. 
The report, which recommended the abeve, further states: As 
to the number and carrying capacity of the oars, your, com- 
mittee proposes to invite tenders for six to carry 43 passengers. 
each, to be delivered by March 15, 1901; four similar cars to be 
delivered by May 1, 1901 ; wwo to carry 67 passengers each 
and two to carry 20 passen each, to be -delivered: by 
June 1, 1901; the latter alone to be of the single-decked 
variety. Your committee have instructed the borough sur 
to prepare plans and specifications with. a view to tenders 
invited for the erection of a-car-shed: to hold 20 cars, and also 
house adequate for “boilers, engines, dynamos, and 
generation of electricity ; the latter to beicapable of future erten- 
sion. It is intended, as already. decided by the Council, to ereet 
these on part of the Corporation’s land at the rear of London-road 
(adjoining the new depdt), and for this purpose it will be necessary 
to obtain the sanction of the Local Government Board. Your 
Committee therefore recommend (c) that application be made to 
the Local Government Board ingly. Your committee have 
aleo instructed tenders to be invited for all electrical equipment 
required in connection with the generating station and cars 
according to drawings and  spocifidations prepared ‘by Mr. 


Mitchell.” ae N 
tus following drtracte of 


Ealing. — The Uxbridge Gazette gives 5 
the agreements between the Ealing Distriot Council and the 


London United Tramways Company which have beer e 

recently : The company is to reimburse the Council the cost ( 

nob exceeding £900) of ite opposition to the London Lg beatae 
1 
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connection with the now abandoned application for a tramways 

visioual order and any coste the Council may incur in protect- 
ng ite interests under company’s present Bill. There is to 
be an annual payment of £500 from the company to the Council, 
in addition to the ordinary rates, which are estimated to amount 
to between £300 and £400 a year. The tramways are to be paved 
with bard wood, and the design and position of the poles which 
will carry the overhead wires—and, indeed, most of the details of 
construction—are to be subject to the approval of the surveyor 
to the District Council. The ordinary fares are to be as follows: 
From Shepherd’s Bush to Acton, ld.; Acton to the Railway 
Hotel, Id.; Railway Hotel to Hanwell, Id.; but nob more than 
ld. is to be charged wholly within the district of Ealing. 
Workmen’s cars are to be run at convenient hours morning and 
evening, and the fare by these cars is to be Id. from Kasner’s- 
corner, Weet Ealing, to Shepherd’s Bush. The company’s trolley 
poe are to be available for lighting purposes, the effect of this 

ng to enable the Council to use the present lamp standards 
elsewhere if it desire to do so. The company undertakes to com- 
plete the construction of the section of the tramway from the 
north end of the Mall to Christ Church within 14 days, and to 
construct the West Ealing section in the shortest ble time. 
The company gets—what iù has sq long desired—permission 
{subject to the assent of Parliament) to connect the existing 
tramway ab Acton with the authorised light railway from Hanwell 
to Uxbridge, and it also scores in securing the adoption of the 
overhead system of electric traction. 


LIGHTING AND GENERAL, 
Battersea.—A loan of £5,147 will be taken up for arc lamps and 


3 —The electric light works will probably be ready by 
ter. ; 

Cardiff.—The Corporation are opposing the South Wales Electric 
Power Bill. 

Banger.—A loan of £10,000 has been obtained for the electric 
light works. 

Bristol.—The Electrical Committee have been empowered to 
complete trading contracts. *- 

Islingten.—The Vestry on Friday adopted the recommendation 
given in fall in our last issue. | 

Leamiogten.—Alderman Bland has been appointed chairman of 
the Electric Lighting Committee. | 

Harrogate.—The Town Council have received sanction to borrow 
£140 for an electric motor ab their farm. 

Wa .—The Local Government Board have approved 
of the Counoil’s electric lighting scheme. 

Fuaabury.— The electric light was switched on for the first time 
last week by Mr. T. Sparkes, electrician. 

Whitehavea.—The Town Council have fixed the charge for 
electric current for motive power at 2d. per unit. 

Arkley.—The Parish Council are renewing their application to 
the Poetmaster-General for d télegrapb office at Arkley. 

Alfreton.—The Urban District Council have decided to apply 
for an electric lighting order for public and private supply. 

Stirling.—It is reported that the electricity works are so far 
ah, ga that the opening will take place within the next two 
wee. 7 


-Ryde.—Messra. Kincaid, Waller, and Manville have been 
appoiniac consulting engineers in connection with the electric 
lighting scheme. 

‘Liverpeel.—The City Council have received sanction to the 
borro of the sum of £300,000 for purposes connected with the 
supply of electrical energy. | 

King’s Lynn.— Application is to be made to the Local Government 
Board for power to borrow a sum not exceeding £10,000 for 
electricity works extensions. 

West Ham.-.-The Electricity Committee have recommended the 
Council to purvbase 25 series lamps ab £355 net from the British 
Thomson-Houston Company. re 

Chester.—The Chester Corporation decidéd on Wednesday to 
apply for sanction to borrow £35,000 for carrying out an exten- 

u of the electric lighting scheme. an a f 

Ilforá4.—We learn that as a result of the deputation to the 
Local Government Board a loan of £68,500 for traction, and 
lighting purposes has been granted. e 

Barnard Castle. — The Urban District Council have approached 
the Electric 3 Committee with a view to supplying power 
from their proposed duet destructor. 

The question of jointly consulting an engineer for the 
ro installation at Deal and Walmer has again been discussed, 
ut no decision has yet been arrived at. 

Wekipg.—The National Telephone Company's application to 
lay some of their mains underground will come before this week's 
meeting of the Urban District Council. 

Leatherhead. — The Urban District Council are in oorre- 
spondence with Messrs. Handcock and Dykes re. the acquisition of 

e Council's electric lighting provisional order, 

National Telephone Co.—The Financial Times learna that 

mente have practically been 

Telephone Company for further issaes of capital as follows: 
£500,000 4 per cent. second mortgage debentures and £500,000 in 
ordinary shares 


by the National 


Bradferé.—Mr. H. P. Boulnois held au enquiry on Wednesday 
into the application of the City Council to borrow £10,000 for the 
extension of the.Corporation electric lighting and power stations 
in Valley-road. Of this amount £4,100 is for buildings and £5,100 
for machinery and plant. 

Omagh.—At an adjourned meeting on the 19th inst., Mr, D. A. 
Clements (chairman of the Electric Ligbting Committee) said that 
the members of the committee had visi 
along with a prominent engineer, and when there ib was 
5 although it was freezing at the time, that there was 
70 h.p. 

Brighten. — Ib appears that the Town Council are seriously con- 
sidering the establishment of a municipal telephone exchange, and 
they bave retained the services of Mr. A. R. Bennett, M. I. E. E., 
telephone engineer to the Corporation of Glasgow and other 
municipalities, wbo is to prepare a preliminary report as to the 
practicability and cost of introducing a municipal telephone 
service in Brighton. 

Cardiff.—At the last Town Council meeting an estimate was 
submitted by Mr. N. Appelbee, electrical engineer, for the period 
ending March 31. 1900, in respect to the electrical department, 
which came to £5 833. 9a. 6d., to which must be added the esti- 
mated expenditure of £4,336, as against £3,347 in 1900 under the 
heading of loan charges account. The engineer estimates the 


the Leap Mills falls 


revenue at £9,969 from the sale of electrical energy and £50 for 


work done for other departments. 

British Insulated Wire Co.—With regard to the issue referred 
to by us last week of 30,000 6 per cent. cumulative preference 
shares and 30,000 ordinary shares, both of £5 each, we are informed 
that the former have been issued at £5. 10s. and the latter at £10, 
which in each case is less than the market price of the hitherto 


existing shares. The issue bas been to shareholders only, who thus 


receive the benefit of the difference between the market price and 
the issued price. The iesue, witb the premiums, provides additional 
working capital of £465,000, whicb the directors are satisfied can 
be profitably employed. 

Lenden County Ceuncil.—The Council on Tuesday agreed 
the Blackheath and Greenwich District Electric Light Company's 
notice of intention to lay wires of bigb and low tension along 
May’s-buildings-mews, Greenwich; also’ similar notices from the 
Charing Cross and Strand Electricity Süpply Corporation to lay 
mains along the east side of Savoy-street, from the Strand, ‘across 


the Victoria-embankment, and song the subway in that thorough- 


fare, as far as the western bou of the City, and of the 
Notting Hill Electric Lighting Company of intention to lay mains 
along a portion of Pitt- street. 

London Gaszette.—A receiving order has been made oud re 
A. R. Earle, Norwich, ou debtor's petition.—The first meeting in 


a: 


the estate of B. Symmone, Brighton, will be beld on Feb. 28, ab 


2 p.m., at the Official Receiver’s Offices, 24, Railway-a 
London Bridge, S E., and the public examination on 1, ab 
11 a.m., at Court House, Church-street, Brighton.—A dividend of 
205. pound has been decided re the London Provincial Kleo- 
trical Company, Limited.—The last day for sending in proofs in 
the estate of the Continental Water and Electrical Power Syndi- 
cate, Limitéd, is March 25. Mr. H. Meredith, of 
pavement, E.C., official receiver. 
Appointments Vacant —The Swinton and Pendlebury Urban 
District Council are prepared to receive applications for the 
5 of electrical engineer. — Applications aré invited for the 
0 


* 


95, Finsbury- 


llowing posts ab the Bury St. Edmunds Corporation electricity | 


works: switchboard attendant, cable jointer; and engine driver. — 
There is wanted, for the Midlands, gentleman who. knows the 


electrical accessories trade thoroughly, capable of drawiag up a 


catalogue.—A switchboard assistant: is required at Chester, and 


main superintendents at Barrow- in- Furness and Wést Ham. The 


latter borough also require a shift engineer. Full partioulars will 
de found io another column. ; 


Parliamont.—tIn the House of Lords the following Bills were . 


read for a second time on Feb. 16: Ipswich Corporation Tramways, 


Manchester Corporation Tramways, Lincoln Corporation Tram- 


ways; Feb. 19: Rawmarsh Urban District Council Tramways 


In the Houee of Commons on Feb. 19 the following Bills. were read 


a second time; Croydon Tramways snd Improvements, Hudders- - 


field Corporation mways, Manchester and Liverpool -Electric 
Express Railway, North Metropolitan Electric Power Supply, 


Reading Corporation Tramways, Southport Extension- and Tram- - 


ways Stockport Corporation Tramways; Feb. 21: Charing Cross 
and Strand Electricity Supply, London County Tramways. 

Stock Exchange — Tue Stock Exchange Committee have 
appointed Feb. 28 as a special settling day for the Hampstead 
Electric Supply Company's 6 360 ordinary shares of £5 each, fully 
paid, Nos. 1 to 2,652, 2 853 to 4,416, and 4.471 to 6,614; 8,038 
5 per cent. cumulative preference shares of £5 each, fully paid, 
Nos. 1 to 5.830, 6,481 to 6,000, 15,763 to 16,912, and 16.918 to 
17,905 ; 5.433 vendors’ ordinary shares of £5 each, fully paid, 
Nos. 6,615 to 12,047; and 9, vendors’ 5 per cent. cumulative 
preference shares of £5 each, fally paid, Nos. 5,331 to 5,430, and 
6,001 to 15,762. The committee have also ordered the- under- 


mentioned securities to be quoted in the official list: London . 


Eleetric Supply Corporation—further issue of £150,000 4 per cenb. 
first mortgage debenture stock (redeemable); National Telephone 
Company further issue of £670,529 34 per cent. debenture stock; 
British Aluminium Company—15,000 7 per cent. cumulative 
preference shares of £10 each, fully paid, Nos. 1 to 15,000. Appli- 
cation has been made to appoint a special settling day in and to 


nb a quotation to the British Aluminium Company's 5 per cont. 


d mortgage debenture stock. 
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Metton-le-Hole.—On the account of the small support received 
the ee Company have refused to establish the connection 
asked for. 


Guildford.—Ab the meeting of the Guildford Electricity Supply 
Company the Council’s application as to the cost of the electric 
light provided in certain streete was discussed. 


Beokenham.—The Urban District Council have granted the 
Telephone pia | an extension of time of six months for 
substituting the underground cables for overhead wires. 


Ayr.—The lamp connections for the last month amount to 
363 8-0. p. lamps. The consideration of Mr. Fuller's report as to 
the switchboard has been adjourned till the month of July. 


Sonthend.— Mr. Mitchell, the borough engineer, having obtained 
another appointment, vacated his office on the 18th inst. Appli- 
cations for the appointment of a successor are to be invited. 


‘ Books Reosived.— Woe have received from Mesers. E. and F. N. 
Spon a copy of a new work by Prof. Silvanus P. Thompson, 
traag olyphase Blectric Currente and Alternate - Current 


Hampstead. — The Vestry's engineer has been authorised to 
obtain feeder panels, arc cable, meters, indicators, and other stores 
detailed in a report submitted to the committee, at an estimated 
cost of £397. 12s. | 

Cape Electric Tramways, Limited.—The dividend due will be 
paid to holders of warrante on presentation of coupon No. 5 at the 
offices of the Company, 55 and 56, Bishopegate-street Within, E.C., 
on or after Feb, 26, 1900. 

At. Albans.— The City Council are e against the North 
e age a Electric Power Supp y Bill, 1900, the principal 
grounds of objection seb forth being that the city would be 
injariously affected by the Bill. 

Uxbridge.—The Rural District Council have been approached 
with a view of obtaining a waiver of the limitations made by them 
on the Uxbridge Electric Lighting Syndicate’s scheme, but they 
have decided nob to alter their former decision, 

Ilford.—A deputation is about to wait on the Local Government 
Board to obtain sanction for a loan to carry out the undertaking 
of the electric lighting and tramway scheme. Tenders are to be 
advertised for for the erection of buildings, etc. 

Gxuays.—Ab the meeting of the Urban District Council last week 
it was. decided to postpone the sealing of a tender for the erection 
of a refuee destructor until the Council had some more definite 
information of the prospects of the electric lighting echeme. 

Rhyl.—The Board of Trade have consented to the Council’s 
scheme for lighting the town by electricity. The Urban Council 
have applied to the Local Government Board for power to borrow 
the amount required for the electric light scheme and dust 
destructer. 

Brighten.—At the last meeting of the Town Council the 
General Purposes Committee were oriticised for helping the 
Lancashire Corporations to oppose the Lancashire Electric Dower 
Bill, 1,900. An exception to the step was moved, but was defeated 
by a large majority. 

Jatrow.—Ata special meeting of the Town Council in com. 
mittee to consider the e of electrical companies to 
supply electricity for lighting and motive pu do the 
borough, it was decided to support the application of the Durham 
Eiectric Power Company. 

Electrical Regulating and Lighting Syndicate, Limited. — 
This Company has been registered, with a capital of £75,000 in 
£1 shares, to acquire patents and to carry on the business of elec- 
trical and mechanical engineers, etc. The subscribers reside at 
Bradford, Levenshulme, and London. 

Chiswiok.—The Acton Gazette saya: ‘‘We sincerely hope the 
Chiswick District Council will be able to arrange for the lighting 
of the High-road by electric arc lamps. At present the terms of 
Meeers. Kincaid and Co. are too high, but a reasonable offer from 
this company may be expected in the long run.“ 

Disley.—The question of making an application to the Board of 
Trade for an order to provide electric lighting for the district has 
been discussed by the Rural District Council. Enquiry is to be 
made as to the initial and other expenses likely to be incurred. A 
special meeting will be called to consider the subject. 

Move.—It is stated that the majority of the Town Council are 
very averse to adopting the electric light. As is known, the 


Town Council with their powers to a company, since which 
various ex nte, on a restricted scale, have made by the 
Lighting ttee, and theee, it is said, have turned oub 
indifferently. 


Brush Mectrical Engineering Co. The directors, after placing 
the sam of £2,500 to depreciation reserve, have davided, subject 
to audit, to recommend payment of a dividend ab the rate of 6 per 
cent, per annum on both preference and ordinary shares of the 
pial pe for the half-year ended Dec. 31, 1899, carrying forward 
a sum of abous £5,000, 

Zurbiton.— The negetiations with regard to the uisition of 
the proposed site in the Beaconsfield-road for a generating station 
having proved unsatisf y, a sub-committee has been appointed 
with authority to obtain from the consulting engineers and others 
statistics and particulars with regard to the suitability of the 
Council’s land adjoining the offices as a site for the generating 
station. 

Blectrical Power 5 the strong opposition which 
has already been chown to these Bilis, it has been agreed to post- 
pone the second reading until probably March 9, The Bilis referred 


CIETE 


to are the South Wales Electrical Power Distribution Bill, the 
Lancashire Electric Power Bill, the Tyneside Electric Power Bill, 
the Darham Electric Power Supply Bill, and the Dublin Electric 
Lighting Bill. 

Rugeley.—In commenting upon the concessions made by the 
as company the local paper pointe out they Miga) have made a 
ew more, that those who are gas consumers have the remedy 

io their own hands, while in respect to the public lighting, if the 
Council wish to maintain their reputation for wisdom, they will 
lose no time in taking into consideration the question of electric 
lighting. : | | 

Buenos Ayres and Belgrano Electric Tramways Co.—The 
issue of £120,000 5 per cent. second debenture stock (part of a 
total authorised issue of £200,000) at a price of £97. 10s. per cent. 
is announced. The proceeds of this issue are required to complete 
the electric equipment of the Company's system, to provide for 
expenditure on new lines and increased rolling-stock, and for the 
general purposes of the Company. i 

Ashton. — Addition generating plant is required, and a report is 
bein preparer on the subject. The Electricity Committee have 
resolved ab the current supplied to incandescent lamps on the 
tramway company’s poles in Trafalgar · square and other parts of 
the town be charged at the same price as to ordinary consamers, 
and that the cost of repairing the cables and wires leading to the 
lamps be dealt with in the usual way. 

Grimsby.—Mr. R. H. Bicknell held an enquiry on the 19th 
inst. into the application of the Corporation for sanction to borrow 
£11,500 for purposes connected with the supply of electric power 
in the borough. The Borough Engineer (Mr. M. Petree) said the 
additional expenditure included an engine of 350 h.p., which with 
boilers, dynamos, etc., would cost £6 O00, and £1,677 was required 
for consulting electrical engineers’ charges. aoe 

Hartiepool.—The Town Council have instructed the borough 
engineer to prepare a scheme for electrically lighting the town in 
conformity with the provisional order, and have empowered him to 
obtain such electrical assistance as he may find veces They 
are taking steps with a view to opposing the Bill by which the 
County of Durham Electric Power Supply Company. seek power to 
supply electricity within the union of Hartlepool. 


Leadgate.—At the last meeting of the District Council a lebte 
was read stating that a company was boing formed for put 
down electric works in the neighbourhood of Anufield Plain, an 
offering to supply electricity ab 30s. per 16-c.p. lamp per season 
of 1, 200 hours. Several councillors expressed the opinion that an 
improvement was wanted on the present system of lighting, and 
the matter was referred to the Lighting Committee. 


Stirling.—Advertisemente are to be issued for an assietant 
engineer, an engine. driver and fitter, two stokers,.a switchboard 
assistant, a clerk and collector. The Telephone Company have 
received permission to erect a number of telephone poles, or, 
alternatively, lay the wires underground at Park- place. The 
Council have also agreed to allow the postal authorities to ereet 
peles and wires between Port of Monteith Station and the Forth. 


Yarmouth.—According to the quarterly electric light statement 
the gross income was £2,216. 5s. 9d. and the expenditure £1,180, 
166. 21. After allowing £650 for repayment of capital, interest, 
otc., there was a net profit of £376. 93. 7d. for the quarter, makiag 
the profit for the past three quarters £466. The number of lamps 
connected have increased from 5 800 in 1895 to 19,500. An increase 
of £50 per annum bas been granted to Mr. Gordon Bryant, the 
electrical engineer. ' 

Teddington. —Ab the District Council meeting last week, ib 
was proposed to apply for an electric lighting provisional order. 
Id was suggested that the Council should adopt a scheme similar 
to that which had been adopted at Beckenham, and also -bhat a 
destructor be erected in connection with the installation. An 
amendment was proposed to the effect that the matter be referred 
back to the Electric Lighting Committee, and was carried on the 
chairman’s easting vote. 

Yeovil —An electric plant has lstely been completed at the 
skin-dressing yards and factory of Messrs. Ewens and Johneon, 
glove manufacturers. The plant consiste of a Taunton dynamo, 
65 16-c.p. lampe, and a a ip. motor. The current, which is 
generated at the dressing yards, is transmitted to the factory by 
an underground eoncentric cable 200 yara long. Andrews’s 
patent concentric system of wiring has been used, the whole of 
the work being carried out ander the direction of Mr. W. H. C. 
White, of Yeovil. | 

Waleall.—The total number of consumers supplied on Jan. 31 
last was 156. The total unite generated at the station during the 
month of January were 44,967. The annual balance-sheet and 
profit and loes account of the electric lighting undertaking shows 
a profit, after paying interest and sinking fand, of £61. 138. 5d. 
for the year ending Dec. 31. 1899. The money received for current 
during the year was £8,768. 16s. 10d., but the expenses have been 
£2,282. 158. 9d., and the interest and sinking fund for the one 
year amounted to £1,474. 78. 8d. 


Nantwich.—At the last meeting of the Urban District Council 
drafo answers and observations of the Council to the objections of 
the Nantwich Gas Company, Limited, to the proposed application 
of the Council for a provisional order for electric lighting were con- 
sidered. A letter from the parliamentary nts on the same 
subject was also read. It was resolved that it be recommended 
that the answers be approved, and at the same time the parlia- 
mentary agente be informed that the Council might be willing do 
8 with the gas company for the purchase of the works at a 
air price. Aaa ages 
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- Limertok.—Mr. Fraser, the 


passed referring the matter to a committee of the whole house, 
and that an experb be engaged, to be approved of by the 


to report as to the effect which the carrying out of the acheme 
might have on the waterworks. Mr. Fraser gave a verbal under- 


taking that the fee for an expert would be paid by the promoters, 
the charge nob to exceed 100 guineas. 


.— The question of applying for a municipal telephone 
Mr. Hawtayne has 
been directed to lay a 4in. pipe for telephone purposes in the 
same trenches in which the electric light cables will be laid, and 
A depatation con- 
inted to visit 
other towns where the electric lighting is in operation, to examine 


Lowestoft 
license has been deferred for the present, but 


also to report upon the probable cost thereof. 
sisting of five members of the Council is to be ap 
the working thereof, aad enquire as to the 
and report thereon to the committee. 
are to he fixed on the electric light arc 
extra cost of £6. 8s. 

Prescet.—A number of extensions have been made durin 
last two years in the works of the British Insulated Wire Com- 


for the same, 


y, Limited, including the reorganisation of the electric light- 
fag station 


the doubling of the railway siding, the putting down 


of condensers from motives of economy, and, most important of 


all, the building and equipment of the oopper- rolling and wire- 
drawing plant. When dhe latter are in working order, probably 
this month. most of the wire required will made on 


per day, worth £2,000. Some £60,000 was spent abt the Prescot 
works last year in making extensions, 

Rowley.—At a meeting of the District Council on the 19th inst. 
a ee committee reported that they had considered the electric 
lighting question, and found that by the provisional order obtained 


the Midland Electric Corporation had secured the powers within 


the district of the Council, and mighd light some of the streets, if 


not all, with electrical lamps. The committee also considered the 
question of establishing destructors for house refuse, the generating 
of electricity by them, and recommended that the matter be 
deferred for a month or two. Ib is significant that they recom- 
mended that no action be taken at present to provide extra gas 
lamps. The recommendations were agreed to. ° 


Gateshead. —The’Town Council have adopted a report of the 
Electric Lighting Committee, recommending that as the Corpora- 
tion already had an agreement with the Electrical Power Distribu- 
tion Company, and that company had had a provisional order 
granted in respect of the whole area of the borough, the interests 
of the Corporation would be 1 if the Bill of the 
Tyneside company became law, and, therefore, they recommended 
that the Council petition against it. They also recommended 
„that, subject to the peda ht of Durham Electric Power Supply 

Company amending their Bill in such manner as may be considered 
necessary by the town clerk, the Council support that Bill. 


‘‘ English Illustrato Magazine.”—The March number of this 
magazine has been issued, and is pleasantly different from the 
fellows of its tribe as we meet them on the bookstalls at present. 
The editor has apparently realised the feeling of surfeit of articles 
warlike and military from which the British public is suffering 
jusd now. The morning papers are full of them, the evening 
papers ditto, the weeklies no less, and lately nearly every article 
of every monthly came under the same category. So he has 
wisely refrained from ringing the changes on soldiers and guns, 
and has produced a number containing short stories and a few 
excellent articles of general interest which one can ait down and 
quietly enjoy. 

Bristol. —The Sanitary Committee on the 15th inst. again 
discussed the lighting of Chantry-road, White Ladies’-road. 
There was a suggestion that it should be lighted with inoan- 
descent electric lamps, instead of gas lamps, as it was thought it 
woald be an interesting experiment if carried oub as far as possible 
on conditions similar to those applied to gas. The Electrical 
Committee reported that the cost of erecting the electrical 
lamps and fittings would be the same as for gas—£16. 5s. The 
cost for gas lighting per annum would be £14. 12s. 6d. with lampe 
of 15 c.p., as compared with £13, 4s. 3d. for incandescent lamps of 
16 e.p., £20. 14s. for 32 c.p., and £27, 13s. 10d. for 80 cp. It 
was agreed to make the experiment of having the 16-0. p. electrical 
lampe, which would cost £13, 4s. 3d., as againsb £14. 12s. 6d. 

or gas. 

Taunton.— Ab last week’s meeting of the Town Council the 
Electric Lighting Committee presented the statement of accounts 
for the past year, showing a credit balance of £603 on the year’s 
working after payin all c , including interest and payment 
to sinking fand. This, with the balance of £794 brought forward 
from the 1898 account, makes £1,398 to be disposed of. The com- 
mittee recommended the carrying of £904 of this surplus to the 
renewal account, the application of £300 towards the reduction of 
the general district rate, the setting aside of £100 for payment of 
principal of temporary loan, and the carrying forward of £94 to the 
current year’s account. These recommendations were adopted, 
and it was unanimously decided to promote a presentation to 
' Alderman Potter, the chairman of the committee, in recognition 

of the strenuous efforts he had put forth for the last seven years to 
make the undertaking a financial success. 

Edison and Swan United Electric Light 
0 general meetin 
Wes Palace 


Co.—An extra- 


ineer of the Shannon water 
and electric power scheme, attended the las) meeting of the 
Council and explained the scheme. Finally, a resolution was 


Improved Prism ” globes 
ps and poste, ab an 


the 


the 
premises. The amount now used in making the cables is 20 tons 


of this Company will be held at the 
otel, Victoria-atreetb, on Feb. 27, ab 
12 noon, for the purpose of considering, and if deemed 


desirable, of ng, a resolution authorising the directors to 
create and issue de pene 3 bbe for the paymon’ of 

incipai sums nod ex an ing interes a 
fate 5 5 per cent. per annum, ach debenture stock 
to be secured in such manner (subject to the existing debenture 
stock already issued by the Company to the amount of £350,000) 
and to be issued to such persons and on such terms as the directors 
sball think fit. The directors have issued a circular to the share- 
holders in which they explain thab this step is taken in conse- 
quence of the rapidly increasing business in lampe, fittings, and 
the numerous accessories involved in electric lighting. 

Personal.—We learn that, owing to the death of his brother in 
conseqaence of an accident in the hunting field, Mr. C. E. Hodgkin 
has been compelled to resign his tion as works manager ab the 
Falcon Works of the Brush Electrical ra Company, 
Limited. On terminating his duties at the Falcon Works, Mr. 
Hodgkin will join the Board of the Brush Company.— We are also 
advised that Mr. Frederick Theodore Eggers having tendered 
ae tion as managing director and secretary 
of the British Schuckert Electric Company, the same has been 
accepted, and his connection with this company ceased entirely as 
and trom Feb. 15. Mr. Arthur a A Seaman has been 
manager and Mr. H. J. Clement W caper 20 the company. — 
Mr. A. J. Lawson, late and manager of the County of London 
and Brush 5 Ne raga Company, has been the 
recipient of a silver inkstand © i inscription : 
Presented to A. J. Lawson, Esq., M. I. E. E., by the 5 
staff of the County of London and Brusb Provincial 
Lighting Company as a mark of their esteem.” 

The ‘' Practical Engineer” Pocket-Book.—We have received 
a copy of the "Practical Engineer” electrical pocket-book for 
1900. The book contains an immense amount of information on 
electrical subjects, and is very well gob up. The book starts with 
the usual tables on various subjecte, such as wire gauges, square 
roots, and the circumferences of circles. Explanations of electrical 
units and terms are then given and resistances of various metals 


and alloys. Farther on 


n the book, however, we notice that a 
groat deal of s is takon up in describing various meters and 
nstruments. These things are rather more suitable for a textb- 
book than a 5 and EA 1 would an a ma 
larger space for It iary. is is on quadrille ru 
paper, and would be very useful to the engineer wishing to make 
a rough sketch or pus down figures. As ib is, however, the 
space for each day is so extremely limited that very little could 
be pat down. We, however, spen from this, do not see anything 
else to criticise adversely, and think that except for the defect men- 
tioned the book is well worth the pos charged for it, and we can 
recommend it to all electrical engineers. 

Glasgew.—Following up the receipt of the license received by 
the Corporation to inaugurate a telephone service in Glasgow, the 
committee in charge of the scheme are, according to the Dundee 
Advertiser, actively engaged in carrying it out. They have had a 
conference with their telephone engineer, Mr. Bennett, London, 
and it is expected that a complete installation of telephones will 
be in working order within the next 12 monthe. In regard to the 
suggestion that intercommunication sbould take place between 
the Corporation and the National Company's telephones, it is 
pointed oub that that could have been done had their license 
extended to 1919 instead of till 1913, as arranged. In that case, 
of course, the company could also have got their license 
and the committee therefore thought it advantageous that the 
competition should cease at the earlier period. © service will 
accordingly be an independent one, and the twin-wire under- 
ground syetem will be adopted, by which, of course, subscribers 
will not be able to overhear conversations not intended for their 
ears. The committee are confident that if they can supply 
this improved method for £5. 5s, a year, instead of £10, w 
is the rental at present, they will soon have a larger number of 
subscribers than the Telephone Company now have. 

Bath.—According to the Guardian, Mr. Metzger has propoeed 
two schemes of allowing discount: (1) That consumers using 
current to the annual value of from £20 to £35 be allowed 5 per 
cent. discount; from £35 to £50, 74; from £50 to £65, 10; from 
£65 to £80, 15; from £80 to £100, 20; over £100, 25. Had these 
rates prevailed last year it would have reduced the income by 
£150, 48. 2d. (2) From £20 to £30, 5; from £30 to £40, 74; from 
£40 to £50, 10; from £50 to £70, 15; from £70 to £100, 25; over 
£100, 334. This would bave reduced last year’s income by £278. 
7s. Id. In the event of all consumers being supplied ab 44d. per 
unit, the reduction in revenue would be £754. 166. 6d., and having 
heard that the committee recommended the following rates: dis- 
tinctly private houses to be charged 44d. ; prices for business premises 
to be, under £30, 5d.; above £30and under £100, 44d.; above£100, 4d. 
The reduction of income under this last scheme would be £726. 
lle, 8d. Our contemporary understands that the following amend- 
ment to the report hss been carried : ‘‘ Inasmuch as the difference 
between the recommendation of the Works Committee and a 
uniform charge of 44d. would not exceed £28 per annum. resolved 
that a uniform charge of 44d. per unit be made for current con- 
sumed for lighting, and that discounts of 10 per cent. be allowed on 
all accounts of £100 and over, such discounts to be allowed on the 
four quarterly accounts in each completed year, and that such 
alterations be made as from June 30 next.“ 

Catalogues.—We have received from Messers. Thos. Parker, 
Limited, of Wolverhampton, the third edition of their pocket 
price-list of dynamos, motors, etc. The list gives some useful 


general information with reference to continuous-current dynamos 


and motors, such as the magnet windings, megnets, bed-plates, 
bearings, armatures, commutators, brush gear, etc. We notice 
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also that throughout the whole list good illustrations are gives ot of 
the various motors, dynamos, electric locomotives, switches, and 
resistances. The firm evidently beiieve in standardisation, as all 
their machines are described as standard patterns, and for all 
these the voltages, dimensions, and weighte are given. Abd the 
end of the book is a list of five towns to which Messrs, Parker, 
Limited, have supplied plant of the continuons-current type.— 
We have aleo ved from Messrs. Heathman and Co., of Endell- 
street, W.C., a liat of the laddere manufactured and supplied by 
them. These ladders are of the usual type. but we notice that 
the firm make a speciality of telescopic ladders, similar to those 
used for the cleaning and repair of street electric arc lampe.— 
From Messrs. Edison and. Swan we have received one of their 
% Ediswan ” blotters. This contains several pages of blotting 
paper, interleaved with pages containing illustrations of the 
various types of lamps supplied by the firm. A calendar is 
given on the front page. On the last leaf we notice some very 
apt Shaksperian quotations applicable to the ‘' Ediswan lamp. 


Chester,—At Wednesday’s meeting of the Town Council the 
following recommendation of the Lighting Committee will be 
considered: That the committee be authorised to have an 
extension of tha electric light worke carried out, and to authorise 
application being made to the Local Government Board for 
sanction to borrow the aks sum of £35,000 to defray the cost 
and provide for the extension of mains, services, lampe, etc., as 
required, and to authorise the mayor to affix the corporate seal to 
any documents which may be necessary to give effect to this 
recommendation.” Mr. H. Beswick, architect, has presented a 

report u 6 the proposed extension of the existing buildings 
es t £7,220. The engineer (Mr. F. Thursfield), in a 
report on the subject, says that nearly the whole of the plant at 
the works has been in regular use each evening this winter. The 
present works contain nes of 1,350 b.p. The demand for 
electric lighting during the lasb three years has been such 
that the whole of the machinery, with the exception of a margin 
for casualties, has been brought into daily use. And as the 
applications for lighting and power continue to come in as rapidly 
as over, if not more rapidly, it is evident that provision must be 
mado for considerable extra power. In the extensions proposed 
allowance has been made for an extra 1,800 h.p. The main 


been drawn out on the lines provided for in the 3 
proposed to maken der arrangements that the whole 


1 5 switchboard. "Me, 
tions and additions he suggests, which he states will cost approxi- 
mately £11,000.. This sum includes £3,165 for the engine and 
dynamo already ordered, and £360 for two mechanical stokers and 
motor if desired. 


_ PROVISIONAL PATENTS, 1900. 


Fes, 12, 
2734. * in apparatus for signalling the approach 
ef electrie trams operated on the overhead system. 
Wesley Ralph Stearns, Fairfield, Kingston-on-Thames. 

2742. Improvements in apparatus for firing submarine mines 
by means of Marconi’s wireless telegraphy. Felix 
Maylinder, 314, Alte Luisenstrasse, Potsdam, Germany. 
(Complete specification. ) 

2756. Improvemente in collectors for electric trams om the 
everhead system. George W. Bolser, Fairfield, Kingston- 
aon - Thames. 

2767. Improvements in long-distance relay magnetic tele- 
phones. Jacques Nessel and Jean Frederic Gouin, 45, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification.) 

3783. Improvements in electrical aro furnaces. James Yate 
Johnson, 47, Lincoln's inn- felda. London. (The D. utsche 
Gold und Silber Scheide Anstalt vorm. Roeesler und 
Birger Carison, Germany.) 

2797. * telephonic repeiver for NN sent by means 

of electromagnetic oscillations and signs ef the Morse 
alphabet. Alexander Stephanovich Popov, 70, Chancery- 
aos; London. (Comptes specification.) 
i Fes, 13, 

8848. Improvements in and relating to thermostatic cironit 
controlling apparatus. Alfred George Brookes, 55, 
Chancery-lane, London. (Edward Francis Woodman and 
Henry Anthony Fiske, United States.) (Complete 
specification. ) 

3843. Improvements in clips or devices for holding electric 
lamps or the like. Robert Hacking, 111, Hatton-garden, 
London. 

2850. An improved device for adjusting the height ef electric 

lamps or fittings. Conrad Krauss Falkenstein, 67, 
Lanercost-road, Tulse-hill, Surrey. 

7, Improvements p% or relating te err and like 
instruments for sound. 
Thomas Bennett Lambert, 45 
Chancery-lane, Londun. (Complete specification.) 


and reproducing 5 
„Southampton -buildinga, 


2868. ae -irthompey etectyic traction 
Richter and Richard Theodore Eschler, 45, Southampton- 
oe Chancery-lane, London. (Complete specifica- 


2880. esa system of and means for regulating etectric 
3 William Henry Cooley, 55, Chancery“ lane, 

on. 

2897. Improvements relating to electric railways, William 
Chapman, 322, High Holborn, London. 

Fes, 14. 

2929. Improvements in electrolysers. William Thomas Chapman 
and Walter Elliott Batt, 5, John Dalton-street, 
cheater. 

2948. Improvements relating to fases fer etectric 
George Whittaker Holt, of the Imperial Electrical E 
neering and ey iane, London 18, Southampton-b 
ings, Chanoery- lane, 

$051. Improvements in the methods of insulating electrical 

conductors. John Frederick Wakelin, Charles James 
Weston, and William ooo 5, Tottenham. · street, Tobten- 
ham Court road, London. 

2962. Improvements in the methods of insulating and axing 
electrical conductors, John Frederick Wakelin, Charles 
James Weeton, and William Bann, 5, Tottenham-street, 
Tottenham Court-road, London. 

2904. Improvemente in and apparatus for the manufacture of 
pipes or conduits for electrical conducters er for 
conveying liquids or gases or for analogous 
Albert Harris Howard, 47, Lincoln’s-inn-fields, London. 

2087. Automatic phonograph. Karl Löschner and Otto 
Wilhartitz, 99, Cannon-street, London. 

2994. An improved process for the electrolytic mi far ng ame 

_ nickel or its allied metals. Moritz Kogel, 6, Lord- 
street, Liverpool. 5 
EB. 16. 


$018. Electrical displacement switch. James Cuéwortb, 41, 
Park- road, Newcastle-on-Tyne. 

3021. The automatic trolley pele arrester for electric tram- 
cars. James Thomas Hale and Frederick George Hale, 

244, Park- place Machine Works, Liverpool. 

3031. Improvements in electricity meters. Charles William 
Godson Little, Heckington, Lincolnshire. 

3033. Improvemente ix and connected with electric. acoum 

lator plates or electrodes. Francis Louis Bernera ai and 

James Arnold S Smitb, 297, Queen’s-read, Battersea, London, 

in voltmeters and ammeters, Carl Raab, 

6, Lord- 8 Liverpool. 

3056. Improvements in electric moters. Victor Isidere Teeny, 
60, Queen Victoria-street, London. (Al Elec- 
trioitäts -Gesellschaft, Germany.) (Complete specification. ) 

Fes. 16. 

3063. An improved method ef controlling trolleys of etectric 
cars. Robert Arthur Bolton, Sylvan House, Belmont- 
avenue, Donnybrook, Dub 

3031. rade ree in electrical apparatus for signalling 

from passengers in a moving train te the engine- 
drivor and guard. Aubrey Ernest Radbourne, 128, 
Colmore-row, Birmingham, 
3104. Improvements in magnetic locking devices for miners’ 
lamps. Franz Miiiler and Franz Eumes, * Barton- 
arcade, Manchester. (Complete specification 


$043. I 


apparatus theref y 

Ware Bettison Reed, and Edgar Howard Farrar, Birk: 

beck Bank-chambers, ‘Southampton -buildings, Chancery- 

lane, London. (Complete specification. ) 
3106. An automatic electric circuit breaker. L N 
Reed, Warren Bettison Reed, and Edgar Howard F 
Birkbeck Bank-chambers, Southampton. buildings, 
cery-lane, London. (Complete specification. ) 


. Walter Claude Johnson and 
Adolph Waoderlich, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery. lane, London. 

Improvemonts in means for regulating pressure 

electric mains. Herbert William Butler, 47, Lincoln's. 
inn-fields, London. 

. Metheds ef and apparatus for manufacturing mevable 
coils for use in connection with electrical measuring 
instruments. Edward Weston, 45, Southampton-build- 
ings, Chancery-lane, London. (Complete specification. ) 

. Improvements in or relating to electric rclays. Edward 
William Brown, 111, Hatton-garden, London. 

Improvements in or relating to telephones. Edward 

William Brown, 111, Hatton-garden, Loudon. 

Improvements in or relating to telegraphic instruments, 

Edward Wiliam Brown, 111, Hatton-garden, N 
Improvements in trolley poles and standards for 

Tae Robert Price Strachan, 70, 5 
! on, 
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3174. 


3192, 


Fes. 17. 


Improvements in and connected with long-distance 


telephony. Morris Clinton Mengis, 70, Markeb-street, 
Manchester. (Complete specification. ) 


Electric battery and its arrangement in connection 


with electric motorcars. Angel de Castro and Henry 
Wilhelm Schlomann, 322, High Holborn, London. (Com- 
plete specification. ) 


A new or improved telegraphic apparatus. Louis 


Wojniewicz, 8, Quality-court, Chancery-lane, London. 
(Complete specification. ) 


Improvements in aud in the process of manufacturing 


filaments for electric incandescence lamps. Victor 
Thomas, 53, Chancery-lane, London. (Date applied for 
under Patents, etc., Act, 1883, Sec. 103, Aug. 8, 1899, 
being date of application i in France.) 


3203. Improvements in interruptors for electric circuits. 


Jean Lecarme and Louis Lecarme, 78, Fleet- street, London. 
(Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 


7800. 
8052. 
8053. 


9009. 
11436. 
18776. 


21742. 


21780. 
23829. 


24148, 


24184, 
25011. 


To be published March 10. 
1899, 
Primary battery. Encausse and Encausse. 


Coin controlled and registering telephone apparatus. 
Cranston and Williams, 


Governing of electric motors. Eck. 
Controlling switches for electric motors. Earle. 


. Electric incandescence lamps. Allingham and Fennell. 


Secondary batteries. Gladstone and Beckett. 
Apparatus employed in wireless telegraphy. Marconi 
and Wireless Telegraph and Signal Company, Limited 
Electrical apparatus for igniting gas-burners from a 

distance, Bollé. (Fitzlaff.) 

Means for controlling and indicating the supply of 
electrical energy. Kunkelmann, Francois, and Loubery. 

Electric switches and cut-outs. Crompton and Co., 
Limited, and Dix. 

Electrical apparatus for diminishing the apparent self- 
induction of alternating-current circuits and capable 
of being used in lieu of condensers. Abel. (Soc. 
Anon. pour la transmission de la Force par |’Electricité. ) 

Fusible electric cut-outs. Calthrop. (Peebles.) 

Means for controlling electric circuits which will allow 
a circuit to be broken and completed from another 
circuit. Edmunds, 

Device for automatically eftecting the breaking of an 
electric circuit after a predetermined time. Edmunds, 

Apparatus for breaking high-tension circuits. Sprecher. 


Rheostats. Flohr and Dietze. 


Arrangement of driving mechanism for connecting 
electromotors to machinery. Gibbs. 


Electric railway rail bonds, McTighe. (Date applied 
for under International Convention, May 24, 1899.) 
Electric relays. Lake. (Nixon.) 


System for the generation of electric currents at 
constant potential. Koppelmann. 


Electric furnaces for making glass and other analogous 
substances, Lühne. 


Electrically-propelled vehicles. Newman and Ledwinka. 
Primary electric battery. Thompson. (Fontaine.) 
1900. 


147. Electric water-filters. Tetes and Heany. 
675. Electric batteries. Lake. (McCartney.) 
TRAFFIC RETURNS. 
Returns for Increase Total receipts for 
Line. week or half-year. 
Ending |1900.|1899,| decrease. | 1900, | 1899. 
Birmingham Tram. Sie 6 bs. E 


ways Co. . Feb. 17 3,5692, 924 — 355 27.022 26, 206 
Black pool- Fleetwood „ 17 99| 178 79 969 | 1,060 


Bradford City Trams| „, 11 | 295| 263 


+ 32 |25,947c) — 
Bristol Tramways Co.] „„ 16 2, 2172594 - 377| — — 
City & South London] „, 18 1, 160 1,087 + 73 7,898 | 7,858 
Dover Tramways . „ 17] 131] 147 — 16 1,028 | 1,000 
Dublin U. T., elec. cars „ 16 2,710 905 +1,805 | — — 
Dublin S. D. Electric} ,, 16] 529| 639 — 90 — — 
Halifax Corporation 18 | 467] 324 + 143 26,927 ] 9, 1260 
Hull Corporat'n E. S. Tan. 1 — 117.711 


Liverpool Corporat'n Feb. 10d 5,9125, 
Liverpool Overhead ,, 18 1, 243 1,2 
Sheffield Corporation| „„ 18 |1,643| — | — — 
South Staffordshire) — — | — — — 


753 ＋ 159 39,008 34,456 
297 — 64 10,140 | 9,053 


a Since April 1, 1899. b Since June 29, 1898. 


c Total receipts. d Partly electrical. e Since July 5, 1899. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. gro gle A 


Commercial and Industrial.— 


Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 
British Insulated Wire, Ord., 1-40, v I... 5 
6 per cent. Cum. Pref., 1-27,500 l a» . 8 

—— 5 per cent. Mortgage Debentutes ................ 100 
British Electric Works, Ord nary, — 001-95, 000 1 


— 6 per cent. Cum. Pref, 1-50, 0 0 0000000) «seess 1 
áł per cent. First Mortgage Debentures ..... 
British Westinghouse Elec. and 


rae 
anuf., 6 per cent. Pref... 3 é 


t 

— 
r 111. 
>s 6 


— 
ee 16/10-1 1/16 


Brush Electrical Engineering, Ordinary’. ebe de eo 1 21 
Non. Cum., 6 per cent. Pref. MT e 8 << 11 
per cent. Debenture Stock.. . 100 . 110-115 
—— 44 per cent. 2nd Debenture Stock ee 200 <- 
Callender’s Cable, Debentures. .... 2.6... 00 = ssasss s... s. 100 .. 110-116 
GREET os oc 354 de OB 6Nss Sd th ve ndclv 0c chet enseke 8 ax 143 
6 per cont. Prell... „„ „„ „„ „„ 5 -6 
Crompton and ooo SB os 4 
5 per cent. Debentures .... s.s.s.. me we ee ne me ee ees — oe -101 
Edison and Swan United, Ordinary .„. . 2. — =e =s ss ss sess 8 zá 2-2 
5 per cent. Deen 1 Sat 
4 per cent. Deb. Stock, Red. coaceem seve 100 
Electric Construction „ 2% 
—— 7 per cent. Cumulative Frei. ie ae 24 
4 per cent. Perp. ist Mort. Deb. s..-_ „ 100 . 105-1 
Giffre Electro-Chemical and Power, Ordinary ............ 1 1 
W. T. Henley's Telegraph Works, Ordinary .............. 6 — 138-163 
á} per cent. Preference ......sses.s menemen sisa SG ww 6 
44 per cent. Debenture22SAsssss menececs 100 .. 111-114 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 21-22 
4 per cent. Debentures... 1... ance canes memes 100 .. 100-104 
Telegraph Construction and Maintenance .. = = -= — == == = 13 87-41 
6 per cent. Bonds DT 100 — 102 106 
Telegraph Manufacturing, Ordinary.. gg DY an 9-10 
5 per cent. Cum. Pref........ bessten (Osx 6 
Willans and Robinson, Ordinary, 1-30 00 — Sos eee H è -10% 
6 per cent. Cum. Pret., 30, 00L- 0 00% eas ottan ~ 173-73 
4} per cent, First Mortgage Debenture Stock, Red. 100 . 104-106 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 4-7 
Bournemouth and Poole, Ordinary ..........cesseeeesees 10 .. 12-18 
44 per cent. . 10 10-11 Kd 
Brompton and Keusington, Ordinary deb tens sas a ee 7-8 
7 per cent. Preference.. sos et bimaesasdscotncs’ © ce 34-04 
Charing Cross and Strand... ..........2.scncnscecscem 686 10-1 
0, 001-50, 0000 „„„4%%. „ 6 10-11 
44 per cent. Onm. l... „ee È a Sk 
Chelsea y * Su upply — evel nben ern nd 806s b w 74- 
r cent. Debentures .. ss... =. =e =e = +++ „ 100 — 110-112 
City of 102 „eee ene — 10 . 103-113 
6 per 1 Cumulative Pre ee.. =e.. = — 10 æ 18-14 
6 per cent. Debenture Stock — ao LUD 
County of London and Brush Prov incial, Ordinary „6 % 10 


6 per cent. Cum. Fr... 22 == 10 
4} per cent. Debentures Prov. Certs. All pd. Rd, — 
Edmundsons’ Electricity Corporation, Ordinary, 1-17,400.. 6 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 8 
London Electric, Ordinary ........ccnsnscceccsccecccncee 8 


11111111 
Diet 
S 


6 per cent. Prei. „ 5 -5 
4 per cent. lst Mortgage Debenture Stock, neem ~ 100 101-103 
Metropo'itan, Ordinary W .... 7d 10 14-15 
62,501-85, 000 . 10 — 14-15 
44 per cent. First Mortgage Debenture Stock. —— 100 — 114-117 
1 per cent. Mortgage . = ssia . 100 — 9697 
Notting Hill Electric ang date sst sethvessen 20 ax’ “10 
Oriental, 1879 tt 4 ae? > es 11. 
£5 Shares —ͤ— ũ——2 ETETE oe eee ee EE — 5 èa -7 
£4} Shares, New . e Sas 
Oxford Electric, Ordinary, I. be and 407-10,810 ............ a 7 
River Plate Electric Light and Traction, Deb. er | | wis 76-85 
Royal Electrical Company of Montreal l$ . 150-170 
44 per cent. t Shares Mortgage Debentures.. 100 .. 104-106 
South London, . B ce a 
St. James s and Pall Mau, Ordinary, 101-20, 08 ..... 6 .. 16-1 
40,0812, 000000. 838 15-16 
7 per cent. — n a Ore 
Wadtaninster, Ordinary . r peasehbensaten) “fae 14-15 
Electric an 
Central London Ordinary 6 %% „%irſ „„ „„ „%% „„ „„. 10 * 10 
Pref. Half-Shares . “*e~ Fe see „% „% „% se ee „%„% „„ „% „„ „ „% „ „% „6 „% 5 . 4 5 
de eferred —— —öl4 —U— 8s oe 5 as -5 
Oliy and ty and South London, Consolidated Ordinary 8 oo 106 — -61 xd 
ca Ga as SG aS SR . dee ehe EAT 8 4-5 
—— 4 per cent. Debenture Stock ce ee 22 88 oeno 100 - 125-130 
6 per cent. Pref. Stock fes EET wee 10) . 140-145 xå 
„ 6 „% „% „ „% „ „% „% „% 6 „6 „ — 1 ee 182-137 xd 
Liverpool Overhead, 5 per cent. Pref. os co csevesee Coes ans ò = — 3-13} 
Waterloo and City, Ordinary .......... aada 10 — 101-104 xd 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad ............0+0ss0s+0« 10 — 174- 
Deere, . bens — 100 .. 104-1 
British Electric Traction, Ordinary, 1-30,000 ....... s... WO wu 16-17 
e 10 — 153-16 
6 per cent. Cm. Pf. 90, 001-60, Obo 10 — 134-134 xd 
5 per cent. Perpetual Debenture Stock . 100 .. 125-1 
B, Ayres 4 Belgrano Tram., A“ 6 per cent. Cm. Pf, 25 40, 000 5 — 42 
6 per cent. Cm. Pf., 1.27, 500009. 5 4-4 
5 per cent. Deb. Stock, P 100 — 105-108 
Costa Rica Electric Light and Traction, 5 per cent. First 
Deb., 1-1,000 of £100 and 1,001-1,600 of £50 each ....... — op 75-85 


Isle of Man Electric Power, i . 1 
6 per cent. Preference, 100 ,001-170,000 .... 


1 
Kidderminster and District Lighting and Traction, „ 


New General Traction, Ordinarr ggg 6 
6 per cent. Cum. o A EEA T A TEA 5 

North Stafford Trami .isssene . secsvevcecsnnsséce 6 
Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 
Preference PP er here ... 10 
Potteries Electric Traction, Ordinary, 26,667-40,000 ms =- 10 
——— § per cent. Cum. Pref., Höhne 10 


Telephones. — 
Consolidated Telephone Construction and Maintenance .. 4 
National Telephone, Ordinary am 
6 per cent. Cum. First Pref. ............. 
6 per cent. Cum. Second Pref. .............. — 10 
5 per cent. Non. Cum. Third Pref. 


par cent. Deb. Stock, Rede... 100 
ephone and Electric Company ms =e = =» =s me m ` 


Oriental 


. 103-1 
119-1 
— 10-11 xd 


— Ma 

ee 14-15 
on 97.5 

. -100 
— 2-1 
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NOTES. 


Lecture.— We are informed that Mr. A. A. Campbell 
Swinton will lecture at the Camera Club on March 8, on 
the subject of Steam-Turbines, Land and Marine.” 


Review.—In reference to our review of Mr. A. H. 
Gibbinge’s book on Municipal Electric Supply we are 
informed that Messrs. Whittaker and Co. have now the 
publication of this volume entirely in their hands. 


Telegraphs to Central Africa.—Reuter states that 
the Uganda railway telegraph line reached the Nile at 
Ripon Falls on the 18th ult., and was carried across the 
river in two spans on the 19th ult., thus establishing 
communication between London and the Victoria Nyanza. 


The Send-Off Dinner.—The definite arrangements 
have now been made for the “send-off” dinner to the 
active service contingent of the Electrical Engineers (R. E.) 
Volunteers, which will take place at 7.15 for 7.30 p.m, 
on Saturday, March 3, at the Prince’s Restaurant, Piccadilly. 
As stated last week, the chairman will be Lord Kelvin. 


Electric Tramway in Mandalay.— We gather 
from Indian Engineering that the scheme submitted by 
the Burma Electric Works Syndicate, Limited, has, with 
some modifications, been accepted by the Mandalay Muni- 
cipal Committee. The scheme provides that the tramway 
is to be commenced within one year, and completed in three 
years from the date of the order. 


St. Marylebone Lighting. — We notice on the 
agenda for yesterday's meeting of the St. Marylebone Vestry 
a motion to the effect that the Vestry should instruct the 
Parliamentary Committee to take the necessary steps to 
bring about an immediate reduction of the exorbitant 
prices charged by the Metropolitan Electric Supply 
Company for current in the parish. 


Electric Instruments on Indian Railways.—We 
are pleased to see that the introduction of Winter's 
electrical block instruments has been sanctioned by the 
Government of India on the South Indian Railway. It is 
intended that the sections between Egmore and Pallavarum 
will in future be provided with these inatruments, as also 
between Tanjore and Trichinopoly junctions. 


Leeds Association of Engineers. — Prof. J. 
Goodman, at the monthly meeting of this association last 
week, read a paper on “Some Points in the Design of 
Governors.” He described in detail various forms of 
governors, dealing in a lucid manner with the various 
points to be obeerved in their design, and showed that in 
the case of a “hunting” governor, or one that is too 
sensitive, the remedy was to increase the load in a greater 
ratio than the centrifugal force, but he deprecated the use 
of dashpote for this purpose. On the other hand, where a 
governor was too stable, the reverse method should be 
adopted. 


Clocks on Tramways.—We understand that the 
Milwaukee Electric Railroad Company, when issuing 
transfer tickets from different parte of their system, enter 
a time limit in which these should be available. We 
presume that this is to prevent these transfers being used 
by others than those te whom they were issued. In order 
to preclude any dispute as to the correct time of issue, 
they have decided that 300 of their cars are to be 
equipped with clocks which are specially constructed to 
Withstand the jarring and vibration of the cars. Apart 
from the use which they will be to the conductor in 
checking transfers, such standard clocks will be of great 
value to the travelling public, always providing that the 
quality of the clocks comes up to the description of the 


same which appears in our New York contemporary, 

The Power Bills.—The Association of Municipal 
Corporations is circularising all the members of Parlia- 
ment giving reasons for the rejection of the Durham, 
Lancashire, South Wales, and Tyneside Electric Power 
Bills, on the motion that was to be made last night 
for the second readings of these Bills. The reasons 
given we have reviewed before, as they are prac- 
tically those drawn up after the conference at Man- 
chester in opposition to the Lancashire Company’s Bill. 
Great stress is made of the harm which would be done 
to municipal electrical undertakings should the Bills 
be allowed to pass, but no mention is made of the 
advantages small outlying districts would derive from the 
cheap power promised by the promoters of the Bills in 
question. 

Fatal Accident.—We regret to have to call attention 
to the death of Mr. S. R. Havard, which occurred at the 
works of the Blackheath and Greenwich Electric Lighting 
Company on Wednesday last week. The deceased, who 
until recently was an articled pupil with Messrs. Johnson 
and Phillips, was killed by an electric shock. From the 
information which we have received we gather that the 
floor in front of the high-tension switchboard was not 
completely laid, and that the deceased stumbled over one 
of the projecting iron supports at the base of the switch- 
board. In trying to save himself his hand came in contact 
with the metal parte of the switchboard which were in 
connection with the high-voltage system, and death took 
place instantaneously. An inquest is being held, at which 
fuller details will be brought out. 

Electric Lighting in the Transvaal.— The finding 
of a complete electric lighting plant in the Boer entrench- 
ments at Colenso, coupled with the additional statement by 
Laffan’s Agency that it and the searchlight apparatus were 
new and were supplied by Messrs. Ransomes, Sims, and 
Jefferies, of Ipswich, has led many to conclude that the 
above firm have helped to equip our enemies. ‘The truth 
of the matter is that the engine only was supplied by the 
firm, and evidently it and the electrical apparatus had 
been commandeered by the Boers from some mines in the 
Transvaal. The mining districts are quite as well equipped 
with electrical plant as any district in Great Britain, so 
that the Boers have a good reserve of electric plant to draw 
on for their military operations. Mr. J. R. Jefferies has 
naturally denied that his firms has supplied the Boers with 
a complete searchlight plant, which denial was hardly 
needed by those who know the members of the firm. 

Eleotrocution.— The energetic correspondent of the 
Morning Leader who is stationed in New York announces a 
serious blow to electrocution. While we do not desire to cast 
any reflections on the veracity of this gentleman, we think 
he would do well to read a short story by Conan Doyle on 
the subject he has now taken up. This correspondent 
states that on Monday last “considerable sensation has 
been caused by the circumstances attending the electrocu 
tion of a murderer at Sing-Sing today. An Italian 
barber of herculean frame and dulled intellect named 
Ferraro was placed in the chair, and the electric 
currents of immense voltage sent through him at 
intervals caused death only after the fifth application. 
The horrible scene was intensified by an Italian priest, 
overcome by emotion, endeavouring each time to arouse 
the condemned man. The incident is considered a serious 
blow to electrocution. Molineux, who is the inmate of a 
cage in ‘Murderer’s Row,” remained gaily indifferent while 
Ferraro was being executed.” From what we remember of 
Conan Doyle’s production, the murderer was subjected to 
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threo times the usual voltage, which rendered him quite 
proof against death in any form. 

.The Royal Meteorological Society.—We notice 
that this society will attain its jubilee on April 3, it having 
been founded on April 3, 1850, and it is proposed to 
observe this fiftieth anniversary in a special manner. The 
council have arranged for a commemoration meeting to be 
held at 3 p.m. at the Institution of Civil Enginecrs, at 
which the president will deliver an address, and delegates 
from other societies are to be received. In the evening a 
conversazione is to be held at the Royal Institute of 
Painters in Water-Colours. On the following day, April 4, 
the Fellows will visit the Royal Observatory, Greenwich, 
and in the evening will meet at dinner at the Westminster 
Palace Hotel. In view of this jubilee celebration, we are 
informed that Mr. G. J. Symons, F.R S., was elected 
president at the annual meeting of the society on 
Jan. 17, but owing to illness he has since been obliged 
to resign this office. Under these circumstances the 
council have appointed Dr. C. Theodore Williams as 
president. 

Load Factor.—We have recently had brought before 
us another scheme for lighting a small town within the 
Arctic Circle. The scheme is not unlike one we reviewed 
some year or two back for lighting the capital of Iceland. 
There is no doubt that the place is an ideal one from the 
electrical engineer’s point of view, because the load would 
be required continually in the winter. In the summer 
time the engineer could shut down his plant and go for a 
holiday with his well-earned profite, as no lighting whatever 
would be then required. Unfortunately, there are draw- 
backs even to electrical schemes for lighting purposes in the 
Arctic Circle. The chief objection is that the trade is 
practically stagnant in the winter, and that the spending 
power of the population is low. There are even hints to 
the effect that while the light would be supplied in the 
winter the company would have to wait till the summer for 
payment. Even then it may be mostly in kind, and the 
engineer would have to determine the weight of codfish 
corresponding to one Board of Trade unit supplied. 

The Brush Provincial Bill.— The Bill promoted by 
the County of London and Brush Provincial Electric Light- 
ing Company to enable the various districts in which the 
company has powers to supply electrical energy to be more 
closely connected by mains, was rejected on Tuesday by 
the House of Commons. Mr. Pickersgill, in moving the 
deferring of the second reading of the Bill for six months, 
pointed out that the Bill gave power to break up streets 
in six districts in which the company had no locus standi. 
These districts were Islington, Shoreditch, Battersea, 
Lambeth, Bermondsey, and Whitechapel. A similar Bill 
was rejected by a committee last year. Mr. Kimber con- 
tended that the reasons stated afforded no ground upon 
which the House should depart from its ordinary principle 
of referring such a Bill toa Select Committee. He defended 
the breaking up of the streets as a means of carrying out 
the supply of an authorised commodity in as economical a 
way as possible. Other members opposed the powers sought 
being granted on the eve of the new London municipalities 
coming into existence. On division the House rejected the 
Bill by 147 against 105. 

Electric Headlights.—Six locomotives on the Dela- 
ware, Lackawana, and Western Railroad, in the United 
States, have recently been equipped with electric head- 
lights. The superintendent of machinery on that line, Mr. 
J. F. FitzGibbon, writing to the Electrical Review of New 
York, says that he has found these lights exceedingly 
useful on the line. They require, of course, rather more 
looking after than the ordinary type of headlights, but 
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they are said to be a great safeguard against collisions and 
accidents. The arc light in question is said to have a light 
of 6,000 c.p., and to throw a beam such that a newspaper 
can be read one-third of a mile away. Electric lights are 
also provided in the cab of the engine and underneath the 
running part and boiler, so that the engineer and fireman 
can clean the engine and make repairs without using an 
oil lamp or torchlight. The current is supplied from a 
combined engine and dynamo, which is placed over the 
boiler just outside the rear end of the cab. It would seem 
to us that while such lights are useful in sparsely-populated 
districts, they would be a great nuisance in ordinary railway 
work. Also, if a good block system is employed, they could 
hardly add to the safety of the lines. 


The City and South Lendon Railway.—On 
Saturday last Sir Francis Marindin, on behalf of the Board 
of Trade, inspected the new section of the City and South 
London Railway. This section runs from the south side of 
the river to Moorgate-street, with an intermediate station 
at the Bank, under the Church of St. Mary Woolnoth. 
The new tunnels join the old section of the line at a point 
just behind the London Bridge Station. The old section 
under the river, which connected up to the station under 
King William-street, is to be used in future for a new line 
running to Clapham Clapham. The inspection was quite 
satisfactory, and the line was accordingly opened for traffic 
on Monday last. We are glad to note that in this case 
practically all the machinery (or considerably over 90 per 
cent. of it) has been supplied by English electrical firms. 
No less than four of our large manufacturing companies 
have made locomotives for the South London line, and the 
tests caried out by Mr. Peter McMahon show that the loco- 
motives so produced are able to hold their own with any 
of American manufacture. This section, now open, will 
afford convenient connection between the Central London 
line and the district south of the Thames. The next exten- 
sion to be made by the City and South London Company will 
be to Islington, the work for it being now well in band. 


Tidal Power.—A scheme is now before the Canadian 
Government asking permission for exclusive privileges to 
establish works and buy land near Vancouver in order to 
generate motive power from the tides. The details of the 
scheme are more or less in the air at present, except that 
the actual positions of the proposed power station and canal 
have been determined. The coast round the port of Van- 
couver is very much divided up by waterways, and owing 
to the restricted entrances to some of these a difference of 
head existe at most states of the tide in the water-level on 
the two sides of a narrow isthmus. On one side of this 
isthmus is the Pacific Ocean, while on the other side the 
tide has to traverse about six miles of strait. The proposal 
of the syndicate is to cut a passage through from one side 
to the other. We have no information before us as to the 
head of water which would thus be obtained, and the situa- 
tion is further complicated by the fact that the flow of 
water would be in different directions at different states of 
the tide. Local conditions naturally alter the difference of 
level between high tide and low tide, and without these 
being known one cannot speak as to the feasibility of the 
scheme. It would seem, however, that if the syndicate 
succeed in getting their concession, they will then have to 
solve a number of engineering problems which are likely to 
involve heavy capital expenditure. 

Rival Illuminants.—Mr. T. N. Ritson, who is the 
new president of the Manchester District Institution of 
Gas Engineers, delivered his presidential address on 
Saturday last. He reviewed the present standing of gas 
companies in the United Kingdom, showing that out 
of 661 authorised undertakings, 222 were run by 
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local authorities. There were besides these over 
1,000 undertakings working without statutory powers. 
Mr. Ritson took a higher view of the competition between 
gas and electricity, stating that, notwithstanding the com- 
petition, the demand for gas was steadily increasing. He 
added that, while electricity was an exceedingly keen com- 
petitor, statistics proved that gas and electricity could and 
did flourish side by side, and there could be no doubt that 
the new illuminant had aroused gas authorities to a sense 
of their duty, and the results of the spirit of enterprise 
thus brought about had been an increased output of gas 
and increased profits, while the public had benefited by 
cheaper gas and improved methods of lighting, both 
privately and publicly. Notwithstanding the enormous 
development of the supply of electricity, no fewer than 
77 gas undertakings had been purchased by local autho- 
rities from private gas companies since the year 1882, and 
several applications for transfers of works were to be con- 
sidered during the present session of Parliament. 


Electric Power in Venice.—We gather from the 
report of the United States consul at Venice that a com- 
pany is under construction for the supply of electrical 
energy in bulk to Venice. The company have two schemes 
under consideration. The first is to take 10,000 h.p. from 
the waterfall on the Cellina, a distance of 59 miles from 
the town. At the other point in question a fall of 328ft. 
is available, and it is stated that the Government is ready 
to grant the concession. The other scheme involves taking 
the power from the Piavé. In this case the works will 
be situated only 43 miles from the town, and 27,000 h.p. 
would be there available. This would be obtained from 
two falls having a combined head of 738ft., while if a 
third fall was utilised, a further 8,400 h.p. would be 
available. A most valuable point in this last plan is the 
utilisation of the Lake Santa Croce, which will act as a 
reservoir. A storage capacity of water which can be con- 
veniently used of over 700 millions would be available, and 
would enable the output of the stations to be very largely 
increased for a short time. The names of the prime movers 
in the enterprise aro as follows: Counts N. and A. Papa- 
dopoli, Commendatore Guiseppe da Zara, and engineers 
Ernesto Breda, Milani, and Colle. We are glad to note 
that English capitalists are likely to be interested in the 
undertaking, and in this case hope that English engineers 
will also have a voice in the matter. 


Telegraph Subsidies.—In the House of Commons on 
Tuesday, Sir E. Sassoon asked the Secretary to the 
Treasury what subsidies were paid during 1898-99 to the 
Eastern Telegraph Company by the Imperial and Colonial 
Governments. Mr. Hanbury, in reply, presumed that 
the hon. member referred not to the Eastern Telegraph 
Company alone, but to the group of which it formed the 
centre. From Imperial funds £19,000 was paid in 
1898-99 to the African Direct Telegraph Company, and 
£63,000 to the Eastern and South African Telegraph 
Company, but £18,000 was repaid to the Exchequer in 
respect: of the latter subsidy (£10,000 from India, £7,000 
from Mauritius, and £1,000 from Seychelles), and £5,000 
in respect of the former from various West African 
colonies. From Colonial funds £15,000 was paid to the 
Eastern and South African Telegraph Company by the 
Cape Government, and £5,000 was paid to the same 
company by the Natal Government ; £32,400 was paid by 
Australasian Governments to the Eastern Extension 
Telegraph Company in respect of the duplicate cable 
subsidy (which finally ceased in October, 1899), and 
£4,200 in respect of the Tasmanian cable subsidy, besides 
& payment of £2,632 on a traffic guarantee for New 
Zealand cables which could hardly be reckoned as a subsidy. 


He also understood that the Government of the Straits 
Settlements paid £400 to the Eastern Extension Company 
in respect of a telegraph to Malacca. 


Passenger Communication on Railways.— The 
Board of Trade issued last week a pamphlet giving all 
the correspondence which has passed between its railway 
department and different railway companies with reference 
to the means of communication between passengers and 
the guards of trains. It will be remembered that in July, 
1898, we published a circular issued by the Board of 
Trade Department to the general managers of the railways 
calling attention to the report of the committee, which 
committee favoured the use of electric systems of com- 
munication, or of some system in which the brake was 
automatically applied to the wheels when the passengers 
wished to communicate with the guard. In reply to the 
Board’s request, practically all the large lines have given 
their views on the question. The great majority of the 
companies state that they will adopt a practical system of 
communication, arranged so that the brake is only partially 
put on. The Great Eastern Railway Company are making 
a trial of an electric system, and also of the brake system. 
The London, Brighton, and South Coast Company propose 
to adhere to the electric system which has been used for 
many years on their line, and which has proved eminently 
satisfactory. The South-Eastern and Chatham Railway 
Companies also propose to keep to their electric system, 
which they have carefully developed. A few companies 
only using carriages of the corridor type have expressed the 
view that no system of passenger communication is required 
on their trains. 

Electric Lighting Powers.—The London Chamber 
of Commerce held a meeting on Tuesday last to consider 
what steps should be taken in view of the opposition of 
the municipalities to the second reading on Thursday, 
March 1, of the various Bills for the provision on a large 
scale of power for manufacturing and other purposes in 
various industrial districts in England and Wales, the 
following resolutions, moved by Lord Avebury, and 
seconded by Mr. H. Seton Karr, M.P., were unanimously 
adopted: (a) That this meeting regrets the action of the 
representatives of municipalities and local authorities in 
opposing the second reading of Bills promoted by companies 
for the distribution of power in bulk’ for industrial and 
general purposes in various districts in England and Wales, 
and urges upon Parliament the desirability of allowing such 
Bills to be read a second time and referred to a committee 
in order that they may be examined in detail on their 
merits, (5) This meeting further urges that in view of 
the promise of the Government to appoint a joint com- 
mittee to enquire into the whole question of municipal 
trading in competition with, and to the exclusion of, private 
enterprise, the consideration of all provisions in the various 
Bills and provisional orders promoted by municipalities and 
local bodies authorising municipal trading be deferred pend- 
ing the conclusion of the said enquiry. (c) That a petition 
be presented to Parliament praying Parliament to pass the 
second reading of the Lancashire Electric Power Bill and 
other similar measures. (d) That a copy of these resolu- 
tions be sent to the Board of Trade and to every member 
of Parliament.” 


Electric Lighting Charges.—The editor of the 
Croydon Advertiser has condemned what he calls “the new 
electric dodge for cooking the accounts sent out from the 
electricity works.” We referred to this matter last week, 
when we pointed out that, on the statement of those who 
have objected against the Wright maximum demand 
system of charging at Croydon, their bills came out lower 
than they would have done had the old system of charging 
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at 6d. per unit been maintained. The editor of the 
Croydon Advertiser recapitulates the question, and adds 
statements of his own which require a lot of explanation. 
He evidently thinks that electric meters should ascertain 
the average supply each night, and all consumed after the 
first hour’s supply should be charged for at the low rate. 
We should much like to see the apparatus which would do 
this without entailing far more uncertainty than with the 
present system. Of course, the fact remains that this 
would not give so equitable system of charging, as the 
cost of supplying the consumer is dependent on bis 
maximum demand for the winter quarter, and not on 
his maximum demand for one day. It is amusing to 
read that the editor considers that there should be 
no trouble whatever “in suiting the amount of 
electricity made to the electricity consumed. Just as they 
can at the gasworks suit the supply to the demand, so it 
could be in the electrical department, and if the present 
staff aro unable to accomplish this with the present 
machinery, they must at once duplicate their engine power 
or make a change.” It is a great pity that such utter non- 
sense should appear in the general Press. 


Electrical Fans and Fan Motors.—It is difficult to 
realise the tremendous extent to which small electric fans 
are used in America. Thus the Electrical Review of New 
York published on Valentine's Day a description of the 
new types of fans for 1900. It seems very early in the 
year to think of providing against the dog days, but 
naturally the information given is of great value to agents 
who have to get their orders dispatched early. Ten pages 
of our contemporary’s issue for the above-mentioned date is 
devoted to different types and makes of electric fans, and a 
note at the end states that the description is to be con- 
tinued in the next issue. We notice that our contem- 
porary places the Lundell electric fans, as manufactured 
by the Sprague Electrical Company, first in the list, and 
that it states that the design of the fan blades has 
been considerably improved in the new types to enable 
larger quantities of air to be moved without increasing 
the consumption of power. Thus a 12in. fan running at 
its normal speed now only requires some 52 watts at 
115 volts. Other fans are described, the design of which 
seems to us to have been influenced by a desire to 
have novel shapes rather than anything else. Although the 
great majority of the illustrations have to do with small 
motors driving small fans, the type manufactured by the 
Sturtevant Engineering Company, designed for heavier 
work, are described and illustrated. These are made from 
18in. in diameter to 10ft., and are capable of dealing with 
from 2,000 to 175,000 cubic feet of air per minute. With 
electric motors on the shaft of the fan very good cooling 
effects are obtained, so that the motors can be kept smaller 
than otherwise would be the case. We also notice in the 
new types certain small fans designed to work with primary 
batteries. 


Rural Telephones.—Mr. H. Jones sends an amusing 
article to the Telephone Magazine of Chicago on the 
Personal Equation in the Country Exchange.” He deals 
in a thoroughly business way with the small troubles likely 
to upset and disorganise a telephone exchange in a small 
town, and amongst some of his remarks we are pleased to 
quote the following, which is relative to the exchange at 
the town of Buncombe, Illinois. There “ the operator goes 
to the window if she hears a man yell, a dog bark, or a 
cow moo; she goes to the window anyway. She reads 
Bertha M. Clay, E. P. Roe, and some Dickens, and it is 
too much to ask her to break off in the middle of a 
sentence. If she don’t happen to like you, she will read 
a page. She is at home six days in the week to a long 


list of gentlemen callers and a short but more pestiferous 
list of lady friends. The operator knows everybody im 
town. She knows which of the telephone conversa- 
tions are going to be interesting, and when she is 
listening to an interesting one you cannot expect 
her—at least you ought not to expect her—to answer 
Simpaon’s lumber yard.” Referring to a model country 
exchange he says,“ See what you can find in the Bell 
Company worth imitating. Be a ‘soulless corporation 
so far as discipline is concerned. Let one man run the 
exchange and hold him accountable, but put every stock- 
holder on the inspection committee, if not on the kicking 
committee. Get a girl from out of town and discharge 
her as soon as she gets well acquainted with your sub- 
scribers. The service ought to be impartial and impersonal. 
Hire Bell employés when they happen to be efficient and 
pay a premium, if necessary. Don’t try torun an exchange 
without a monitor connection on the operator’s set. The 
knowledge that the boss may be listening will cut down 
the consumption of chewing gum more or less.” 


Municipal Traction.— We learn from our con- 
temporary, Electricity, of New York, that the Hon. T. L. 
Johnson has some ideas as to the best way of muniei- 
palising street railway undertakings in the United States. 
Our contemporary remarks in its introduction to a review 
of a lecture delivered by the above gentleman before the 
Manhattan Single Tax League of New York that Mr. 
Johnson is a millionaire, and acquired his wealth by pro- 
moting railway schemes. Mr. Johnson states that street 
railways should be looked upon much in the same way as 
elevators are in office buildings, in that they should be pro- 
vided by the head authority, and that they should be free. 
In this case the cost of working would be paid from the rates, 
but he contends that the increased value of the property 
would make it quite capable of paying the slight addition 
which would be required in rates. The next question 
arises as to how the existing franchises, which are some- 
times granted for 999 years in the States, are to be acquired. 
Mr. Johnson suggests that with the present laws it is quite 
possible to impose such taxes on these franchises that the 
value of the tramway undertaking will be reduced to the 
actual property owned. This could be done by making 
a reduction of the fares on the routes compulsory until 
the undertakings were practically ruined. Then, we pre- 
sume, the benevolent municipal authority would step in 
and relieve the tramway shareholders of the onus of keep- 
ing the tramways running. We think a more straight- 
forward and manly way would be to confiscate the whole 
of the undertakings and shoot the directors and imprison 
those shareholders who did not readily part with their 
scrip. At any rate, Mr. Johnson’s course is a direct viola- 
tion of all fundamental laws of justice, and we hope that 
he will be compelled by law to invest all his millions in 
atreet railway franchises before they are taxed down in 
value in the way he suggests. 


Incandescent Lamp Tests. — Mr. E. D. Sheppard- 
son’s paper on “The Life of Incandescent Lamps,” read 
before the Electrical Association last month at Milwaukee, 
contains a few points of interest over and above those 
which have been brought out in previous experimente 
with incandescent lamps. To commence with, the average 
figures of watts per candle-power with a large number of 
American lamps are of interest on this side. Out of a large 
number of lamps experimented with and run at their marked 
voltage for 50 hours, the average candle-power was 17°65 
with 55 watts per lamp. After 100 hours’ burning the 
average candle-power had not varied, while the watts had 
gone up to 55°3, corresponding to 3'3 watts per candle- 
power. After 300 hours the average candle-power had 
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dropped to 16 and the consumption increased to 56 ·5 
watts, corresponding to 3'4 watts per candle-power. After 
600: hours the average candle-power per lamp was 147 
and the watts 55°6, corresponding to 3°28 watts per candle- 
power. The few surviving lamps, which burnt at from 
800 to 900 hours, had a consumption on the average of 
four watts per candle-power. It must be remembered, 
however, that in taking these averages a large number of 
lamps had given way, so that the lower-class types had 
been weeded out in the earlier part of the experiments. 
The author also tried to see what the effect on the lampe 
of an unsteady voltage was. He placed them on a circuit 
in which the voltage varied from 104 to 118, and although 
a large number of lamps were not experimented with, he 
found that all the high-efficiency lamps had given out 
within 300 hours. The lampe taking more watts per 
candle-power stood the test fairly well, but the candle- 
power and efficiency fell as much in 300 hours as did 
that of the corresponding lamps on the constant-potential 
circuit in 800 hours. The author concludes that the 
ageing was increased about three times. Asa matter of 
interest experiments were made with several lamps from 
various sources without cleaning the globes, the candle- 
power being then taken. The globes were then washed, 
and the increase of light was found to vary from 1 up 
to 80 per cent. | i 


Royal Institution —The exhibits in the library at 
last Friday’s soirée comprised a number of Lord Kelvin’s 
patent instruments made by Mr. J. White, of Westminster, 
and various scientific apparatus by Messrs. Everett and Co., 
Charterhouse-square ; Mr. A. Hilger, Hampstead-road ; and 
Messrs. C. E. Müller, High Holborn. Mr. C. E. S. Phillips 
showed some experiments with cathode rays, and Dr. 
Hastings Stewart exhibited skiagrams of an infant mummy, 
which was present in corpore vile, and which was subjected 
to examination, the skeleton and some of the interior organs 
which had not been removed showing very clearly when 
brought near the fluorescent screen. The evening’s dis- 
course was by Prof. John H. Poynting, D.Sc, F.R.S., on 
“ Recent Studies in Gravitation.” The lecturer described 
the investigations made into the laws of gravitation from 
the time of Newton to the present day. After referring to 
the experiments made by Mitchell and Cavendish, he said 
that really no advance was made until quite recent 
times. Prof. Boys’s well-known balance, where the 
suspension wire was replaced by a delicate quartz fibre, 
he described as being beautiful in design, structure, and 
execution. However, the measurement of such infinitely 
small forces was rendered extremely difficult through the 
disturbances created by air currents in the shaft of the 
apparatus. Braun, of Marienstein, Bohemia, had sub- 
sequently constructed an apparatus in which the atmo- 
sphere was exhausted to 289 He had only proved the 
accuracy of Prof. Boys’s experiments, as the figures obtained 
by him agreed with the latter's by 1 in 5,000. Experi- 
ments made by Bonjolly and the lecturer had given a 
similar result, and they had been very minute, an 
increase of weight of 1 in 100 millions being detect- 
able. In the same way the experiments of Richard 
and Dr. Menzel agreed, and thus we had five or six 
times eonfirmed the accuracy of Newtons guess. 
Diagrams showing how the lines of force are affected 
by the mass of intercepting bodies were shown, and it was 
proved that the laws of gravitation are not affected by 
magnetic or by electrical influence, as there was no change 
in the pull of the various parts of the balance. Prof. 


Poynting then described Mackenzie's experiments, which 


also proved that unequal distribution of the lines of 
gravitated forces made no difference. Mr. Grey and himself 


had made experiments with revolving quartz spheres, the 
axes of which were alternatley placed in parallel or cross- 
wise, the disturbances were small—1 in 16,000—and they 
neutralised each other—in fact, all these experiments gave 
the result that the laws of gravitation were entirely inde- 
pendent and different to the physical laws relating to masses 
generally. If we had not succeeded in proving all the 
qualities of the laws of gravitation, we had at least estab- 
lished what qualities they did not possess. 


Storage Batteries.—The Electrical World, of New 
York, in a leading article reviews the history of electric 
accumulators, and also their possibilities in the future. It 
points out that in spite of the great weight of the storage 
battery they have found favour in certain instances in 
electric traction work, and to a much greater extent for 
automobiles and electric launches.. As an example of this 
excessive weight our contemporary gives. the following 
comparison: Any quantity, say 1lb. avoirdupois, of petro- 
leum contains chemical energy sufficient—if all expended 
on raising its mass—to lift it through a vertical distance of 
about 3,000 miles against sea-level gravitation (considering 
the diminution of the earth’s gravitation at increasing 
distances, this 3,000 miles would be increased to about 
4,000, so that for comparative purposes it is simplest to 
assume constant sea-level gravitation). A pound of good 
coal has chemical energy within it sufficient to lift it about 
2,000 miles; 1lb. of gunpowder about 200 miles, and 1]b. 
of storage batteries (allowing a discharge of six watt-hours 
per pound of cell) has enough electric energy in it to raise ita 
weight about three miles. Consequently a storage battery 


is potentially 1,000 times weaker than petroleum, although 


of course the petroleum is consumed by use, whereas the 
storage battery is only discharged ; and it should also be 
remembered that the energy of petroleum can only be 
obtained by means of thermodynamic engines whose 
efficiency is much less than the efficiency of a storage 
battery and electric motor. Considering this wonderful 
theoretical disparity, amounting to, roughly, 1,000 to 1, 
it is remarkable that the storage battery should be in the 
field at all. The fact that it is in the field is due to the 
great simplicity and convenience of the electric motor 
equipment, as compared with the complexity of the engine 
used with petroleum, not to speak of its odour, which is 
often too distressing for words. In looking for a substitute 
for peroxide of lead in thestoragecell ourcontemporary points 
out that the cheapness of the new material will have to be 
considered as well as its electro-chemical storage capacity. 
Otherwise the first cost of the substance may be such as to 
render it useless commercially, in spite of it giving a greater 
storage capacity for a given weight. In the meantime 
inventors trying to reduce the weight of accumulators 
using lead as the active material have not much chance 
of succeeding. We see in L’Electricien a description of an 
accumulator invented by Mr. L. Tobianski, of Altoff, with 
this end. In this case weight is saved by using an alloy 
for supporting the active material which has a much 
smaller specific weight than that of lead, and which is not 
attacked by acids. With this construction it is claimed 
that the ampere-hour capacity for a given weight is 
increased in the ratio of 1 to 24. In an ordinary lead 
cell the ratio of weight of support to weight of active 
material is stated to be 6°5 to 2'5, while this ratio is 
reversed with the Tobianski construction. The writer of 
the description says that he has tested cells which at 
normal rates gave from 1 to 14 ampere-hours per pound of 
plate, while larger cells gave from 1°8 to 2'3 ampere-hours 
per pound of plate. The question arises as to whether local 
action will not cause trouble between the active material 
arid the support, ö 
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THE ELECTRICITY WORKS OF THE COUNTY OF 
LONDON AND BRUSH PROVINCIAL ELECTRIC 
LIGHTING COMPANY. 


Wandsworth Station. 


Last week we were enabled by the courtesy of the above 
company’s late engineer, Mr. A. J. Lawson, to give our 
readers a full description of the City-road station, together 
with an outlined history of the company’s various under- 
takings, including the Wandsworth electricity supply station, 
which we are now about to describe. It will be unnecessary 
to recapitulate that history here, suffice it to give the 
reference. 

Owing to the peculiar configuration of the district of the 
Wandsworth District Board of Works, which extends from 
Richmond Park on the one side to the boundary of Camberwell 
at Streatham on the other (and also includes within it an 
outlying portion, or “island,” lying within the parish of 
Camberwell), which contains some densely-populated parts, 
alternating with sparsely-built areas, difficulties arose as to 
the selection of a site out of the many available. It was, 
however, deemed of the utmost importance to select one to 
which fuel could be cheaply transported, and where a 
sufficiency of water for condensing purposes and boiler supply 
could be obtained. Various sites could be had where one 
or other of these conditions was obtained, but only one where 
there were both, and this was at the mouth of the River 
Wandle, where the present station is built. On this site 
the troubles arising from the rise and fall of the tide have 
no influence upon the supply of water to the station, since 
in the River Wandle an almost constant level can be 
maintained by means of the sluices and weirs which have 
been made part of the general scheme of construction. On 
part of this freehold site of 33 acres there formerly stood a 
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Fig. 2.— Outside View of the Wandsworth See of the Count 


and engine-room at this station are of oblong shape with 
square ends, thus avoiding any waste s The main 
buildings are built up of best stock bricks and cement, and 
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S 
Fia. 1.—Block Plan showing Ooaling Arrangements. 


the engine-room and switchroom are internally lined with 
glazed bricks and paved with adamant tiles. To prevent 
the hum of high-periodicity alternating machinery being too 
easily conveyed outside, there is an absence of windows in 


of London and Brush Provinctal Electric Lighting Company, 


owing Coal-Handling Apparatus. 


flourmill, of which all vestiges are removed, its site being 
now occupied by the coal wharf of the company, as shown in 
the block plan (Fig. 1). 

With regard to the station buildings, both the boiler-room 


the outside walls of the engine-room, which is lighted from 
the roof. The chimney is 200ft. in height, and has an 
internal diameter of 12ft. at the top, being hexagonal in 
shape. The accompanying photographic view (Fig. 2) shows 
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the buildings as they now appear, together with the coal- 
conveying gear. The boiler and engine rooms together 
occupy just one-half the available building space of the 
largest plot of land owned by the company, and the founda- 
tions for the future extensions have been partly laid in to 
the ground level. The present offices and switchroom occupy 
two-thirds of the available site for such accommodation 
adjoining the main building, but the company possess ample 
space for additional offices or repair shops on the other side 
of the River Wandle, between that river and Wandsworth 
Creek, as shown on the accompanying ground plan. The archi- 
tect for the buildings was Mr. C. Stanley Peach, F.R.I.B.A., 
and the contractors were Messrs. Holliday and Greenwood. 
Fig. 3 shows the general plan of the buildings and of the 
way the next extensions are planned, while Figs. 4 and 5 
give elevations and sections of the works. 

The boiler-room is 68ft. in width by 110ft. in length, 
the latter figure representing half its ultimate length when 
extended to the full limit of the site. The plans provide 
for a double row of boilers to be placed with their furnace 
ends projecting inwards, and separated by a sufficient 
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driven by bi-phase motors supplied at 200 volte and 50 
frequency. For each line of longitudinal conveyor a separate 
motor is provided as well as a separate motor for the 
diagonal conveyor from the elevator by the weighing hopper 
to the end of the coal store, and separate motors for the three 
elevators, the lifting crane being also motor-driven. This 
crane is fitted with a Hone grab, which takes its charge from 
the barge and discharges its load into the conveyor buckets. 
The weighing machine is of Messrs, Avery’s self-recording 
make, and the conveyors themselves are of the push-plate 
type. The motors are of the Westinghouse Company’s 
manufacture, The crane was made by Messrs. Jessop and 
Appleby, of Leicester and London, the contract for. the 
whole work, including the constructional ironwork, being let 
to Messrs. Graham, Morton, and Co., of Leeds, whose system 
was chosen by the company’s engineer after examination of 
coal-conveying apparatus at various gasworks throughout the 
Midlands and North of England, the work being carried out 
by Mesers. Graham, Morton, and Co. to his designs and 
specifications. The apparatus is capable of dealing with 40 
tons of coal per hour. Water storage is provided on the 


Fic. 8.— Plan of the Wandsworth Station with Proposed Extensions dotted. 


distance to allow of the withdrawal of the tubes from 
any boiler. On each side of the room there is space for 
eight boilers with economisers and by-pass flues. One side 
is now fully occupied, and on the other side the foundations 
are already prepared for a similar equipment. Along the 
centre space, between the boilers and under the floor level, 
provision is made for ash-conveying gear. The boilers are 
of the Babcock-Wilcox type, fitted with superheaters by the 
same firm, and Vicars automatic stokers, while the econo- 
misers are of Messrs. E. Green and Co.’s make. The 
scrapers in connection with the latter are driven by two 
small alternating-current motors. A large combined feed 
tank and filter is erected in the boiler-room. Two steam 
driven feed pumps by Weir, of 4,000 gallons capacity per 
hour each against a pressure of 150lb. per square inch, 
supply water to the boilers, Injectors are provided as 
auxiliaries instead of motor-driven feed pumps. Fig. 6 is a 
view of the boiler fronts. 

A coal store is built over the boiler-room, with which it 
corresponds in size, and provides accommodation for some 
600 tons. Coal is to be conveyed from barges to the coal 
store by the conveyor previously mentioned, which will be 


floor above the boiler-room to supply the make-up water, 
which is at present taken from the Southwark and Vauxhall 
Company’s mains, although provision has been made for this 
supply to be taken later from the River Wandle. The water 
passes through a purifier of Doulton's make before being fed 
into the boiler. 

The engine-room, which is 60ft in width by 110ft. in 
length, contains six Mordey single-phase alternating sets, 
100 ~~~, 2,000-2,200 volts, and of 180 kw capacity, each 
driven by Raworth- Universal engines, and installed on the side 
of the engine-room (Fig. 7) next to the boiler- room. On the 
other side provision has been made for five 400-kw. bi-phase 
50 ~~~ 2, 000-to-2, 200 volt alternators, now on order, to 
be driven by improved Universal engines, one on each side 
of a Mordey inductor alternator. To provide for the practical 
parallel working of these machines of different periodicities, 
and for economical working at times of light load by the 
use of one engine and alternator only, a motor-generator has 
been provided. The exciting current is provided by three 
Brush continuous-current compound-wound dynamos, driven 
by Brush cross compound engines (Fig. 8) fitted with 
electric control governors when the alternators are running 


296 


THE ELECTRICAL ENGINEER, MARCH 2, 1900. 


in parallel. Two of the alternators are fitted with separate 
exciters on the shafts for use when these are running 
singly during times of light load. The steam-piping is 
arranged on the ring system, that portion situated in 
the engine-room being supported from the central pillars. 
The ends of the main steam-pipe are fixed, expansion being 
provided for by a central expansion joint. The overhead 
cranes are of 20 tons capacity each, and have been supplied 
by Messrs. Vaughan and Son. Circulating water from the 
Wandle comes into two separate tanks beyond the founda- 
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placed on a switchboard (Fig. 9) within the dynamo- room, 
the current being carried by bus bars through the dividing 
wall into a main measuring board placed immediately behind 
the alternator board in the switchroom (Fig. 10.) To the left 
of this main measuring board are the circuit panels for the 
mains for Putney, Wandsworth, Wandsworth Common, etc., 
while to the right there are 12 panels for transformer switches, 
which are connected up to mains leading into extra high- 
tension transformers placed in the basement of the switch- 
room, which transformers raise the voltage from 2,000-2,200 
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Fics. 4 AND 5.—Elevation and Section7Zof!the*Wandsworth"station, 


tions for future extensions, and is circulated through the 
engine condensers, which are placed in this case under the 
floor-level, by means of steam-driven centrifugal pumps, one 
of which is spare. The air-pumps are also under the floor- 
level, and are driven by a disc crank off the engine shaft. 
The condensed water is led off from these pumps by gravity 
to a tank connected with a Weir feed pump with an auto- 
matic valve, admitting or shutting off steam according to 
the quantity of water in the tank which lifts the water to 
the feed-water tank previously mentioned. 

With regard to the switching gear, the main switches for 
the alternators, exciting circuit switches, and rheostats are 


to 6,000-6,600 volts, the extra high-pressure side of which 
connects with the panels shown in the southern end of the 
ewitchroom, whence the extra high-tension mains lead to the 
main distributing transformer stations at Clapham, Streatham, 
and Camberwell, where this extra high tension is again trans- 
formed down to 2,000-2,200 volts and delivered to transformer 
sub-stations. It should be mentioned that the switchboards 
are of Ferranti’s make. 

As showing the extent of the area supplied from this 
station, it may be mentioned that while Roehampton, by 
Richmond Park gates on one side, is distant along the route 
of mains from the Wandsworth station 3% miles, the furthest 
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point in Streatham (still within the district of the Wands- | however, which extends 5} miles from north to south and 
worth Board of Works) is 5} miles, and Clapham, by way of | 2} miles from east to west, has its extra high- tension dis- 


Fig. 7.— The Mordey Alternators and Universal Engines at Wandsworth. 


Battersea (a long detour having to be made to avoid passing tributing station at a distance of no less than 10} miles from 
through more than was necessary of the Battersea area), is | the Wandsworth station, and the extreme point of distribu- 
distant from the station 5§ miles. Camberwell parish, | tion in St. George-the-Martyr, Southwark, is 13} miles from 
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extra high-tension and high-tension mains consist of rubber- 
insulated two-conductor cables, lightly sheathed with steel 


Wandsworth, while the extreme point in St. Olave's parish is 
134 miles, and is within the comparatively short distance of 
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Fic. 8.—View showing the Exciters and Steam-Pipe Details. 


2} miles of the City-road station, from which, however, | and taped over, all made and supplied by the India Rubber 
several geographical and especially local conditions at present | and Gutta Percha Company, Silvertown, while the low-tension 
prevent its obtaining a supply. cables are Callender’s jute and bitumen insulated, lead- 


Fig. 9.—The Switchbuard in the Engine-Room. 


The mains throughout the whole of the Wandsworth and covered, two-conductor, concentric cables. For St, George- 
Camberwell districts are drawn into cast-iron pipes, and the the-Martyr, the high-tension cables are of Messrs, W. T. 
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Glover and Co. 's make, with paper and diatrine insulation, | any demand for power is likely to arise, balancing the lighting 
and are likewise of the concentric two-conductor type. All | load as evenly as possible between the bi-phase primary ocon- 
the low-tension cables, which are also concentric, have | ductors, while in Northern Camberwell and in St. George- 


Fig. 10.—The Main Switchroom. View showing Regulating Gear and Measuring Instrument. Some of the Feeder Boards 
are to the right and cannot be seen. — 

the-Martyr, Southwark, where considerable power may 

be required, the mains have been laid for a bi-phase 

supply for both lighting and power. In the Wandsworth, 


been supplied by Callender's Cable Company. The low- 
tension current throughout the whole of these districts is 
supplied at 200 volts, instead of at 100 volts, as on the 
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Fias. 11, 12, AND 18.—The High-Tension Combined Service and Fuse Box—Lawson, Dallas, and Ohild’s Patent. 


north side of the Thames, and the change from 100 ~~~ to | Camberwell, and Southwark districts, the length of trenching 
50 “~~ is already commenced. It was decided to distribute | and reinstatement to date amount to about 75 miles, the 
single-phase current in the Wandsworth district, where hardly J. length of pipes laid in to over 150 miles, high and extra 


300 THE ELECTRICAL ENGINEER, MARCH 2, 1900. 


type of high-tension service and fuse boxes used for power 
consumers is shown in Figs. 11, 12, and 13. 


high-tension cable to nearly 50 miles, and the low-tension 
cable to over 52 miles. With the higher voltage on the 
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Fia. 14.— I) pical Load Curves from the Wandsworth Station, showing Typical Summer aud Winter Loads. 


secondary mains—viz., 200 volts as against 100 volts on the GENERAL REMARKS. 

north side—the number of transformer boxes for the much There are several features in connection with the above- 
larger area is about the same as served from the City-road | described installation calling for particular comment. In the 
station—namely, 50—with three extra high-tension converting | first place, the reader will have been struck with the excellent 
and distributing stations above ground. As these southern natara facilities which the site offers for coaling and watering 
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. 15.— Saturday Loads, Summer aud WI-ter, at the Waudsworth Station. 


districts contain a large number of residences and a few in | the station. Indeed, the situation is an ideal one in this 
which late shopping takes place on Saturday nights, the respect. Nor has Mr. Lawson neglected to take advantage 
Saturday night lcads are generally the highest of the week, | of these facilities to their fullest extent. For although a 
and so many private residences being connected to the mains, | stone might be thrown from the spot where the river barges 
a fairly large load is obtainable on Sundays. The special | are in future to discharge their black cargoes into the station 
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yard, he has recognised that the cost of handling the coal by | completion of the conveyor and electrically-actuated travelling 
manual labour even over this short distance would be no | grab, which is to work in conjunction with the same. 

small item in the working costs, having regard to the quantity Another feature—this time pertaining to the general 
required, and by providing the mechanical conveyor, described | design of the station—is the admirable lack of crowding 
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Fie. 16.—Curves showing the Effects of a Fog on the Loads on the City: Road and Wandsworth Stations. 
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elsewhere, has reduced this cost to a minimum. We believe | which is everywhere apparent. Special care has also been 
we are right in stating that the cost of handling the coal by | taken to secure maximum immunity from fire; there is 
the conveyor is estimated to work out at about a twelfth of | practically a total absence of woodwork throughout the 
that which would be entailed by manual labour per ton. It | whole structure. 

was not quite ready for operation at the time of our visit, but Exception might perhaps be taken, as at St. Luke's, to 
may be trusted to considerably reduce the coal bill when | the comparatively small unit of plant installed, but, on the 
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Fio, 17.—Typical Load Curves from the City Koad Station. Lhe hump through the day is due to the motor generators 
being used to charge acoumalators s 


completed. An alternative means of coaling the station is | other hand, uniformity is obtained, which in a station such 
available—namely, the canal, which skirts the boiler-house. | as the one in question, where no considerable day load is 
Barges may be brought along the same, from which the coal | anticipated, offers no mean advantage, since either of the 
can be shovelled practically direct on to the stoking floor. | units installed may be run on the day load without entailing 
As a matter of fact, this means is being employed pending i undue waste of energy, as would be the case with a much 
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larger unit, and at all times a good load factor is obtainable. 
At the same time the doubtful policy of installing special 
plant for the day load is avoided. 
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Fic. 18. - Ourves of Quarterly Output aed Lamp Connections for the 
Wandsworth Station, 


As will have been gathered, the switching arrangements 
are excellent. In the ample switehroom provided there 
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Fre. 19.—Curves of Output and Lamp Connections for the 
City Road Station. 


should be no excuse for crowded connections. The switch- 
board attendant sits comfortably at a desk with the 
regulating wheels of the exciter shunt resistances within 


arm’s reach. The more remote transformer sub-stations are 
in telephonic communication with the switchroom. Judging 
from a bundle of voltage curves which it was our privilege to 
examine, we should say justified complaints in respect of 
pressure at the consumers’ lamps must be unknown in the 
Wandsworth district. This happy state of things is only 
what might be expected considering the great care which has 
been bestowed upon the switchboard and distributing arrange- 
ments. A Kelvin testing set situated in the switchroom 
enables the various circuits to be systematically tested for 
insulation resistance. 

Under the able management of Mr. Whitlock, whose 
photograph we give below, very satisfactory results should be 
obtained by the company in respect to the above-described 
section of their undertaking when the same is fully developed. 

Load Curves.—Having now described the equipment of 
the City-road and Wandsworth stations, we are able to give 
some curves showing the outputs from these stations, which 
also exemplifies the peculiarities of each district. Thus 
Fig. 14 gives the summer and winter load curves for the 
Wandsworth station, taken on Monday, July 24, and on 
Wednesday, Dec. 13, 1899. It will be seen that the output 
in amperes required by the mains has now risen to practically 
60 amperes at 2,000 volta. This is not power, as at light 
loads the power factor is naturally low, owing to the capacity 
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Mr. A. A. Whitlock, resident engineer, 
serving his time in engineering shops, attendin 
meanwhile, spent three years with the Brush Electrical Engi- 
neering Company, Limited, as an assistant engineer. Mr. 
Whitlock left this company to take up the position of 
resident engineer to the Dover Electricity Supply Company, 
Limited, in which capacity he acted for five years, resigning the 
post in January, 1899, to occupy his present position. 


Wandsworth, after 
technical schools 


of the mains and the number of transformers on circuit. 
The early morning load in the winter is not great up to the 
present, but this will naturally increase with the number 
of private houses connected. As mentioned above, a very 
heavy load is obtained on Saturday evenings at the Wands- 
worth station. Fig. 15 shows this clearly, and also the 
increase in the morning load due to the drawing in of the 
days in December. 

Fig. 16 is a curve taken on Thursday, Nov. 30, on which 
day a heavy fog was experienced in London. It will be seen 
that the station at City-road had to run at full load from 
9.30 in the morning till after 6.30 at night. On the other 
hand, in the Wandsworth district the fog was not so bad 
and merely broadened out the evening load curve. The 
ordinary summer and winter loads at the City-road station 
are shown in Fig. 17. It will be seen that the maximum 
load, occurring at 4 o'clock, rapidly falls off after 5 p.m., 
much in the same way as does the load of the City of London 
Company. The square blocks of load occurring in the micdle 
of the day are due to the use of accumulators, which are 
charged during the daytime in order to provide for the motor 
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load at night. The next two curves (Figs. 18 and 19) show 
the outputs and number of lamps connected for both the 
Wandsworth and City-road stations, from the time they each 
commenced to supply consumers. The City-road supply was 
commenced from the company’s own station in September, 
1897, which point is marked on Fig. 19 by a ¢ross. We are 
not informed what the shaded portion of these curves mean, 
but presume from our personal knowledge of the Wandsworth 
station that they are in some way connected with the assistance 
given to a neighbouring undertaking. 3 

In conclusion, we have to express our indebtedness to Mr. 
Lawson for his courtesy in showing us over the Wandsworth 
station, and placing at our disposal the information, drawings, 
and photographs given herewith. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


I 

At the meeting of the Institution last Thursday week: 
the ‘discussion on Mr. R. P. Sellon's paper on thei 
e Standardisation of Electrical Enginéering Plant” was 
resumed. | 


In ning the discussion, Major-General Webber said he. 
should like to draw attention to the way standardisation had 
gone in America, where it had been brought about by the circum ; 
stances of demand. For small plant the smaller manufacturers 
could supply various motors and dynamo, but for large plant tho 
trade had settled down into one groove. The condition was that, 
similarly with traction work, the manufacturers able to ‘meet the 
demand had had it all their own way, and their standards had 
been adopted. Thus all the orders for largo plaut had fallen into 
the hands of some two or three manufacturers, because these Had 
secared various patents during the beginning of the industry, and | 
then being the only manufacturers had held the trade ever since. 
Notable amongst these firms were the Westinghouse and General. 
Electric Companies. These large manufacturers were in a much 
different position to the smaller manufacturers in making similar: 
articles. Then by careful attention and economies the smaller 
manufacturers were just able to keep down the heavy establish- 
ment charges, but in the very large manufacturing works these were 
covered by the output. It was nob easy to see how standardisation 
could be carried out except, pérhaps, in the case of incandescent 
lamps or telephone apparatus. Thus the standardising of large 
units was nob much good to the user, who had to pay as high a 
price as public opinion would allow two or three large firme to 
charge. An engineer also had to be employed for worke, and hin 
choice of plant was affected by price, and for his own specificatiou’s 
sake ho 8 ed an article which he knew would work well and 
be durable. The ability of the engineer showed itself, nob in the 
way he could work out an ideal specification, but in his knowledge 
of the various standards and types of machines on the market. 
In addition to this, electric light machinery required great care in 
construction owing to its being constantly running, and the engi- 
neer had to-know the best machines. The men in America who 
spoke of having eliminated the consulting engineor in that country 
were men who probably, if they had had the proper education for 
it, would have been consulting engineers, but as ib was they had 
acquired a certain amount of knowledge, and had become manu- 
facturers. The only object of large manufacturers was to 
standardise their own plant, and in the early days there were 
many examples of this. Taking descriptive catalogues and price. . 
lists ‘issued in 1890, it was curious to find ‘that in standard 
makes there was but small resemblance in epeeds and outpute to 
those of to-day. One was bound to believe that each type was 
what the manufacturer believed would satisfy the demand, and 
would be able to compete successfully with those of other makers. 
With incandescent lamps the purchaser was bewildered on finding 
the variety offered him. The wants of the user of small-type: 
dynamos might have also been answered by the number of 
machines he could choose from. At one time the Brush Company 
had eupplied nearly the whole demand for arc lighting. Thus, 
if gas had nob been in the field, the Brush Company would have 
practically obtained the monopoly for street-lighting. He could 
not help thinking that, mistakenly, they had looked to Govern- 
ment departments as a means by which standardisation could be 
obtained. Ib was, however, but seldom that Government depart. 
ments went in for standardisation, the navy being practically the 
only one. Even then, as Mr. Crompton could tell them, they 
could not standardise in all things. Mr. Crompton saw at Chatham 
some projectors which were being tested, but a stock of these 
could not be laid in, as they would soon become obsolete, and the 
money spent would be wasted. Mr. Sellon had nob laid before 
them any standard epecification which he thought would secure 
the ends he wished. He should like them to examine the 
Admiralty specifications in the early eighties for tenders for 
electrical supplies. These were very clear, and stated exactly 
what was wanted. He quite agreed with the author that anything 
which would lead to a determination of standards by organised 
efford) was wholesome, and the Institution should be grateful to 
Mr. Sellon for bringing the subject into discussion, and he hoped 
that the members of it would nob leb the matter drop. and would 
urge the Council from time to time to appoint committees on the 
subject, 
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Mr. W. B. Eason said that if they were to have cheapness of 
production and give the customer the best value for his money, 
they must have more standardisation than at present. The more 
the subject of standardisation was considered, the greater became 
the difficulties in the way. Although all might know exactly what 
they wanted, there was considerable diversity of opinion as to how 
id should be obtained. Mr. Sellon had not drawn a very clear 
line between the two branches of his pa It ‘might be 
divided into standardisation outside the works and inside the 
works. As to the first, in America and on the Continent there 
did not seem to be greater agreement as regarded common standards 
than in this country, as different manufacturers had each their 
own frequencies and outputs, etc. As to standardisation inside 
the works, this was carried on to a much greater extent in America 
than here. He was not, however, sure there was much standardisa- 
tion of patterns of machines. The American manufacturers had, 
however, such a great demand that they were able to construct 
a large number of machines of any pattern before this was altored. 
Ho agreed with Mr. Slater Lewis, that if manufacturers, instead 
of trying to run the whole gamut of electrical industries confined 
themselves to one machine, t economies would be effected. A 
manufacturer in England doing this, however, could not keep 
going. If Mr. Lewis meant to strike the keynote for a combine 
of a number of large number of firms, he was with him; bub it 
meant, nevertheless, the different machinery going to different 
individual firms, This, he thought, was what it would finally 
come to in this country. He had never known a consulting 
engineer who would uot rather take a thing out of stock 
than invent a specification for it. Ocoasionally absurd things 
were asked for by consulting engineers, but it was generally the 
result of their having been bitten by a contractor, and they 
wanted to be on the safo side. Consulting engineers were usually 
very reasonable, and they were very useful ab times in pointing 
out to manufacturers the weak points in their machines. There 
were great difficulties in specifying ende to be obtained without 
bearing to some extent on the means for obtaining them. Take 
as an example the insulation resistance of a machine running ab 
440 volts, Some engineer would state that the insulation of the 
machine must be such as to stand an alternating pressure of 
1,000 volte for an hour, but be had recently been asked 
to guarantee machines for the above working voltage against 
a test pressure of 5,000 volte. This was an excessive guarantee 
that it would run for a long time without breaking down. He 
took it that the author desired to call attention, nob so much to 
the standardisation of small lighting plante, ae to medium-sized 
plants for lighting stations, There would be great difficulty in 
this latter, owing to the varying types of engines supplied by 
different makers. It was, therefore, of very little uee to try and 
standardise plant until there was some uniformity of design in the 
engines. The alteration of the patterns of these would be very 
expensive, and ib would cost less to suit the dynamo to the engine 
than vice versd. The qtandardisation of the frequency was a much 
easier matter in Switzerland than in this country, and within wide 
limits it would be an extremely difficult thing to standardise here. 
Within wide limits, also, the frequency was a thing of not much 
importance. It was significant that the Continental firms had no 
hard-and-fast frequency. A rigid standardisation of frequency 
would entail coatly alterations in patterns, The consulting 
engineers specified for a frequency of 50 as a rule, bub a little 
under or over, if the efficiency was nob interfered with, was 
always accepted. As to the taking of railway gauges as an analogy 
to the electrical machinery, the two things were entirely different. 
Ib was absolutely necessary to have the railway gauges the same, 
owing to the trains passing over the various companies’ lines. The 
making of a hard-and-faat rule as to frequency would, he thought, 
defeat the object in view, and it would be better to leb the manu- 
facturer make machines with the frequencies he thought best, p 
then let 5 consulting engineer choose the one which suited his 

ar b. 5 f 
5 Mr. 8. Evorshed said be agreed with the author in his statement 
as to the standardisation of the buyer’s engineer. That standardissa- 
tion was a pressing necessity in England, he thought that all 
agreed, but how ib was to be arrived at was the question, The 
standardisation of the consulting engineer was a much more 
formidable task than Mr. Sellon imagined. In these days nq new 
industry could start without suggestions, rules, an ote af 
Parliament being passed with reference to it and regulating iv 
in every possible and impossible way. It was nob only in 
this industry that the irresponsible government was felt, 
but all over the country. There was at Hastinge, for instance, 
a rule made by the local authorities thab you must not play 
on any musical instrument or performing animal in the streets. 
This was a sample of municipal government. Also the moment 
they took the average Englishman and put him in a position of 
authority he became ‘a changed man, and until Mr. Sellon could 
show them some way of altering the temperament of the average 
Englishman, they would have to leave unstandardised the con- 
sulting engineer. Bub still something might be done, and, as Mr. 
Bisckburn had said at the last meeting, if each manufacturer 
would start and standardise bis own machines then the consulting 
engineer would probably help as well. The start should, he 
thought, be made in standardising the size and outpute. Mr. 
Robinson had rather capped Mr. Blackburn’s remarks, but that 
was because the Willans engine was such a fine machine that the 
demand for it rendered ita standardisation rather easy. He. himself, 
had tried to do something in the way of standardisation of instru- 
ments, but with disappointing resulte. The consulting engineer 
would think that with instruments anything was possible. One 
engineer, for instance, wanted an addition of a meter to show 
which way the current was passing, bub this addition must nob 
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contain a permanent magnet. When he was informed that 
id was impossible to do this, he said be would nob insist 
on the condition. One consulting engineer wanted a meter 
which read correctly to 2 per cent. at any part of a 
10in. scale. When it was explained to him that this amounted 
to ysin., and that ab the end of the scale such accuracy was very 
difficult to obtain, he then said that he only wanted it correct to 
that amount in the centre of the scale. They also specified how 
an instrument should be made, and they specified that a meter 
should stand on ite terminalsa—the worst way imaginable for a 
meter to be placed. Thies difference in the requirements of the 
et. pce applied to instruments much more than to dynamos, 
and the patterns were proportionately much more costly to alter. 
Something might be done by the manufacturers meeting together 
and forming a committee which might settle such things as the 
heating of armatures, accuracy of instrument reading, etc., but 
it was, he thought, a far larger problem than Mr. Sellon imagined. 

Mr. L. Andrews said he was one of the buyers’ engineers. He 
thought that the lack of uniformity was a great nuisance to them 
all round. His was one of the stations which had 100 periodicity, 
and he had taken the opportunity since the last meeting of dis- 
cussing with his chairman the queetion of reducing it to 50. His 
reply was that ib would shake the confidence of the ratepayers 
in the undertaking to ask for a sum of money to renew the 
plant. If certain constructional details were not to be insisted 
upon, then he thought the manufacturer should take the responsi- 
bility as to the turning out of the plant. He did nob think it fair 
to blame the user’s or buyer’s engineer for the lack of uniformity. 
The Hastings station, for instance, had been guided more or less 
by the manufacturers. Up to 1890 the Hastings Company had 
been supplying on the Brush series system. Ab that time they 
were told that they should go in for the parallel system. In spite 
of this change, they did nob seem to get much standardisation in 
the plant. The plant supplied in 1892 was nob standardised with 
that supplied in 1894. any persons had again suggested that 
they should scrap this plant, although it was not very old. 

Mr. Stuart Russell said that in attempting to standardise the 
size of unite, they were beginning at the wrong end. They could 
not very well standardise engines, as if one engine-maker’s engines 
were 10 per cent. faster than those of another, they could not very 
well ask him to take off this 10 per cent. and so reduce the oubput 
from his engines. Each manufacturer of small plant would fix 
his own s a. There should, however, be no difficulty in getting 
manufacturers to all make the same size of machines. The 
standardising of pressure would certainly be advantageous. As 
the author had said, they had adopted very readily the standard 
system of traction from America. In so doing, they had handi- 
capped the makers, because in stations where it was desirable to 
use the electric lighting machinery for traction as well the traction 
voltages were higher than the lighting, but the engines did 
nob permit of an extra output corresponding to the normal 
current and this higher vol He thought that there could be 
some similarity between lighting and traction voltages, and in 
many cases economies could be effected thereby. There were some 
other points where standardisation could be carried oub, such as the 
- heating of machinery. The rating of machines, also, was a vague 
matter at the present time. When a maker described a machine as 
of 50 kw., they did nov know under what conditions that had been 
obtained. If, however, a certain standard test under which 50 kw. 
are obtained were used, the buyer would then know what was 
meant. Reference had been made to the Admiralty specifications, 
and he could say that this body did ape what they required as 
regarded rise of temperature ; while with other users, one wished for 
50 rise, and another would say that 75 would do. He should like 
to see something 3 settled as to the insulation resistance. 
Some people wanted as high a resistance in armatures as 10 megobhms, 
while others were content with quite a small insulation resistance. 
By beginning in such minor matters as these a useful start might 
be made. The larger questions might be left until afterwards. As 
to the standardisation of the width and number of brushes, no good 
purpose would be served. If consulting engineers only realised 
the trouble they caused the manufacturer, they would take oub of 
their specifications many little things which caused needless expense 
to make, and which were of small importance from the engineer’s 
point of view. 

Mr. L. Birks said that he would draw their attention to the 
tables he had prepared. The second was rather the more interest- 
ing, ee the number of machines at various periodicities 
since 4 


TABLE I. 
a Stations, Machines. Frequencies, kw. 
100 —— r “LIC! arii 38,746 
F 9 2111 „396 
S „ 9 . 16,280 
O0: auneunsiiva lO aane 3 11.791 
„ 8 S 3. 953 
80 oaii S „ E R 2,920 
AO ooien bs E 8 2 838 
S 4 ã „ I 1 595 
90 o . 22 1.943 
10° snare 3 AMA 4 210 
BT -Asiivuiertents E E D E 1,300 
77 l . 425 
GS... uio 2 zà . 680 
))ͤ 1 1 N 375 
GE. asecchvives act E 8 i 235 
7 E E 8 så 140 
Total 9 0 es oe 90 E EEEE EEE) 574 „%%% 00 112,827 


TaBL II. 

Year. — Alternating ay q Direct ~ Total 
~~ 100 83 Various 60 50 H.T. L.T. 

1888 2. 2 n — .. ) . — „ 4 9 
1889 3-1 1 = Se at ee, LL aw, SO tee RD 
1890 3... 1 2 — U.. 2. 2 8 
1891 4 .. — 2 . 111(ͤ ᷣͤ 1 112 
1892 1... 1 I aves (Re. 1 ĩ 14 10 
1893 3 .. 2 Aoa a ce 2 „ 9 20 
184 3. 2 „„ PBS ee Ae cate D 19 
1895 2 ..— T sey 2 2 19 
1896 — ... — — . 38 — 2. — . 9 — 14 
1897 3 — — 1 .. 3 1 12 
1898 — ... — — — 1 3 1... II.. 16 
189g .— 1. 11. 66 2 , 20. 30 
1900 — ..— 1. 4. — . 41. 46 
They would see that ib was an indisputable fact that the 


pace was standardising iteelf very quickly at 50. For 
our years past only one station had been started with a periodicity 
different to 50 or 60. The question was practically settling itself, 
and would be noticed in other clasees of manufactures. Another 
point was the large number of 440-volt stations started at the 
present time. 

Mr. A. E. Levin said it was interesting to note what was 
happening on the Continent. It was, he thought, regarded as a 
sort of celestial paradise, where consultors cease from troublin 
and designers are at rest.” He did not think there was mu 
progress in standardisation there when they had no standard 
screw thread, and all sorte of threads were used. Although also 
the periodicity was lower than was formerly the case, there was no 
actual uniformity, it ranging from 35 to about 60. He did nob 
agree with Mr, Eason that standardisation was not very important 
except for small motors. Standardisation should begin with the 
larger plant instead of the smaller. The tendency which was 
now shown by people to bring down the standard to 50 was a 
pey healthy sign, and he believed it would make itself felt in 
abure. 

Mr. G. L. Addenbreoke thought it a mistake to define frequ 
with the strictness which had been done. They had not enoug 
knowledge at present to enable them to select the best value. 
As more progress was made, conclusions might be arrived at which 
might make it necessary to depart from the frequencies now in 
use. The reason of the lack of standardisation was that the 
electrical industry in this country was being forced out of its natural 
course by legislative action. For instance, they knew that most 
of the work was practically thrown into the hands of munici- 
palities, and led to a large number of young men being appointed 
engineers to the stations. The usual run of things was that if 
there was a coneulting engineer to start with, they did without him 
after a time. A greab many of these young men had been very 
successful as engineers, and they began to draw up specifications. 
The drawing of a specification was an extremely difficult thing 
to do well, and they did not prove such a success in this. In 
other branches of engineering, centuries of experience had 
proved that there was yet room for consulting engineers. There 
was no doubt thab some of the engineers employed by local 
authorities would not have been employed by a board of directors 
in a commercial undertaking. It would bea pity to go too far on 
the part of the Institution and attempt to absolutely standardise 
things. They should specify sizes of sbafts and sizes of bearings, 
and other similar things. It should not be left to the man abt the 
lathe to make a shafb, say, righb to aboub rin. A good deal 
might be done by the manafacburers and consulting engineers. 
As to the tramway-work standards, they would, perhaps, prefer 
600 volts instead of 500, and the saving of copper and saving of 
Ap wond be considerable, and they might have to restandardise 
this work. 

Mr. C. E. Grove said there were several kinds of standardization. 
There was standardisation in the sense of trying to do the same 
thing in different places in the same way, and the kind which was 
only specialisation. There was a good deal of human nature in 
this problem. One electrical engineer went to one place and laid 
down plant and brought his experience to bear on it. Another 
engineer did the same in another place, and consequently different 
conclusions were arrived at. The industry would have to be many 
years older before standards could be made, and until these were 
settled the broad question of standardisation must stand over. The 
small manafacturer standardised his machines to a much larger 
extent than was known. There was a great deal to be done in the 
country in the way of specialisation. It must be done by agree- 
ment. There were a number of big works all over the country, 
and if one or more of these firms took a definite line and achieved 
the success which standardisation was supposed to bring, the 
others would ab once starb on similar lines. The question must, 
however, be more one of agreement, and standardisation would 
only be brought about by one firm making one thing and another 
firm making another thing. 

Prof. W. E. Ayrton said he did nob agree with Mr. Esson that 
America was like England in having no standardisation. The idea 
arose owing to people not properly understanding the American 
system. He had travelled in America and knew standardisation 
there did not mean no progress, as although the makers had standard 
machines they were always experimenting privately to see if 
these could be improved, but until an improvement was 
perfected it was nob pub on the market. The same system was 
in vogue at Rotherham’s watch factory at Coventry. Mr. 
Russell had pointed out that consulting engineers worked for all 
sorts of requirements, and this prevented standardisation. The 
manufacturers were to blame in this respect, as if they made certain 
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sizes, and no others, the thing would be done, It would be a good 
thing. also, if the manufacturer stated exactly what were the 
capabilities of his machines, as if an engineer had no means of 
knowing, without writing to every manufacturer in the country, 
what was made he would be likely to specify something which 
they did not manufactare. Let the manufacturers tell them the 
quslities of every detail of the machines, and the consulting 
engineers would ask for exactly what was manufactured. 


Mr. 8. Selion said that by some peculiarity of reasoning the 
author seemed to think that consulting engineers were banded 
together in some unholy league to prevent the standardisation of 
engineering practice. The tone of the paper seemed to be like a 
voice crying in the wilderness, “ Mr. Consulting Engineer, please 
will you let me standardise, that is, if you have come to stop!” 
He thought the consalting engineers had a little more regard for 
the men who had aided and abetted the commerce and trade of 

country. Standardisation was entirely in the manufacturers’ 
hands. If they had a good article, they might be sure the consult- 
ing engineers would take ib. There were manufacturers and 
manufacturers. Some standardised in the way Mr. Robinson had 
shown them, and there were others who would not standardise, 
and, if they would, had nothing worth standardising, The experi- 
mente towards standardisation by trial and error should nob take 
place at the users’ expense. When electric traction came into the 
country none of the manufacturers were ready for it, and none of 
the machines could be called reliable for the purposes for which 
they were wanted, and the consulting engineer had to specify what 
be wanted for his own particular case or specify plant which 
could be better secured on the Continent. Most of the first 
tramway plant laid down had been scrapped. As to the large 
orders for municipal plant which was of Continental design, this 
was because the manufacturers neglected to take the advice of the 
Continental experts, and standardise. If the buyer wanted a 
complete equipment for a tramway, if a firm would tell him that 
they only manufactured a certain article, well and good, but there 
were already firme who supplied plant for the whole purpose 
whether they were able to or nob. fhis was where the consulting 
engineer came in, and he must know where the best things for the 
purpose required are to be obtained, and this was the object of his 
existence. No manufacturer could possibly guarantee ‘o supply 
all the tramway plant. He was championing the cause of those 
who had spent their lives in working out the tramway 9 0 
and in making it possible for the manufacturers to fill their work. 
shops. He thought the time would come when the continuous- 
current motor would depart from tramway work and the three- 
phase type be adopted. Mr. Mark Robinson the previous week 
completely answered the author in that he had been able to 
standardise in spite of the electrical engineer. 

Mr. J. E. Kingsbury said he thought that Mr. S. Sellon had 
taken a rather wrong view of the author’s remarks on the relations 
between the engineer and manufacturer. Standardisation had 
been divided into standardising of mechanical parts and stan- 
dardisation of supply. He himself bad been trying to obtain 
standardization of demand, but he had not gob ib yeb. 

Mr. R. P. Sellon, in reply, said the discussion might be divided 
into four heads—namely, the question as to whether standardisa.- 
tion was backward in the country as compared with rival 
countries; whether standardisation was desirable; whether it 
was practicable ; and, finally, whether the Institution ought to 
take any action in the matter. He ought first to define what he 
meant by standardisation. Ib meant such an understanding or 
agreement amongst buyers as should allow manufacturers to go 
in for quantitative production. From this poiat of view the 
discuesion had brought out the confirmation of the view that 
standardisation was further advanced in America and on the 
Continent than here. Mr. Levin, however, was well qualified to 
speak on that subject, and he had thrown some deubt as to whether 
it was more advanced on the Continent than in this 5 As 
to the question of the desirability of standardisation, Major- 
General Webber had stated that, judging from the action of the 
big American companies, it was not. He himself would venture to 
say that it was not undesirable owing to the lower price which the 
consumer had to pay. He thought the larger number of speakers 
had thought it desirable. As to the practicability of standardisa- 
tion, several speakers thought it too late, and, on the other 
hand, others thought it even too early. Ib would seem, then, 
that ib was just the time to deal with the question. There had 
been much discussion as to the responsibility of standardisation, 
whether it lay with the manufacturer or consulting engineer. He 
himself thought ib should in a large measure be placed at the door 
of the manufacturer. The manufacturer had not the courage to 
standardise goods and manufacture them in uantity, and tell the 
buyer that he can take or leave an article. The difficulty of the 
manufacturer in this country was much greater than in America, 
because they were there in more of a position to dictate to the 
buyer. Ib had not been his intention to unfairly criticise con- 
sulting engineers. Hie desire had been to make a fair and 
impartial criticism, and not to bring forward the interests of any 

As to whether the Institution should concern itself with 
standardisation, if both sides were willing to receive ulations 
to that effect it would be good. It seemed desirable that steps 
should be taken, and he hoped they would be taken up in a willing 
manner. In common with moat electrical engineers, he was desirous 
of seeing the improvement of the electrical industry in England 
and he thought it was a matter for the Institution, which would 
do good for the country ab large. 

A vote of thanks was then passed to Mr. Sellon for his paper. 


The following is an abstract of the communication which Mr. 0. 
Bright is sending for incorporation in the Proceedings on the 
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discussion of Mr. Sellon’s paper: After Mr. Raworth and Mr. 
Hammond had been gnawing ab the two ends of a bone, there 
was naturally not much left for anyone else. He, however, would 
take a humble nibble at the middle. As the field for debate was 
so wide, he would not challenge the title of Mr. Percy Sellon's 
important paper, but would ab once say that whilst very fully 
appreciating the excellence of Mr. Sellon’s sug estion, he could 
nob quite agree with some of his arguments. For instance, he 
ventured to think that the fact of electrical engineering having 
been practised on so much large a scale in the United States 
hitherto than in this country could be sufficiently accounted for by 
other and much larger considerations than the want of standardisa- 
tion in electrical engineering plant in this country i. e., the com- 
parative conservatism of English officials rendering the demand, 
and therefore the supply, materially less, the difference in 
the cost of gas, the much greater distances to be covered, etc. 
In the case of Germany, too, surely the non-reciprocation of free 
trade went a long way to explain English manufactures not 
meeting with as much demand as they should like in comparison 
with German material. In fact, the whole explanation was some- 
what wrapped up with political economic considerations. To add 
force to his point, Mr. Sellon seemed rather to have gone out of 
bis way to condemn the consulting engineer wholesale to an 
untimely end ; bub surely his type was an unfortunate one, and 
not in accordance with the law of averages. He ventured to 
think that those who had previously served their time in engi- 
neering works or under a recognised engineer were well able to 
appreciate the importance of allowing a manufacturer of high 
standing to approach and carry out details of construction in his 
own way. He also ventured to think that a consulting engineer 
with an all-round engineering training was unlikely to show 
himself to be a wanton faddist in his specification generally. 
He doubted whether faddism was any more characteristic of the 
consulting engineer than that of any other member of the com- 
munity, bub was purely a question of character, training, und 
experience. Many consulting engineers would have been only too 
glad if the producers of electrical en ineering materials had a 
little earlier in the day gone in for standardisation. He certainly 
agreed with Mr. Sellon that the producers were the beat judges 
from a commercial standpoint, only they must give a wide scope 
to choose from to suit all sorta of requiremente. No doubt Mr. 
Sellon’s suggestion was mainly with a view to traction and the 
distribution of power rather than for lighting work. In this 
connection ib might be noted that, though they might be behind 
other branches of civil randy J in a proper understanding of 
professional etiquette, they would be ahead of their brother engi- 
neers in the matter of standardisation ; for he believed it to be a 
fact that the reason the Americans were outetripping them in the 
sale of locomotives was largely due to the fact that, whereas the 
engineers of this country were constantly changing the types, in the 
States the manufacturer felt justified in turning them oud en blocand 
having them practically in stock. With farther reference to Mr. 
Sellon’s strictures on the consulting engineer, he observed that he 
proposed to standardise him. Perhaps he would go a little further 
and standardise humanity, so as to leave no scope for indi- 
viduality anywhere. Perhaps there could even be room for a 
little ‘‘ standardisation” in the producer whilst engaged in this 
extraordinary and somewhat exhaustive occupation! He felt sure 
a large number of consulting engineers would, like himself, greet 
Mr, Sellon's paper and his practical suggestions with the greatesb 
possible pleasure. 


The following is a list of the candidates balloted for at 
the meeting : 


Members.—L. B. Atkinson, 9, Victoria-square, Penarth, Cardiff; 
Prof. A. Gray, F.R.S., LL.D., etc., 11, The University, Glasgow ; 
W. W. Lackie, 75, Waterloo-sbreet, Glasgow; T. Young, 4, Wesb 
Regent-street, Glasgow. 


Associate Members.—J. C. Beattie, D. Sc., F. R. S. E., South 
African College, Cape Town; S. Beeton, Green Bank, Bowdon, 
Cheshire ; C. E. Bright, Post and Telegraph Department, Brisbane, 
Queenslaud; J. M. Carr, 14, . Glasgow; H. J. 
Cash. 5, The Market, South Croydon; G. H. Woods, 77, Northgate, 
Blackburn. 


Associates.—M. J. Allward, 9, Mount View- road, Crouch-hill, 
N.; W. H. Barker, 12, Robin Hood - street, Nottingham; F. 
Biliotte, 12, Elliscombe- road, Charlton, Kent; W. Densham, 
Cliffe Hotel, Dovercourt, Essex; J. Lister, 18, Lowfield-road, 
Stockport; W. H. W. Napier, 24, Nelson-street, Dublin; P. P. 
Wheelwright, 136, Montague-street, Blackburn. 


Students.—A. Blok, 47, Pyrland-road, Canonbury, N.; J. 
Butcher, The Rowans, Beaconsfield-road, St. Albans; A. W. 
Goodwin, Old Hall Cottage, Hanley, Staffordshire; J. S. Heath, 
Heathcote, 68, Geraldine-road, Wandsworth Common, S. W.; P. S. 
Hudewell, Clareville, Monton-road, Eccles, Lancs. ; F. H. Morley, 
Sydney Mount, Counter-street, Stockport; G. Walsh, 182, Haver- 
stock-hill, Hampstead, N. W.; E. R. Wynne, 56, South Park- road, 
Wimbledon, 8. 


Bequest.—We learn that the late Prof. D. E. Hughes, 
F.R.S., besides remembering the Institution of Electrical 
Engineers by bequeathing funds to found a scholarship, 
has left £4,000 to the Royal Society for the furtherance of 
physical science. 


306 
THE 


ELECTRICAL ENGINEER. 


Published every Friday. 
Peice Threepenee; Post Free, Threepenee Halfpenny 


Editorial and Publishing Offices: 
139-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. 


CONTENTS. 
Notes? 289 | Forthcoming Evente 
The Electricity Works of Rucker v. London Electric 309 

the County of London Central Stations 


and Brush Provincial Physical Society. 311 
Electric Lighting Com- Questions and Answers...... 311 
PADY aniou isrener 294 | Legal Intelligence ............ 313 
Institution of Electrical Companies’ Meetings and 
Engineers ........ PEA E 303| Reporte . 314 
Standardisation ............... 306 | Contracts for Electrical 
Electrical Power Distribu- Supplies ͥ 317 
ion ET 307 | Traction Notes . 318 
The Send-Off Dinner ......... 307 | Lighting Notes 320 
Power Bills .............cs.ce00 307 | Provisional Patents 323 
Correspondence .............0 307 | Traffic Return 324 
The Proposed Vienna. Press- Companies’ Stock and Share 
burg Tramway............... 308) Lisd . . 324 


ggg rp EE 
TO CORRESPONDENTS. 


AU Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notice of Meetings, Issue of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any, account of their inventions submitted to us will 
receive our best consideration. 


All communications intended for the Editor should be uddressed 
C. H. W. Braas, 189-140, Salisbury Court, Fleet Street 
London, E ©. Anonymous communications will not be 
noticed. 


TO. ADVERTISERS. 


Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application, 


SITUATIONS WANTED ill be charged at three. words fer 
One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 


„THE ELECTRICAL ENGINEER” can be had by Order, from. 


any Newsagent in Town or Country, and at the variaus 
Railway Stations, or it can, if preferred, be supplied 
direct from the Office on the following terms 


8 months. 6 months., 12 months 
United Kingdom. = 3s, 3d. — 64. 6d. .. 138, Od. 
Other Places... = e ao 0 ~ 6s, 6d. .. 100 64. .. 2le. Od. 


(Post Free, Payable in Advance. ) 


Cheques, Post Office and Postal Orders for. Subscription. 


and Advertisements should be made payable to 
C. H. W. Bidds, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bonk.” 


TEE 
Now Ready, Vol. XX1II., bound in blus cloth, gold lettered, 
price 8s. 6d. 


THE ELECTRICAL ENGINEER, MARCH 2, 1900. | l 


STANDARDISATION. 


The recent paper read at the Institution, with 
the discussion thereon, constitutes very interesting 
reading, but we are utilitarian enough to ask 
where does it profit? The question was presented 
in an abstract form, leading to a very wide field of 
discussion, but to no goal. Standardise what ? 
Plant in the general, hardly in the particular. Is 
it possible, would it be profitable, to standardise 
all electrical plant? If not, what items could 
be standardised to advantage? Neither paper 
nor speakers tell us anything definite. Man 
after man says it would be a good thing to do 
something in the abstract, but swims around 
anything concrete without deigning to touch it. 
From beginning to end the dream of stan- 
dardisation in the bulk is the dream of the 
millennium or of wholesale combination. It is a 
wonder no company promoter suggested a gigantic 
combine, then standardisation could be partially 
effected, but we do not say for the benefit of the 
buyer. From the manufacturer’s point of view it is 
almost a crime to be a consulting engineer and to 
have views of one’s own. The contractors views 
are very limited—limited, in fact, to four walls and 
a balance-sheet. Anything that tends to upset the 
ordinary work within the former, or to decrease the 
balance on the right side of the latter, is anathema. 
Well, so be it; that is human nature, and must 
come into the calculations of this sublunary 
sphere. Many would argue that such a limitation 
limits progress, but that is not necessarily true. 
The larger the concern, the greater the quantity of 
apparatus turned out, the easier to standardise or 
the easier to restrict output to one class of appa- 
ratus. Before, however, referring more to what has 
been said, let us refer to one point that has not 
been said. We say deliberately and emphatically 
that several of our manufacturing companies do not 
conduct their business in the manner best calcu- 
lated to increase output. Their idea of the value of 
brains is about three pounds a week, and instead of 
employing men who know their business, and may 
be calculated to produce the best designs, and there- 
fore the best apparatus for the work it is to do, they 
employ at a comparatively low price men who 
profess to be as good as any other, and offer 
apparatus that will not stand the test of real 
examination, They try to work off second or thirty- 
second rate goods on their customers, and then 
expect consulting engineers to take what is offered. 
Is it any wonder that buyers fight shy of such 
goods? The matter for wonder is that representa- 
tives are able to sell anything. Surely the consulting 
engineer.is not to take such apparatus because it is 
made to stock and can be supplied at once. His 
duty is to see that the customer gets, not what 
is offered, but what is required. Firms that 
follow a different plan and produce what is the 
best have little or po difficulty in standardising 
or selling their make of goods as specialities. 
The speciality may be a nut, corkscrew, ordinary 
screw, or piece of electrical apparatus, but it is the 
very best that brains can devise in accordance with 
the most recent scientific knowledge and latest 
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practice, and hence commands a steady sale. What 
does standardisation mean if not the making of 
large quantities of apparatus to the same pattern? 
If the pattern is the best, it standardises itself, and 
there is an end of it. The seekers after official or 
authoritative standardisation are generally those 
who will not employ competent men in their own 
works, but who desire to benefit themselves at the 
expense of others. A good deal has been made 
of the standardisation of Willans’s engine; but 
why could it be standardised? Was it not simply 
because it was about as good a design as genius 
could discover and workmen construct? When 
those who desire standards employ good men 
and special tools to perfectly construct what is 
thus designed, they need have no fear but 
that consulting engineers will not accept 
them. They will, and gladly. All the American 
examples are wide of the mark. There is no 
standardisation in America in the strict sense of 
the term. A glance at the literature of bicycles ” 
ought to teach even electrical engineers what 
is meant by standards. Each firm produces its 
“model for 1900 and makes to that model for 
1900, but with 1901 a new and improved model is 
produced, becoming the standard for that year, and 
so improvements are continuous, but in a way 
standardisation exists. Electrical engineers, go 
then and do likewise ! 


ee 


ELECTRICAL POWER DISTRIBUTION. 


Writing on March 1 we are unable to say what 
will be the fate of the Power Bills this evening in 
Parliament. The Times of to-day opportunely calls 
attention to the subject, not only in a lengthy com- 


munication from a correspondent, but in a leading 


article, while its columns also contain a letter 
from a Mr. Thos. Farrow which shows the futility 
of attempting to teach those who do not desire 
to be taught. Mr. Farrow entitles his letter 
„A Menace to Local Authorities.“ It ought to 
have been entitled ‘‘ Rip van Winkle’s Ideas about 

Bumbledom.“ We have little patience with such 
men as Farrow, who show so clearly they do not 
understand the question, nor do they appreciate the 
condition of affairs. The world has not stood still 
during the nineteenth century, and in this particular 
case there surely is a way of adjusting conflicting 
interests. Our opinious have so often been expressed 
that we hesitate to say anything further on the 
subject, but 1t may be well to reiterate that progress 
points to the necessity of larger central stations 
in some districts for more economical supply. The 
parrot cry of the Farrow’s and such like men 
about fundamental rights and privileges has 
no meaning. Neither he nor they define or can 
define these fundamental rights.“ Municipal 
areas are artificial. Modern progress has shown 
that in various directions, such as water supply, gas 
supply, electric light and power supply, traction, 
etc., the artificial boundaries must give place to 
natural conditions, and thus, instead of, whining like 


whipped children, the true course of the opponents 


to these Bills would be to attempt the adjustment 


of rival interests by compromise. We say most 
emphatically that in our opinion the terms of 
agreement should be found fairly simple, easy, and 
practicable. 


THE SEND-OFF DINNER 


Our friends, the active-service contingent of the 
Electrical Engineers (R.E.) Volunteers, will doubt-. 
lessly have the heartiest send-off their patriotic 
hosts can give. Although the history of the past 
week has shown that 


Fortune has smiled approving favours, | 
And crowned the toil of long endeavours, 


it may be that our guests of to-morrow will find 
plenty of scope for their genius and labour when 
they reach the other side of the Great Karroo.. 
Reader, what a depth of meaning that word 
“volunteers” conveys! They goto the front, not only 
for themselves, but for us, and ought we not to show 
that we appreciate their action? 


Joy to Old England ! she has stuff for storm sail and for stay, 
While she can breed such heroes in her quiet, homely way. 


There has been, and is, a noble response to the. 
country’s call, and though many are prevented from 
leaving our island shores they are not backward in 
showing the close band of brotherhood that links 
the hearts of those who have to stay with the hearts 
of those who select to go. Before the day of the 
dinner we have to write our heartiest wishes for 
victory to crown their efforts, and a safe return to 
those who watch their career in the arduous labours 
undertaken. And now 


Come, harper, strike up; but first by your favour, 
Boy, give usacup. Ah! this has some savour. 


God-speed and a safe return. 


POWER BILLS. 


At the moment of going to press we hear. that 
these Bills have been read a ‘second time, and 
referred to a Hybrid Comittee. 


EEE 


CORRESPONDENCE. 


One man’s word is no man’s word, 
Justice needs that both be heard.“ 


FOREIGN COMPETITION. 


Sir,—It may interest your readers to learn that the 
action for. libel that the National Conduit and Cable 
Company of New York commenced against us last- year 
in the matter of a letter we wrote to your paper as to the 
way in which the cable contract for the Dublin tramways 
was let, has now been finally dismissed for want of 
prosecutjon. 

We inform you of this in justice to ourselves, as the 
taking of this action against us lel pdm at the time. 
Further comment on our part is needless.— Yours, etc., 

THe BRITISH INSULATED WIRE COMPANY, LIMITED. 
(G. H. Nisbett.) 
Prescot, Lancs., Feb. 27, 1900. 


ELECTRICAL ENGINEER VOLUNTEERS SEND- 
OFF DINNER—VISIT TO CHELMSFORD. 


Sır, - Major Crompton desires me to say that the active- 
service contingent of the corps will be paraded on Saturda 
afternoon (March 3) at the temporary camp at Chelmsford, 
and will be glad to exhibit to any of their friends who can 
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be present the plant which they are to take to South 
Africa. The train leaving Liverpool-street at 2.25 p.m. for 
Chelmsford is recommended, but other trains leave at 10 
and 10.55 a.m., 12 noon, 1.55, and 3.32 p.m. Return 
trains leave Chelmsford at 3.13, 5.5, 5.15, and 5.55 p.m., 
arriving at Liverpool-street at 4.20, 5.50, 6.32, and 6.53 p.m. 
respectively. Special carriages will be provided on the 
train leaving Chelmsford at 5.55 p.m. to convey the officers 
and men who are coming to London to the dinner, and 
covered brakes will meet the train at Liverpool-street to 
convey them to the Prince's Restaurant. There will be a 
few vacant seats in these brakes. Those wishing to avail 
themselves of this means of conveyance from the train to the 
restaurant, will please remit the sum of 2s.to Mr. Edmunds 
in payment for a ticket. No special arrangements can be 
made for railway tickets, which will be purchasable at the 
station in the usual way. 

Major Crompton asks me to say that he will be happy 
to give facilities to visit his works at Chelmsford to any of 
the party who are able to go down by an early morning 
train.— Yours, etc., W. G. McMILLAN, 

Hon. Secretary to Dinner Committee. 


— 


FORTHCOMING EVENTS. 


SATURDAY, Marcu 3. 

Electrical Engineers Volunteers.—At 7.15 for 7.30, at Prince's 
Restaurant, Piccadilly, send-off dinner to Major Crompton 
and the volunteers proceeding to South Africa, 

Royal Institation.—At 3 p.m., Lecture I., on ‘‘ Polarised Light,” 
by Lord Rayleigh. 

Monpbay, Marcu 5. 

Society of Arts.—Ab 8 p.m., Cantor Lecture I. of four, Photo- 
graphy of Colour,” by Mr. E. Sanger Shepherd. 

Society of Engineers.—At 7.30 p.m., at Royal United Service 
Institution, Whitehall, ordinary meeting. 

Turspay, Marcu 6. 

Institution of Civil Engineers.—Abt 8 p.m., ordinary meeting. 
Discussion on paper on Corrosion of Marine Boilers, by Mr. 
J. Dewrance, and, time permitting, paper on A Short 
History of the Engineering Worke of the Suez Canal,” by Sir 
Charles Hartley, K.C.M.G. 

THurspay, Marcu 8. 

Institution of Electrical Engineers. — At 8 p.m., ordinary 
meeting. Paper on The Applications of Electricity in 
Medical and Surgical Practice, by Dr. H. Lewis Jones, M. B. 

Society of Model Engineers. —At 7 p. m., Exhibition of Models 
entered for Model- making Competition. Tickets (free) of 
Mr. F. E. Powell, 6, Farringdon-avenue, E.C 

Camera Club.—At 7 p.m., lecture on ‘‘Steam-Turbines, Land 
and Marine,” by Mr. A. A. Campbell Swinton. 

Fripay, Marcu 9. 

Royal Inatit utio 2.— Ab 9 p.m., discourse on 
Sewage,” by Prof. Frank Clowes, D.Sc. 

Institution of Civil Engineers.—Abt8 p.m., students’ meeting. 
Paper on The Distribution of Stress in the Walls of a Thick 
Cylinder,” by Messrs. J. Duncan, B.Sc., W. A. Wales, and 
G. J. Day. 


‘Bacteria and 


SATURDAY, Marcu 10. 

Royal Institution. —Ab 3 p.m., Lecture II. of six on ‘‘ Polarised 
Light,” by Lord Rayleigh, M.A. 

Institution of Electrical Engineers.—At 11 a.m., studente’ visit 
to the works of the Langdon-Davies Motor Company, Limited. 

Institute ef Junior Engineers.— Ab 7 p.m., conversazione at 
Westminster Palace Hotel. Reception by the President. 

Glasgow and West of Scotland Technical College Scientific 
Seciety.—Paper on Notes on the Mechanics of Cycling,” by 
Mr. J. Blacklock Henderson, D.Sc. 

North-East Coast Institution of Engineers and Shipbuilders.— 
Abt Newcastle-on-Tyne, graduates’ meeting. 


THE PROPOSED VIENNA-PRESSBURG TRAMWAY. 


We notice an article in the Elektrotechnischer Anzeiger by 
Josef Mechtl-Steinamanger which describes a proposed 
eleectrically- worked tramway between Vienna and 
Pressburg. The principal interest attaching to the line 
centres in the fact that a clear stretch of some 55 miles 
is to be worked from one generating station, the entire 
system, including branch lines at either end, amounting to 
the respectable length of somewhere about 62 miles. The 
power station, we are told, is situated in Hainburg, which 
is probably about midway between the two extremities of 
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the line, though there is nothing in the article indicative of 
its exact position ; nor does an ordinary map help us out of 
the difficulty. We learn, however, that the motive power 
employed for driving the generating machine is water, the 
natural fall of the Danube being partially utilised for the 
purpose. An effective fall of 19ft. is obtained at the 
turbines, which are of the Victor type and four in number. 
They are mounted on a common shaft and drive the main 
transmission shaft by means of rope pulleys. The turbines 
are regulated by Lombard regulators. To the main trans- 
mission shafts are keyed three belt pulleys, which serve to 
drive the dynamos, and may be set in and out of action by 
means of friction couplings. 

The dynamos are designed to furnish alternating current 
and continuous current simultaneously from one winding. 
The output of each machine amounts to 250 kw., and the 
current generated in the wiuding is taken partly from a 
commutator situated on the one side and partly from the 
collector ring attached to the other side of the machine. 
As the speed of the machines is 600 revolutions per minute, 
and each possesses 12 poles, the alternating current generated 
consequently has a periodicity of 60 per second. The poten- 
tial of the continuous current varies from 500 to 550 volts, 
while that of the alternating current is 300-350 volts, since 
the two currents, as previously mentioned, are furnished 
by the same winding, their respective potentials bearing, 
therefore, the known ratio. Owing to the periodicity, the 
peripheral velocity of the armature is high, and the poles 
are placed close together, so that the machine resembles a 
rotary transformer rather thau a traction-type generator. 
As a matter of fact, the machines are almost identical 
with rotary transformers of similar frequency and terminal 
potential. The sole difference consists in the employ- 
ment of a belt pulley and an exterior bearing for 
supporting the same, which feature is added in 
order to render mechanical driving possible. The magnet 
cores are attached to a yoke piece, and provided with 
a compound winding sufficing to generate the normal 
potential of 500 watts with the machine running light, and 
550 volts on load. The armature winding consists of 
copper strip, while the machines are so designed as to be 
capable of taking 50 per cent. overload for a period of four 
hours without suffering injury. The generators are self- 
exciting. The author goes on to describe the switchboard, 
which is correspondingly arranged for the distribution of 
both alternating and continuous current. The alternating 
current, it should be mentioned, is three-phase. From 
the switchboard the alternating current is conveyed 
by means of lead-covered cables underground to a 
transformer chamber situated 20 yards distant. This 
transformer chamber was separated from the machine-house 
for safety’s sake. It contains eight step-up transformers 
insulated with oil and cooled automatically. Each has an 
output of 125 kw. and a transforming ratio of 208 : 5,980 
volts. Both the primary and secondary windings are 
connected on the star system, whereby a combined 
pressure of 10,000 volts is obtained in the secondary 
windings. With a pressure of 330 volts between 
the primary terminals of each transformer, 6 or 12 per 
cent. of the winding may be switched out according to 
which of the two plugs provided for the purpose is used. 
By connecting the feeders to the one or other of these 
plugs, or finally to both of them instead of with the 
terminals, 64, 124, or 184 per cent. of the primary 
that is to say, the low-pressure winding—may be switched 
out, whereby the transforming ratio is correspondingly 
altered. The secondary, or in this case high-pressure 
winding, is also provided with a plug to enable a 
reduction of the line pressure below that which would be 
given with the whole winding switched in. By means of 
these plugs the ratio between the pressure of the current 
generated in the station and that in the sub-station may 
be varied as required. From the transformers the high- 
potential leads are conducted to a 10,000-volt switch. 
This switch is of the “plug” type, and is operated by 
means of flexible connections provided with spring contact 
pieces—which fit into the plug sockets - mounted upon 
marble or composition bases. From this switch the current 
is conducted to a group of similar plug switches after 
passing through the fuses. These switches enable 
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the several transformers to be grouped on to the 
two external circuits as circumstances may require. 
The high-pressure fuses consist each of three porcelain 
insulators provided with brass terminals, between which 
latter aluminium wire insulated with ebonite tubing is 
stretched. The fuses are fixed in a horizontal position, 
and are so arranged that in the event of their melting the 
ebonite tubing falls away and thereby secures a complete 
break in the corresponding circuit. Besides supplying 
current for working the projected tramway, the generatin 
station is also designed to supply current for lighting said 

wer p to private consumers, and a good demand 
in this direction is already assured. The tramway is to 
have a double track, and to be equipped for the over- 
head trolley system of working. But it is unnecessary 
to dwell further upon the electrical equipment of the line 
now, since more detailed particulars thereon, supplemented 
by drawings and photographs, are promised at a later date 
by the writer of the article, who, it may be mentioned, 
‘was also responsible for the designs of the scheme. 


— a a 


RUCKER v. LONDON ELECTRIC. 


From our report of this case it would be seen that two 
specifications played an important part in the question of 
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Brush Arrangement, 


rior publication. One of these concerns a patent by C. F. 
Brash dated Sept. 2, 1879, and contains the drawing here- 
with raprodased. It shows the intention to run arc lamps 
from the secondaries of transformers, the transformers 
being in parallel. We shall not attempt to discuss 
whether the arrangement is practical, or exactly how 
much Mr. Brush knows of his subject. The only 
moot point so far as the case is concerned is how 
an electrical engineer would have interpreted this 
diagram in 1884. The other drawing is from Edison’s 
specification of May 29, 1883 (both are published by the 
American Patent Office). It shows a complicated arrange- 
ment for transforming high-pressure direct currents to 
low-pressure direct currents, the latter for use by the con- 
sumer with lamps in parallel. As Edison was working 
with direct currents he used a commutator, hence complica- 
tion and inefficiency. The defendants claimed that both 
these drawings showed the combination of high-pressure 
feeding transformation and low-pressure distribution, hence 
that though there might be improvements in detail, there 
could be no claim for such combination, 
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CENTRAL STATIONS.* 
BY C. STANLEY PEACH, F. R. I. B. A. 


The subject on which I am privileged to address you 
this evening is one which at first sight might not, perhapa, 
be considered of general interest. e popular idea of a 
central station is a plain, factory-like building, usually 
with a large chimney stack—a mere home for machinery— 
in the design and construction of which cost is a primary 
consideration. As such it does not appear to be a structure 
which appeals particularly to the architect. This idea is 
only correct to a very limited extent, and a closer con- 
sideration of the subject will, I am confident, disclose that 
although the raison d’ére of these buildings is to protect 
the machinery and plant and the staff working them, they 
are very far from being mere shelters or enclosures for 
machinery. They are already buildings of some size and 
considerable importance, possessing many points oe of 
architectural expression, while in regard to special points 
of construction they are, even in their present stage, full 
of interest. In the design of these structures the engineer 
and the architect are very closely connected, and they 
already afford opportunity for the exercise of both the 
science and art of construction, and in the future this 
must be even more the case if they are to be really suitable 
for the important purposes they are designed to meet, and 
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Edison Arrangement. 


I hope to-night to show that the architect, accustomed as 
he is to apply his knowledge of building methods to many 
and widely different purposes, will find full scope for his 
art in the design and construction of central stations. These 
buildings are frequently called electric light stations, and 
the title originated in the early days when lighting was the 
principal purpose for which the current was required, but 
this is no longer the case, and the name “central station 
for generating electricity,” called shortly ‘‘central station,” 
is 5 more frequently used and is a much better term to 
employ. 

Before proceeding to consider the matter in detail it 
will not, perhaps, be out of place first of all to explain 
what a central station is, what was its origin, to review 
shortly its development, to consider its present use and 
significance, and what purposes it is designed to meet. 
From this we shall most easily deduce what considera- 
tions govern the design of these structures, and what 
points should be kept in view when deciding on the most 
suitable construction to adopt in order te meet in the 


* Lecture delivered ad Carpenters’ Hall, March I, 1900, 
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most complete manner all the conditions required in these 
buildings. A central station, then, is a co-operative estab- 
lishment in which the mechanical power, required by a 
large number of persons, is concentrated on one spot and 
worked under one management, and from it as a centre the 
power generated is distributed to all who require it. It 
is the outcome of scientific progress, and is one of 
those works which involve the adaptation of known things 
to new requirements, the novelty of the application 
in many instances amounting almost to invention. The 
effect is to economise the capital and time of the individual, 
to do away with the waste of labour, space, and material 
inseparable from a number of small installations of 
machinery, and to enlarge the ‘scope of manufacture by 
placing the exact amount of power required, in the 
cheapest and most convenient form, within the reach of 
everyone, and to render the use ef power possible in many 
trades in which in any other way it would be unattain- 
able. The value of such an establishment was first realised 
by the Asiatic peoples many thousand years B.O., who, by 
constructing “irrigation centres” (many of which are, I 
believe, in operation to this day), brought into cultivation 
large tracts of land which otherwise would have remained 
desert. A modern instance of the immense benefit which 
is derived from worke conducted on the principle of the 
central station is the irrigation centre established in 1849 
by Brigham Young in the mountains above the great Salt 
Desert in Utah, by means of which this desert was con- 
verted into one of the most beautiful and fertile spots in 
the world, and a people were not only enabled to exist but 
to work many industries by the water power and to amass 
great wealth. Many other forms of central stations will 
occur to all of you, such as those for distributin 

hydraulic power, steam, hot air, gas, etc., but those whic 

chiefly engage our attention to-night are central stations 
connected with the generation and distribution of elec- 
tricity. It is immaterial for what purpose the current, 
when generated, is used, nor is it any longer necessary or 
desirable to differentiate between stations which supply 
power for traction or lighting purposes, as within a very 
short time both will be combined in nearly every station. 

The process of altering electricity from a passive to an 
active state, which we call generation, is at present usually 
accomplished by steam-driven machinery, and no doubt 
many of my audience will be inclined to say at this point 
there have been machinery-houses, boiler-rooms, and 
chimney shafts of all kinds and for innumerable purposes 
ever since steam came to revolutionise the world, and that 
there is no necessity for central stations to be different from 
them ; but it must be remembered that the amount of power 
generated in these buildings hitherto has beenrelatively small. 
It was used in the immediate vicinity of the plant, and its 
application was confined to a particular purpose. In central 
stations the power developed is already very great, is daily 
increasing, and will shortly be immense. It is distributed 
to any point at which it may be required. It can be used 
simultaneously for innumerable and widely different pur- 
poses—to illuminate a house, to cauterise a wound, to turn 
a lathe, to work a lift, to forge a cannon, to solder a joint, 
or propel a train. An interruption to the working of the 
machinery department of, say, a mill or factory, practically 
affects only the particular business concerned. The interrup- 
tion of the supply of power from a central station might 
plunge a city or district in darkness, stop the traffic of 
the tramcars, and generally disorganise various industries 
dependent on it. Once started it must work uninterruptedly 
day and night, year in and year out. It is in such respects 
primarily that central stations differ from what has been 
done in the past, and it is these differences which, reacting 
on the buildings, necessitate new arrangements and special 
methods of construction. The origin of the central station 
is then of considerable antiquity, but its modern develop- 
ment—viz., the central station for supplying power—dated 
from the discovery that power could be used at a distance 
from its point of generation. 

The foregoing sketch of the origin, use, and importance 
of central stations would not be complete without a refer- 
ence to the legal and commercial history of the industry of 
the supply of electricity. As you all know, buildings are 
subservient to legal regulations, to which an architect must 


have regard when preparing a design, but, as will be seen 
later, the laws in force when central stations were first 
required did not altogether cover the new and in some 
respects distinctly special conditions. In regard to both 
the industry and its buildings, the commercial and legal 
history are one. The whole industry of commercial 
electric supply ” was almost strangled at its birth by the 
laws which it called into existence. The subject was 
approached by Parliament with a nervous dread of 
granting a monopoly. In its anxiety to avoid this, 
conditions were imposed which gave the local autho- 
rities power to purchase the undertakings on such 
terms that commercial enterprise was made impossible. 
This was in 1879, when, although a Select Committee 
expressed the opinion that “ electric light is an evolution 
of scientific discovery which has been in active progress 
during the whole of this century,” and although the object 
of this committee was to advance that progress, yet the 
Act of 1882, which was the outcome of their deliberations, 
brought the industry practically to a standstill for a period 
of nearly eight years. This is shown by the fact that of 
69 provisional orders granted in 1863 only seven now 
remain in force, and little or no work was done under them, 
and that from 1884 to 1887 only five were granted at all, 
of whieh none now exist. The whole matter had, therefore, 
to be raised again, and an amendment Act was passed in 
1888, which greatly modified the onerous purchase clauses 
of the Act of 1882, with the result that in 1889-1890 
178 orders were applied for, 86 were granted (of which 
69 are still in force), and progress became active once 
more. Work was carried out, I believe, in every case. 
As soon, however, as buildings of some importance 
became necessary, new difficulties cropped up. It was 
found practically impossible under the existing building 
laws to construct the kind of buildings necessary. Fortu- 
nately, however, about this time a new Building Act was 
in contemplation. The buildings erected, and in course of 
erection, proved conclusively that some alteration of the 
law was necessary, and that concessions must be made in 
their favour. Representations were made to the London 
County Council, who were promoting the Bill, and it was 
pointed out to them that it was impossible at the moment 
to foretell what the future requirements of these buildings 
would be. The Council, and the committee who were 
considering the Bill, took a broad view of the whole 
question, and a clause (203) was inserted in the London 
Building Act of 1894, which for all practical purposes 
exempts these buildings from the provisions of the Act, 
subject to the approval of the London County Council. 
This was a great gain, and shows not only the importance 
which the subject had now assumed, but also how the 
enterprise was gradually freeing itself from legal trammels, 
and how as these were removed it made each time greater 
and still greater strides. 

Under the present Building Act, the architect of a 
central station is now given a fairly free band. The 
County Council from time to time as plans have been sub- 
mitted for approval, have considered them with the same 
open mind with which they approached the question when 
it was before Parliament, and there seems no reason to 
doubt that the central stations which have been built since 
the Act was passed, and those which are being built now, 
are not only well adapted to their purpose, but are as 
strong and fireproof as any other buildings carried out 
strictly in accordance with the regulations of the Act. 
Last year saw yet another new phase, which is not only 
the greatest concession of all, but is one that will, if I 
mistake not, give rise to further immense developments in 
the industry, and will bring about great changes in the 
buildings. It will probably also introduce an additional 
type of central station. Parliament, recognising that 
electric supply companies are great public bodies, and that 
the public interest is best served by facilitating their 
operations, passed the Electric Lighting (Clauses) Act, 1899, 
by which sites for buildings can now be acquired by 
compulsory purchase, and central stations need no longer 
be erected within the boundaries of the district they supply. 
Further, the practical effect of the Act is that buildings 
erected on sites acquired in this way possess certain privi- 
leges, among them being immunity from injunction or 
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action for causing a nuisance or for annoyance arising from 
vibration, and other matters inseparable from building 
operations, and which cause building owners and architects 
much trouble. Such is very gonerally the legal position of 


the industry. 
(To be continued. ) 
SH ..— 
PHYSICAL SOCIETY. 


Ab an ordinary meeting of this society, held on Feb. 23, Prof. 
S. P. Thompson, F.R S., foreign secretary, in the ehair, 

Prof. R. W. Wood, of the University of Wieconsin. U.S.A., 
exhibited and described (1) ‘‘ Photographs of Sound Waves 
and the Kinematographical Demonstration of the Evoluticns of 
Reflected Wave Fronts.” The sounds were produced by electric 
sparks, and photographed by means of the lighb emitted by care- 
fally-timed 5 sparks, according to the method described 
in the Phil. Mag. for last year. The photographs included : (a) 
The reflection of a apherical wave as a spherical wave from a plane 
surface ; (b) the reflection by an ellipse of circular waves from one 
focas, and the concentration of the waves as circular waves ab the 
other focus; (c) the plane-wave front formed by the refiéction of 
a spherical wave at a parabolic surface ; (d) the wave front formed 
by a spherical wave incident on a spherical surface; (e) the wave 
front formed by a plane wave incident on a spherical surface. In 
-casos (d) and (e) the wave fronte are complicated and contain cusps. 
Prof. Wood pointed out that the paths of the cusps on the wave 
fronte traced out the caustic carves. In the following cases the 
wave fronts were drawn for 100 successive positions, and the 
evolution of the reflected wave was made clear by means of a 
kinematograph: (a) plane wave on a hemispherical mirror; (b) 
spherical wave on a hemispherical mirror; and (c) ciroular wave 
inside a complete circular mirror. 

(2) “A New Scadoscope.” In this instrument the real and 
inverted images formed by two convex lenses are viewed stereo. 
scopically. The inversion of the object viewed causes the relief 
to be reversed. i 

(3) “ Diffraction Colour Photographs.” Prof. Wood showed 
some coloured photographs taken by his diffraction process. The 
principle of the method is based upon the tri-colour theory. 
Different colours are produced by gratings so ruled and arranged 
as to throw upon the eye the particular constituents of the 
required colours. The arrangement of gratings necessary to 
produce a coloured picture is obtained by P otographing properly- 
spaced gratings through red, green, and blue chromograma of 
the object. The superposition of one grating upon another which 
occurs in this process gives rise to an in · and · out- of- step arrange- 
ment which produces secondary spectra. These, however, seldom 
affect the picture to any serious extent. 

(4) Artificial Parhelia” When printing fine gratings upon 
gelatine, if the film is too thick, no print is formed but the 
gelatine warpe. If such a film is placed in a converging beam, 
the central image is accompanied by four marked concentrations 
of light situated ab the extremities of two diameters at right 
angles. An examination of one of these plates with a microscope 
shows that there is a ridge for every third line of the grating, and 
that the plate is crossed at right angles to these lines by irregularly 
spaced cross ridges. 

Prof. Wood also exhibited some photographs taken by zone 
plates, a silvered copy of a Rowland grating, a photograph of a 
dynamite explosion, the motion of a ball in ite flight, and the 
anomalous dispersion produced by a cyanine prism. 

Mr. Boys gave some details concerning the photograph of the 
explosion shown. 

Prof. Everett expressed his interesb in the demonstration. 

Prof. Herschel asked if the photographs of sound waves after 
reflection had been verified by comparison with waves on mercury. 

Mr. Watson pointed out that this could not be done, as it is 
impossible to get a solitary wave on the surface of mercury. 
Owing to the dependence of velocity on wave length, any such 
solitary wave draws out into a train of waves. 

The Chairman proposed a vote of thanks to Prof. Wood, and 
announced that by invitation of Prof. Callendar a special meeting 
will be held at University College on March 2. The meeting then 
adjourned. l 

emer ——ç—ͤ:Ä 


QUESTIONS AND ANSWERS. 


Under: this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 


The matter should be written on one side only of 
Questions may be sent at any time. 


(QUESTIONS. 
249. Give a diagram showing necessary connections for revers- 
ing direction of rotation of a two-phase motor ; also of 
connections for resistances of same.—H. J. B. 


author. 
the paper. 


250. Explain the three-voltmeter method of measuring power 


spent in the primary ooil of an alternating - ourrent trans- 
former.—C. Morais. 
ANSWERS. 

Question No. 243.—Assuming a supply company charges zd. 
per Board of Trade unit, what is the smallest quantity 
required by any one user for which it will be cheaper to 
‘establish an isolated plant, gas being 2s. 2d. per 1,000 cubio 
feet or coal 12s. 6d. per ton delivered ? 

[The first two answers to this question are considered 

equal.— ED. E. E.] 


Answer to No. 243 (awarded 7s. 6d.).—If an examination 
is made of the analysis of cost of the various central supply 
stations, it will be found that the actual cost of fuel is 
considerably under 1d. per Board of Trade unit in the 
majority of cases, and that the large total cost is mainly 
arrived at owing to the amounts which have to be added 
for salaries, sinking fund, and interest. Now, in an isolated 
plant the salaries will not be so excessive per unit, nor will 
the interest be so high, as there is not such a long length 
of heavy and expensive cable required per unit as there 
must be when the mains have to be laid underground along 
the streets, often for 200 or 300 yards without a tapping 
off to supply a customer. 

Taking, first, the case of a gas-engine plant; with a fair 
efficiency the gas consumption should not exceed 33 3 cubic 
feet per Board of Trade unit, which means 30 units for 
28. 2d., or about 866d. per Board of Trade unit. As the 
supply company are charging 4 5.1. for the same amount, it 
is evident that if z be the number of units required per 
year, that as soon as 3°6 4 > charges for interest, main- 
tenance, and wages, it will be cheaper to put down a 
private plant. For an installation up to 500 lights it may 
be assumed that the cost of a gas-engine plant is 25s. per 
light; and if we further assume that each lamp will 
require 60 watts per bour and will burn for 1,000 
hours per year, we have sufficient data to work 
on, and the calculation becomes a simple matter, 
Maintenance and depreciation will be 10 per cent. per 
annum and interest 5 per cent., while we may say that 
wages will be £50 per annum, as the attendant will not 
devote his whole time to the plant. Since we assume that 
each lamp consumes 60 units per annum, the total number 


of lights installed is 80 „and the total cost for plant in 


pence is 25 * 12 * 80 25. Depreciation, maintenance, and 


interest will be equal to 100 x 5 Ja, and as the saving 
is 3'6 v, the isolated plant will be as economical as the 
current from the supply station, when 3'6 z 75 x x 12,000, 
or 2852~12,000, or z=4,277 BT. units; or when the 
current supplied is equal to 4,300 B.T. units, or the 
bill = 4,300 x 44d. = £80. 128. 6d., it is more economical to 
put down an isolated plant. Of course, if each lamp was 

urnt for 2,000 hours per annum, interest, depreciation, and 
wages remaining the same, it would be cheaper to change 
before this quantity was required ; while if the lampe were 
only burnt for 500 hours, it would not be more economical 
until this amount was largely exceeded. 

With a steam plant the cost of plant for small installa- 
tions would be £2 per lamp, while, owing to the additional 
attention required in stoking, etc., and floor space required, 
our charge for wages, etc., should be £100. The cost of 
fuel would be rather less than with a gas-engine, as a good 
engine and boiler should work with ölb. of coal per kilowatt- 
hour for these small sizes—that is, the cost per B.T. unit 


is 2240 x 150d. - Zad. The saving per unit is then 4-16d., 


and our calculation is now: 4°16 z = 1'2 4 x 24,000, or 
2°96 z = 24,000, or z =.8,000 B.T. units appro Time 
or it is just as economical when the bill reaches £150 per 
annum, 
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TABLE A. 


First coat of plaub—g—.4.2b ————— æ — ' . 3 . — b ͤ : “ 6 


Annual coat of fuel e . . . . . 

Annual coat of attendance eee . 2 4 
Annual cost of oil, waste, and stores, at 4d. per B. T. U. 
Annual interest on capital outlay at 4 per cent., and 
depreciation at 10 per ennie . . . . .. . . . . 
Total annual cost 


Total annual cost per 16-c.p. 60-watt lamp 


seseoesoeemmoces 


From the above it would ap as though a gas-engine 
plant is preferable to a steam plant; this is only the case 
for small plants. It will be noticed that with a gas-engine 
the fuel cost is ‘866d. per B.T. unit, and with a steam 

lant it is only Sad. per B.T. unit. Both these values may 

ə reduced somewhat with large plants, but it is evident 
that a size will soon be reached where the steam plant gives 
the better economy.— F. J. A. M. 

Answer to No. 243 (awarded 7s. 6d.).—As the price of 
gas and coal is mentioned in the question, it is presumed 
that a comparison is required between a public supply and 
a private installation driven by a gas or steam engine. 
The best comparison will be to take the annual cost of each 
16-c.p. lamp under the different systems, and supposing the 
lamps to consume 60 watts each, and to. be alight for 
1,800 hours per annum, the annual cost of each lamp, 
when current is taken from a public supply company at 
44d. per B.T.U., will come to £2. Os. 6d., to which must 
be added a proportion of the meter rent, say 6d. per lamp 
per annum, bringing the total cost per lamp to £2. 1s. per 
year. The accompanying table (A) shows the annual coat 
of private installations of different size driven by gas- 
engines or steam-engines and boilers, the figures being 
carefully calculated from practical data. | 

In this table the steam-engines are supposed to consume 
6lb. of coal per brake horse-power per hour, and the gas- 
engines 22 cubic feet of gas per brake horse-power hour, this 
being as good a performance as can be expected from 
engines of such small size. The sum put down for first 
cost of plant includes, in the case of steam plant, steam- 
engine and boiler, dynamo, main switchboard, feed pump, 
foundations, pipes, and erection complete ; and in the case 
of gas plant, gas-engine, dynamo, water-vessel and pipes, 
main switchboard, foundations, and erection. The cost of 
the engines and dynamos, stc., is estimated at the present 
average prices for good-quality work. Some makers charge 
leas, and others more. As no accumulators are provided 
for, the engines must run all the time the lamps are alight— 
viz., 1,800 hours per annum. In the table, attendance is 
reckoned at full time, a man being required for the steam 
plant and a lad for the gas plant, but if a man is already 
employed about the premises he could probably look after 
the plant in addition to his other duties, in which case the 
cost of attendance would be lessened very considerably. 
It will be seen from the table that a steam plant is more 

ensive than a gas-driven plant, both in capital outlay 
and annual cost, not to speak of the greater space 
required, danger of boiler explosions, dust and dirt from 
the coal and ashes, etc., so that where gas is available a 

-engine should always be employed for small private 
installations. The table shows clearly that under the 
conditions given in the question the point at which it 
will become cheaper to put down a private installation 
than to take current from the supply company’s mains is 
reached when an equivalent of 40 60-watt lamps are 
required for 1,800 hours per annum, or in other words, 
when the demand exceeds 4,320 Board of Trade units 
per annum. In this case a gas-driven plant will produce 
current more cheaply than it can be supplied by the 
public company, but a steam-driven plant will not be 
cheaper until the demand exceeds 5,500 Board of Trade 
units per annum. 

On account of the extra trouble, etc., 


involved with a 
private installation, it would not he advantageous to put 


one down unless the demand exceeded the figures given 
by 15 or 20 per cent.—R. D. S. 


Answer to No. 243 (awarded 58.).— The size of the installa- 
tion at which it becomes advantageous to adopt an isolated 
plant depends on many particulars, which vary with every 
case, such as the question of available space ; whether a 
handyman is already employed who could, with little 
increase in wages, look after the plant; the riek of annoy- 
ance to surrounding householders by noise and vibration, 
ete. But, neglecting these wholly intermediate points, the 
necessary comparison of cost can be made as follows: To 
begin with, there is no doubt that of the various isolated 
sources of power the gas-engine is, with coal-gas at 2s. 2d., 
decidedly the most economical for small installations, so 
that the question of a private Dowson gas plant or of a 
ateam-engine need not be considered. | 


Let W =total number of B.T.U. required per annum ; 

L=maximum number of 60-watt lamps ever in use at 
one time ; 

K = maximum number of kilowatts which the dynamo 
must be capable of giving | 

LX 60. 
1,000 

P = combined cost of gas-engine, dynamo, switchboard, 
and erection of the isolated plant, in pounds ; 

15 P = annual allowance for 5 per cent. interest on capital 
expended, and 10 per cent. of cost for deprecia- 
tion and repair of plant ; 

G = gas consumption in the engine per Board of Trade 
unit given out by dynamo when working at the 
average load. is will be at least 35 cubic 
feet for a small engine using ordinary coal gas; 

M- annual salary of attendant, which, for a small 
gas-engine plant, need not exceed £60. 


Then using the values given in the question : 
wees = annual cost, in pounds, of direct supply from the 
G x 26 | 


+'15 P+ M annual cost of 


supply with the isolated gas-engine plant. 
quating the two, we get the power for which the two 
cases are equally expensive as 


W = 9:200 (15 P +M) 
~17%3-G 


For a yearly demand greater than this amount it will be 
cheaper to introduce the gas-engine than to have the 


direct suppl 
be found by 


mains, and ; 


The actual vali of this demand can onl 
a trial and error process somewhat as follows: Assume 
an installation of 150 60-watt lamps, all of which are 
occasionally in use together, the average demand, how- 
ever, being only 100 lamps for two hours every night in 
Then W = 100 X00 XS % O00 = 4,400, and 
the cost of obtaining this direct from the mains at 44d. per 
B.T.U. is £82. 10s. On the other hand, if a gas-engine 
and belt-driven dynamo are installed the maximum output 


of the dynamo must be 3 


the year. 


= 9 kw., and the price of 


such an engine and dynamo would be about £180, and 
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allowing £20 for switchboards and erection we get 
P = £200. Taking the gas consumption as 35 cubic feet 
per B.T.U., and the salary of the attendant as £60, we get 
as the cost of supply by isolated plant 


ee x 100 x 26 


000 
340 +'15 x 200 + 60 | £106. 10s., 
showing that so small a demand as that assumed could be 
obtained more cheaply from a public supply at 44d. per 
B. T. U. than by means of an isolated plant. At the same 
time it will be noticed that the actual cost of the power in 
the gas-engine case is very small (£16. 10s.) compared with 
the maintenance and attendance expenses, so that if, owing 
to any special circumstances, the latter charges can be 

considerably reduced, the isolated plant may come out 
cheapest after all W.. 


Question No. 244. — How can a 5-h. p. shunt motor be designed 
and arranged to run at speeds varying between 300 and 
1,200 revolutions per minute with good efficiency ? 

Best Answer to No. 244 (awarded 10s.).—It is practically 
an impossibility to design a shunt motor to run at such 
speeds as 300 revolutions per minute and 1,200 revolutions 
per minute if the speed regulation is to be effected only by 
means of shunt resistance, for at the higher speeds the field 
ampere-turns will be so few that the induction due to them 

ill be overpowered by the induction due to the armature, 
and disastroua sparking will occur. One way of solving the 
difficulty would be to wind the armature with two commu- 
tators. If, then, with the two windings in series the speed 
is 300 revolutions per minute if the windings are thrown 
into parallel the speed will rise to 600 revolutions per 
minute, and the various speeds between 300 revolutions 
per minute and 600 revolutions per minute, and between 
600 revolutions per minute and 1,200 revolutions per 
minute, can be obtained by means of external shunt resist- 
ance. 
be necessary, hence it might be advisable to effect large 
alterations by arranging the shunt coils so that they also can 
be thrown at will into parallel or series, and so keep the 
external resistance for finer adjustments, Another method 
which has been adopted, notably at Peterborough, is to 
supply current at two different voltages for the various 
speeds, in this instance 460 for high speeds and 230 for the 
low speeds. There is an external resistance, equal to the 


total shunt resistance, which is thrown into the shunt 


circuit at the higher voltage, so as to keep the shunt ampere- 
hours the same, the smaller adjustments of speed being 
obtained by means of a variable shunt resistance. The 
method of securing the alteration in speed by means of a 
variable resistance in the main circuit, so as to reduce the 
voltage of the full current supplied, is too uneconomical to 
receive more than a passing notice. 

Another method, due originally, I believe, to Mr. Oliver 
Firth, of Bradford, is to arrange the magnet limbs upon a 
‘V-shaped slide on the bed, and to attach a screw arrange- 
ment, in such a manner that the magnets and pole-pieces 
may be drawn further apart, and in this way reduce the 
field flux. This method will not lead to such a great 
amount of sparking, as, the air-gap being increased, the 
reluctance in the magnetic path of the flux due to the 
armature is vastly augmented. —F. J. A. M. 


Answer to No. 244 (awarded 5s. ).—The speed of a motor 
is given by the equation l 
6 
"EN 

where n= revolutions per second, e induced E.M.F. of the 
motor, N- total magnetic flux in the armature, and & is 
a constant depending on the number of armature con- 
ductors, number of poles, etc. This follows from the 
ordinary E. M. F. equation. 

In every case if E- tension of supply, R= armature 
resistance, and c= current in the armature then 


E- c R 
kN 
To vary n, either the numerator or denominator may 
be varied. That is to say, N may be varied by varying 
the shunt current. Suppose n has to be diminished, then 


e=E -c R, and, therefore, n = 


For this purpose a great amount of resistance will] 
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N must be increased. Consider the effect on the efficiency. 
The hysteresis losses increase proportional to N, aud are 
also proportional to Nis approximately. Hence, assuming 
that the armature current does not alter enormously, the 
diminution in hysteresis, owing to a smaller n, is more than 
balanced by the increase due to the increased saturation, 
hence hysteresis losses increase when n is diminished. 

The eddy-current losses are proportional to the square 
of n and also to the square of N. Hence, assuming that n 
and N vary approximately inversely proportional, the loss 
pe not alter. The friction will diminish with diminution 
of n. 

The increase in N will necessitate an increased magnet 
current, and as n has to be about four times as great, the 
magnet current must be much more than four times as 
great, the amount depending on the part of the magnetism 
curve between which the limits lie. If sparking conditions 
allow the weakest field to be extraordinarily weak, say 
about 3,000 lines per square centimetre, then the ratio may 
be, say, 6: 1; but less it can hardly be, and may be much 
more. Hence with diminishing revolutions the efficiency 
at the same load will diminish probably, and if the highest 
saturation is very great the diminution may be 10 to 15 per 
cont. Joule loss in armature remains about constant, but 
will also rise, if anything, owing to increase of current in 
armature with diminished N. 

Another method is to make E smaller —i. e., to put resist- 
ance in series with the armature. This, however, for such 
wide limits would be very costly, and, further, would reduce 
the efficiency approximately proportional to the speed, which 
the foregoing method certainly does not do. 

Yet another method is to wind the armature with two 
windings which have separate commutators, these having 
a special controller which pute them in series or parallel as 
desired, and thus alters the induced E. M. F., and therefore 
the speed at a constant value of N. The current here 
remains about the same, because the only losses that vary 
are friction and armature reaction losses. This method 
necessitates a somewhat heavier motor, and for a 5-h.p. size 
might make the cost too great, but it is probably the most 
efficient. Next comes the method by weakening the field, 
and last of all comes the serics resistance method, which 
should certainly not be employed throughout the whole 
range. A suitable combination for a small motor like this 
would probably be a little series resistance at first, and the 
rest of the regulation by shunt. This would avoid the cost 
of a double armature, while it would keep the variations in 
N within smaller limits, and might help thus to increase 
the efficiency by diminishing hysteresis losses and joule 
losses in the magnets at high saturations.—T. C 


LEGAL INTELLIGENCE. 


LONDON ELECTRIC OMNIBUS COMPANY v. NEILL. 


This case came before Mr. Justice Ridley and a special jury on 
Monday, and was an action to recover £120 calls on shares. The 
defendant alleged material misrepresentation in the prospectus, and 
counter-claimed against the company for rescission of contract and 

ainst the directors for damages. The defence was a denial of 
the alleged misrepresentation. 

Mr. Witt, Q.C., for the plaintiff, quoted from the company’s 
prospectus as follows: ‘‘ A contract has been entered into with 
the Crystal Palace Company to run in the grounds, carrying 
passengers, a new type of omnibus similar to those about to be 
run in the streets. Omnibuses are now to be seen at the Crystal 
Palace which will be carrying ngers shortly. The electric 
omnibus designed by Mr. W has ran upwards of 5,000 miles 
on the London streets, through the moet crowded traffic, with 
complete success, and has proved as noiseless as a horseless 
carriage fitted with pneumatic tyres.” These were nob facte, as 
no completed motor bus had been running at the Crystal Palace, 
and the company had never put an omnibus on the Loddon 
streets, had never carried a passenger for hire, had never done 
any businees at all, but. had spent the whole of its money, some 
£37,000, on the purchase from Ward of some patents which 
counsel believed had lapsed, in experiments, demonstrations, and 
na ial fees, so that at last they only had £1. 19s. ld. in the 

ank, 

Mr. William Marshall, a mining engineer, and a promoter of 
the company in conjunction with Mr. Radcliffe Ward, and one 
of its directors, gave evidence as to the arrangement made by 
Mr. Ward for running a motor omnibus at the Crystal Palace. 


Ab the Palace there was the body of an omnibus on Mr. Ward's 
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design, bub without wheels or motive power, and a second 
omnibus on an older design by Mr. Ward, bat that had been 
brought down by horses ; it had not been run by electricity. The 
firad bus had been finished five months later and bad a moet 
successful run, but bad broken down on a second trial. He 
considered that the directors who believed Mr. Ward’s statements, 
and who had received favourable independent reportes on the 
invention, had been misled altogether by Mr. Ward as to the 
capabilities of his electric omnibus. 

Mr. Justico Ridley considered that the letter from Mr, 
Gillman, of the Crystal Palace Company, which said that his 
company would be glad for Ward’s omnibua to be eent on to the 
Horeelcas Carriage Exhibition, at that time being held there, the 
company to receive 50 per cent. of the takings, did not constitute 
a contract. 

The defendant, Mr. W. M Neill, said that when applying for 
shares he waé greatly influenced by the statement in the pro- 
aspectus thab the omnibus had run 5,000 miles in the thick of the 
London traffic. 

Mr. Dickens, Q G, said that the defendant did not take these 
shares as an ordinary investor, but on an underwriting contract, 
under which he was to obtain 15 per cent. commission. At the 
time of the underwriting the paragraph relating to the Crystal 
Palace was not in the prospectue. It was the fact that a car on 
Mr. Ward’s earlier design bad been run for upwards of 5 000 miles 
in the London streets, and this design was being improved upon 
in the company's omnibus. The company had paid £20,000 to 
Ward and Marshall for the patente and promotion, and spent 
money on experiments and demonstrations, 

After further evidence the hearing of the case was adjourned. 


CLAIM FOR ELECTRIC WIRING. 


In the Westminster County Court on Friday, the case of the 
National Eleatric Wiring Company v. Lambert was tried before 
his Honour Judge Lumley Smith Q.C., and a jury. It was a 
remitted action from the High Court, in which the plaintiffs, of 
Faraday House, Charing Cross-road, sued the defendant, who 
carries on business at 33, Lower-road, Rotherhithe, to recover 
payment in respect of certain electrical wiring and fittings 
supplied to his order. 

Mr. John F. Knapp was called and said that early last year 
his firm received an order to wire the defendant’s premiees under 
a joint contract with the company, who were to supply the 
electric power. Under that contract the plaintiffs undertook to 
do a certain amount of wiring and fitting free of charge, and took 
their payment by way of a rental charge, which was included io 
the lighting. e present claim was in respect of a sum of £19 
for extra work done to the order of the defendant, which work 
was quite outside the contract. A large proportion of the claim 
was in respect of the conversion of gas fittings so as to make them 
suitable for electric light. 

The Defendant resisted the claim on the ground that he was 
induced to give the order and sign the oontract owing to the 
misrepresentation of the plaintiffs’ traveller, by whom he was led 
to believe that he would find electric light much cheaper than gas. 

After a lengthy hearing the jary found a verdict for the plaintiff 
for £10, and judgment was entered for that amount with costs. 


COMPANIES’ MEETINGS AND REPORTS. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 


Tho annual ordinary general meeting of this Company was held 
on Tuesday at 15, Maiden-lane, W.C., Mr. William Francis 
Fladgate presiding. 

The Chairman said that last year they considered the position 
of the Company was a good one, and that the progress was equally 
satisfactory. However, this year the directors came before them 
with an increased income, a more fully-developed business, 
and with largely increased reserves, The sales for the year 1898 
amounted to 3,241,000 units, and the sales for 1899 were 3,862,000 
or an increase of over 19 per cent. on the whole sales, They had 
bung no leas than 48,000 additional lampe during the past year, as 
against 26,000 the year before, which he thought was very satis- 
factory. Their largest increase had been where he had expected— 
namely, in the Strand district. In Holborn and St. Giles during 
the past year they had done a considerable amount of work. The 
districte gave promise of bearing good fruit, and rewarding the 
Company for trouble they bad in obtaining the provisional order. 
The result of the sales was again satisfactory, amounting to £69,700, 
an increase of over £1,700. Referring to the expenditure on coal, the 
Chairman said that for some time past they had not been in by any 
means a happy position as to the amount of coal consumed, owing to 
the boilers not working satistactorily. They had now practically put 
an end to that difficulty. As a proof of this, he stated that they had 
done more work iu 1899 than in 1898, and yeb they had consumed 
104 tons lees. The result of the year's working was that tha neb 
profit for 1899 amounted to £27,677 as compared with £21,377 for 
1898. which was satisfactory. During the year no less than 
£5,000 had been spent in keeping the plant, machinery, and 
mains in a proper state of repair, and, in addition to that, they 
had set ə £8,000 for depreciation, as against £7,000 in 1898, 
the increase of £1,000 ng consequent upon the additional 
machinery. The directors were able to recommend the payment 
of a dividend ab the rate of 9 per cent. per annum, which he cone 


ail 
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sidered was a very fair return. There were three stations in 
working order—namely, at Maiden-lane, Lambeth, and Short’s- 
gardene, though Lambeth and Short’s-gardens were hardly com- 
pleted. The capacity of the three stations was sufficient to supply 
250,000 lampe. and as the present eupply was 190.000 they had a 
surplus of 60,000 to deal with the increase of business which was 
expected in future years. The engineer, after going very care- 
fully into the matter, had reported to the directora that in order 
to compete with the demand of the Strand, St. Giles, Holborn, 
and St. Martin’s districts, irreapective of the City, they would have 
to spend ane sume on further stations, machinery, and mains. 
The capital for thoee purposes would be the subject of a special 
meeting. which would ebortly be called in order to secure the 
shareholders’ opinion on the policy the directors would then submit, 
Last year he told them that they were applying for, and hoped to 
obtain, a provisional order for supplying the City. The Local 
Government Board deemed it necessary to have au enquiry into 
the matter, and, as a result, Sir Courtenay Boyle reported that 
the best company to whom such an order should be given was the 
Charing Cross and Strand Electricity Supply Corporation, Limited. 
The decision had to be confirmed by Parliament, and finally the 
Company succeeded in getting an order. The directors had care- 
fully considered a policy for dealing with the City, aad it would 
be placed before the shareholders at the special meeting he had 
referred to. The order had enabled them to secure a very large 
area to supply, and had made it worth while to build a large 
station in order to be able to compete with nob only the City, 
but any West-end district which they supplied. He was glad 
to say that the directors had su in acquiring a large plot of 
land at Bow for the erection of such a station, and they were pro- 
moting a Bill in Parliament to obtain powers to run their mains to 
the City in order to link together the whole of the stations and 
make one supply supplement another. Under the o:der they had 
to give the City a separate station, and sufficient space had been 
reserved to erecb a separate installation, if expedient, for the 
purposes of the Company. All the capital of the Company was 
issued, and the directors’ powers to issue debentures were limited 
to £150 000. In all probability the Board would ask the share- 
holders to increase the whole of the share capital, both ordinary 
and preference, and increase their powers to borrow upon that 
capital. Funds were required to complete the works in St. Giles, 
Strand, Holborn, and St. Martin’s district. In conclusion, he 
moved: That the dividend paid on the cumulative preference 
shares on Feb. 15, 1900, at the rate of 44 per cent. per annum, be 
confirmed, and that a dividend at the rate of 10 per cent. for the 
year ending Dec. 31, 1900 on the ordinary shares, making, with 
the interim sap ral rag in August, 1899, 9 per cent. for the 
whole year, be decl pe 

3 H. Brougham Glaser seconded the motion, which was 

opted. 


W. T. HENLEY’S TELEGRAPH WORKS. 


The annual report of the directors of this Company states that 
of the £120,000 additional preference capital authorised by the 
shareholders in 1899, £90,000 was taken up by the shareholders 
or their nominees ab par, and £30,000 by the holders of the old 
7 per cent. preference shares with the sum of £30,000 paid to them 
out of reeerve account as compensation for the reduction of the 
dividend on those shares to 44 per cent., in accordance with the 
resolutions passed ab the general meetings held in 1899. During 
the past year a net profit has been made of £46,037. 9a. After 
payment of debenture interest and income tax, and making ample 
allowance for depreciation of buildings, plant, machinery, etc., 
there remains £40,311. 12s. 4d., making, with £14528 148. 3d. 
brought forward from last year, a total of £54,840. 6s. 7d. available 
for distribution. The directors have tranefsrred £10,000 to the 
reserve account, and they recommend the payment of the following 
dividends—viz., on the preference shares abt the rate of 44 per cent. 
per annum (lees income tax), on the ordinary shares at the rate of 
15 per cent. per annum (less income tax), including the interim 
of 4 per cent., paid on Sept. 1 last. These payments will, together, 
amount to £35,986. 198. 3d., leaving £18 853. 7s. 4d. to be carried 
forward. The directors record with deep regret the death of their 
esteemed colleague, Major. General George Hutchinson, C.B., 
C. S. I. They have el Sir Henry M. Stanley, G. C. B., M.P., 
in his place. Mr. Sydney Gedge, M. P., and Mr. Frederick Newton 
retire by rotation in accordance with the provisions of the articles 
of aesociation, and, being eligible, offer themselves for re-election. 
The auditors, Meesrs. Ball, Baker, Deed, Cornish, and Co., retire, 
and, being eligible, offer themselves for re-election. 

The twenty-first ordinary general meeting was held on Wednesday 
at the Cannon-street Hotel, E.C., Mr. go, M. P., presiding. 

The Chairman moved the adoption of the report, and con- 
gratulated the shareholders on the fact that the directors were 
enabled to recommend the payment of a dividend of 15 per cent. 
for the year on the ordinary shares. The directors proposed to 
add £10,000 to the reserve fund. The Bahamas cable—like the 
Halifax and Bermuda cable and the cable between the West India 
Islands and South America—had maintained its position during 
the year without requiring any expense for repairs. Under their 
contract with the Government of the Bahamas, the latter paid the 
Company £350 twice a = to be accumulated as a repairing 
fand, but when this fund amounted to £6 000, and so long as ib 
continued at that sum or more, only £350 was tu be invested, 
the other £350 being paid to the Company. Accordingly, on 
the Ist insb., they received this amount, which would go to the 
credit of the current year’s income. He thought it very satis- 
factory that not a penny had had to be paid for the repair for the 
Bahamas cable beyond a few pounds on land lines connected with 
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‘it. A number of the company’s employés, being reservists, had 
had to go to the front, and the directors had arranged ‘that theee 
men on their return would resume their poste or other similar 
positions in the Company’s service, and meantime they were takiog 
care of the wives and children who had been left behind. With 
reference to the capital, the directors found it neceseary last year, 
owing to the expansion of the business, to make a further issue, 
and they, therefore, raised £90,000 by 44 per cent. preference 
shares. This issue, however, could only be made by getting 
rid of the £30000 in 7 per cent. preference shares, which 
were worth in the market at the time almost 200 per cent. The 
directors induced the holders of these shares to accept £60,000 of 
the new preference shares for them, and to give up certain rights 
which they formerly possessed. Thie looked rather like a watering” 
of the capital, because for their £150,000 of preference capital 
only £120,000 had been received ; but it was only an apparent 
‘“ watering,” for this reason —that in 1897 and 1898 they received 
on an issue of £50,000 of ordinary shares a premium of £35,000, out 
of which, under counsel's advice, they had been able to pay to the 
holders of the old 7 per cent. preference shares £30,000, which was 
then reinvested in the new preference shares. The capital was. 
therefore, in no sense watered.” On the contrary, they had £5,000 
beyond the £300,000 of ordinary and preference shares. Between 1896 
and the N time their capital in ordinary and preference 
shares and in debenture stock had been increased from £180,000 to 
£350,000, and the resulte had been better than had been antici- 
pated. In 1896 the item of land, plant, buildings, and stock 
stood at £196,000, whereas it now stood at £381,000. Therefore, 
against the £171,000 of additional capital there was £185,000 of 
capital value not forming part of their income or divisible profits. 
If they wiehed an additional iesue of capital, they could do so 
without having to make any bargain with the preference share- 
holders. 

Mr. Drysdale seconded the motion, 
unanimously. 


WIRELESS TELEGRAPH AND SIGNAL. 


The adjourned third ordinary general meeting of thé Wirelees 
Telegraph and Signal Company, Limited, was held at the Cannon- 
street Hotel on Friday last, Major S. Flood Page presiding. 

The Chairman, in moving the adoption of the report. said the 
past year had been another year of experiment and development. 
He wished to refer to the paragraph in the report about the Trinity 
Board. It stated: Since the last meeting communication has 
been established for the Trinity Board between the East Goodwin 
lightehip and the South Foreland lighthouse, a distance of 12 
miles, and between the South Foreland and Wimereux in France, 
a distance of 32 miles. Her Majesty's ships Alexandra, 
‘Europa,’ and ‘Juno,’ were fitted with apparatus, and under 
the personal charge of Mr. Marconi the system was made great 
use of during the subsequent naval manœuvres, signals being 
transmitted a distance of 70 miles. The resultes were most sabis- 
factory, and it ia expected that the Company’s syatem of wireless 
telegraphy will henceforth take its place as part of the equipment 
of her Majesty’s ships.” At the request of one of the Elder 
Brethren of nity House they allowed the apparatus to 
remain on the lightehip a good deal beyond the time 
originally intended, but he regretted to have to refer to the 
factb—though the circumstances of the rescue was ab the time well 
corroborated—that the Trinity Board traversed the statement 
made in the article on Science in 1899” in the Times, that 
owing to the use of this Company's system of wireless telegraphy 
on the East Good wins lightship a French vessel had been saved, 
and losses amounting to £52,000 avoided. There was no doubt 
the rescue was owing to the Marconi system. Having alladed to 
the steps being taken in Germany in regard to the adoption of the 
system in lightships, lighthouses, and on the largest of tho North- 
German Lloyd steamers, the Chairman referred to the success of 
the system at the naval manœuvres over distances of 70 miles in 
the dark between war vessels steaming 20 knots an hour. He 
regretted to say that they had been unable to come to an arrange- 
ment with the Crown as to what was to be paid for the use of the 
patent on her Majesty’s warships. and under the Patents Act of 
1883 they would have to settle with the Treasury. He did not 
believe that the Treasury could er would do a crying aob of 
injustice to the Company. Continuing, the Chairman eaid that he 
told the Comptroller of the Navy that if they could prove that 
large commercial shipping companies were willing to pay a 
certain specified price for the Marconi apparatus to be fitted on 
their ships, it would be impossible for the Government to 
maintain that the system was not worth as much on every- 
one of her Majesty's line of battleships as ib was on 
the vessela of these companies and on much smaller ships. 
If, however, they did not obtain what they thought a fair price, 
they would take what steps were necessary to obtain a better 
3 He could not believe that anything like confiscation could 

meant. As to the statements that the Company had sold the 
American patents, it was quite true that an agreement was 
entered into for the sale of those patents, and it seemed very 
much as if it was coming to pass, but negotiations were broken 
off. With respect to the relations with the American navy, he 
had seen it stated that this navy were going to introduce another 
system, and were adverse to the Marconi system. He did not 
believe that there was any foundation for that, and would read a 
letter from the United States Navy Department which was received 
shortly after Mr. Marconi returned from the United States. The 
letter read as follows: ‘‘ Navy Department, Washington, Nov. 11, 
1899. Sir,—The department desires to express its acknowledge- 
ment and thanks for the demonstration of the Marconi system of 


which was carried 


wireless telegraphy recently given by you before a Naval Board. 
The 5 further desires to congratulate you on the success 
attained, and on bbe probable further perfection of the system. 
The certainty of transmitting a signal under conditions imprac- 
ticable with any other known method renders the Marconi system 
of great value. The department begs to express the hope that 
ou will further perfect the system, and will be glad to learn 
65 the future of any progress made in this direction.—Respect- 
fully. Caries H. ALLEN, Secretary.” There was a very simple 
reason for Mr. Marconi nob continuing the negotiations with 
the American Navy Department—namely, they asked certain 
questions, and the patents were not complete, and in America 
there was no provisional patent. The patents being completed, 
however, he had no doubt that they would be glad to accept the 
invitation conveyed in that lebter by the Navy Department at 
Washington and give them information, so that they might go on. 
He then gave considerable information as to the war in South 
Africa, and lamented that they were nob asked to send out 
apparatus sooner. 

ae Mooney seconded the adoption of the report, which was 
carried. 

An extraordinary general meeting was afterwards held, when 
resolutions were carried to the effect: (1) Thav the name of the 
Company be changed to that of Marconi’s Wireless Telegraph 
Company, Limited; and (2) that the following article shall 
substituted for Article No. 68 of the articles of association of the 
Company—viz : The remuneration of the directors shall be the 
sum of £1,000 per annum, and, in addition thereto, in any year in 
which the dividend or dividends declared and paid on the ordinary 
shares of the Company shall be in excees of the rate of £7 per cent. 
per annum, the remuneration of the directors shall for every such 
year be inoreased at the rate of £500 for every additional £1 per 
cent. paid in dividend on the ordinary shares in excess of £7 per 
cent. per annum; but so that in no case shall the entire remunera- 
tion of the directors for any one year exceed £3,000, and the 
remuneration shall be divided between the directors in such 
proportions as they may from time to time determine.” 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The thirty-sixth ordinary meeting of this Company was held on 
Tuesday lasd at 38, Old Broad-street, E.C., Sir R. G. W. Herbert, 
G. C. B., presiding. 

In moving the adoption of the report and accounte, the Chairman 
said that these showed an improvement upon the two preceding 
years, The Company had praotically returned to the condition in 
which it was in 1896, when the net profite were £92,854, while for 
the year under review they were £92,348. The total figures in the 
balance-sheet were larger than in any previous year, owing to the 
extended operations of the Company. While larger sums had 
been received, the expenses for the purchase of materials, wages, 
ships, and laying of cables had been much greater. The cost of 
materials bad largely increased daring the last few years, and the 
chairman did nob see any likelihood of any reduction. Looking ab 
this increased cost of materials, and the possibility, owing to the 
uncertainty of the business, of being without large orders in any 
one year, the directors thought it necessary to carry forward the 
large sum of £53 803. He stated, in reply to questions, that about 
40 men from the works and staff had joined the forces in South 
Africa, and they would be liberally dealt with and their places 
a open for them. 

he report and accounts were adopted, and a dividend ab the 
rate of 10 per cent. declared, making, with the amount already 
paid, a total dividend for the year of 15 per cent, 


ALLIANCE ELECTRICAL. 


The directors report thab the accounts, after making due pro- 
vision for depreciation, etc., show a net profit of £9,648 available 
for dividends. Warrants for the interest on the preference shares 
have been posted, and the directors propose, after applying the 
sum of £666 towards the expenses of the Company’s formation and 
£100 to the profit sharing scheme, to declare a dividend of 10 per 
cent. on the ordinary shares, carrying forward the sum of £864. 


NORTHAMPTON ELECTRIC LIGHT. 


The annual general esting of the Northampton Electric Light 
and Power Company, Limited, was held in the committee-room of 
the Northampton Town Hall on Thureday last week. Mr. Francis 
H. Thornton, J.P., of Daventry, presided. The report and 
balance-sheet (a summary of which has already appeared in our 
colamns) was adopted. ä 

The Chairman said he regarded ib as no emall achievement that, 
in spite of a reduction of about 20 per cent. in the price of current 
and an increase of about 15 per cent. in the price of coal, the 
company had achieved the same results as they did the year 
before, and were able to keep up the dividend to the same level as 
in 1898. The increase (6.702) in the number of lamps was partly 
due bo the reduction in the price of the current and partly to the 
reduced cost of installation, which amounted to over 50 per cent. 
The free wiring system had been found a great convenience by a 
great many customers. Ib was from the private houses that they 

ad the best returns, 

Mr. Seckham, one of the directors, not seeking re-election, Mr. 
Cleaver was re-elected a director. The Board of Trade auditor, 
Mr. W. D. W. Lyons, was also re-elected. The dividend was 
formally agreed to as follows: 6 per cent, and 5 per cent, on the 
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6 per cent. preference shares and 5 per cent. preference shares 
respectively, and 2 per cenb. on the ordinary shares. A resolution 
was also carried that the Board of directors receive £100 for their 
services. 


the erection of a second generating station the following figures 
will prove : 


Year. Houses. 8˙0· P. Unite Gross Neb 


lamps. sold. revenue, revenue, 
1307 .. . 314 . 21,756 ... 200 562 pies Bee errs 
89 77 397 .. 27.777 268,243. „269 .. 3, 
OXFORD ELECTRIC. 18998 513 . 36,967 ... 350,254 ... 9,480 ... 5,089 


The report of the directors to be submitted to the shareholders 
at the ninth ordinary general meeting, to be held at the Randolph 
Hotel to-day, states that the revenue account shows a profit, 
including £85. 3s. 5d. brought forward from last year, of £5,553. 
Is. 2d. After providing £1,741. 11s. 2d. for debenture and other 
interest, writing off £184. 19a. 11d. on account of bire-purchase 
installations, and £53. 0s. ld. from office furniture account, the 
available balance is £3,573. 103., which your directors propose to 
appropriate as follows: £2,500 in payment of a dividend at the 
rate of 5 per cent. per annum on the share capital, and £1,000 
to be added to the reserve and renewal of plant account (which 
will then amount to £1,750), leaving £73. 108. to be carried 
forward to next year’s accounts. Since the last report 3,638 
8. o. p. mabe (or their equivalent) have been connected to the 
mains. This increase compares favourably with the average pro- 
gress in previous years. The hire-purchase system of installing 


1899 ..... 671 .. 44,824 .. 444499 .. 12,070 .. 7,097 


The directors have consequently been seeking for a fresh site for a 
second generating station, and they bave found one in an excep- 
tionally good position, on which they propose bcilding as soon as 
the agreements, etc., are completed and the necessary plans and 
estimates have been pre . The erection of this new station 
and its equipment with the generating plant, together with the 
connection of the station with the existing mains, will, of course, 
involve considerable capital expenditure, bub the directors have 
every confidence that the outlay will prove as remunerative as 
that already incurred. In accordance with the articles of associa- 
tion, Mr. Carleton F. Tufnell retires from the Board of directors 
by rotation, bub offers himself for re-election, The auditors also 
offer themselves for re-election. 


REVENUE ACCOUNT. 


the light continues to give satisfactory results. To meet the Dr. Generation of Electricity. £ sd, 
increased demands for current a sub station has been established Coal or other fuel £1,641 2 1 
ab New College, and an additional traneformer installed in Ship- | Oil, etc., and engine-room stores 103 2 3 
street. The distributing mains of the company have been extended | Proportion of salaries ........ . 329 12 0 
in the South Parke, Bradmore, Norbam, Woodstock, Chalfont, and | Wages and gratuities ..............0000 a 606 17 2 
Frenchay roads. The whole plant bas been maintained in efficient — 2,680 13 6 
order. r. J. W. Barclay and Mr. J. Irving Courtenay retire Repairs and Maintenance. 
from the Board by rotation, and are eligible for re-election. The | Amount expended . . . wi. 444 5 9 
auditor, Mr. W. S. Carver, offers himself for re-election. Balance seb aside . . 155 14 3 
— — 600 0 0 
N 151 Rente, Rates, and 9 
ente pay able TCC 8 4 
HOVE ELECTRIC LIGHTING. Rates and taxes . 54 9 
Directors: Colonel A. J. Filgate, R. E. (chairman); Colonel H. 301 18 0 


Wood, C. B., (vice chairman); Harold A. Hoare, Esq. ; Carleton Management Expenses. 
450 


F. Tufnell, Esq. Engineers: Messrs. Crompton and Co., Limited, | Directors’ remuneration .............0... 0 0 
London and Chelmsford. Secretary: Francis R. Reeves, Esq., | Salaries . e . é 492 2 0 
M. I. E. E. Stationery and printing. e 67 6 5 
Eighth report of the directors (with abstract of accounts) to be | General establishment charges 220 6 0 
presented at the annual general meeting of the shareholders at | Auditor of Company... ives 10 10 0 
the City Terminus Hotel, Cannon- street, E. C., on Wednesday, — — 1.210 4 5 
March 7, 1900, at 1 p. m.: Special charges insurances . . sive 150 6 2 
The electricity sold to consumers during the year amounted to — ͤ — 
444, 499 units, compared with 350.354 unite in 1898, while the Total expenditure . . . 4978 2 1 
gross revenue amounted to £12,070. 53. 8d., as against £9,480. | Balance carried to net revenue EOR - 7.097 3 7 
7a. ld. in the previous year, an increase of £2,589. 18s. 7d. The — — 
gross expenditure reached £4,973. 28. Id., against £4,390. 8s. 11d. ; £12,070 5 8 
in 1898, an Pa ua of sate 110 26 85 a 1 paing a profib Cr £ sd 
of £7,097. 3s. 7d., compared with £5,089. 18s. 2d. in the previous f ; y 
year, or an increase of £2,007. 5s. 5d. Tho directors have again i atin PEO PE Nae Coney ern soitin aoe sat 3 A 
much pleasure in congratulating the shareholders on the successful Wige tenna PEMA RPERDEP RUINS 
o E a their ue ertaking, ae ie 5 G a great search 11.333 17 8 
the reduction made in price in favour of the consumers in 1898. : 
A further reduction in the prices charged has been made under - sah e BOG Other: Apparatus oeisio 925 5 8 
certain conditions from Jan. 1 in this year, which it is Sopar r y E erence 50 0 0 
still further add to the profits of the Company, and the directors Be n Ee 


propose to again make further reductions as the Board see their 


way to meeting the increasing demand, The lamps and motors GENERAL BALANCE SHEET ELS! Oe 
connected to the Company’s system on Dec. 31 last were iabiliti i £ d 
equivalent to 44.824 8-c.p. lampe, and the number of | Dr. Liabilities. 51.174 0 0 
house connected 671, as compared with 36,967 lamps and 513 | Capital account—amount received. ..... ...... .... 730 0 0 
houses at the end of 1898. To the net revenue of £7,097. | 4% Per cond. debentures.. . ...... .... .... 4 . . . . . 17.700 0 0 
38. 7d. there has to be added the sum of £376. Os. 7d. brought | Per cenb. debenture Sto'o“6ch4 . . . i 590 7 e 
forward from the previous year, making a total of £7,473. 43. 2d. Sundry creditors. C . 
After deducting debenture interest paid and accrued, the interim Consumers’ deposits... . . . . . . . . . . . . . . . — pe i 
dividend at the rate of 6 per cenb. per annum paid in October last, Creditors for interest —9ͥ—V—l ñ.«õõẽã ”½ q —L[(. — 18 14 7 
and providing for income tax, there remains a net balance of Unclaimed dividendd nn e . i 
£5,030. 148. 3d. to the credit of net revenue account. The direc- Reserve fund........... —— — ꝛů ͤ —P'—̃ . — . — A 5 
tors propose to write the sum of £262, 5s. off preliminary expenses | Depreciation and maintenance account reserve fun ; 030 14 3 
account, to place £2,000 to the credit of 11 5 to declare | Ned revenue account, balance at credib............ . . i 

a dividend, able on April 14 next, at the rate of 9 per cent. per 

annum for the Wall year on the share capital, making, witb the £99,953 5 9 


interim dividend, 74 per cent. for the year, and to carry the balance, 
£614. 17e. 10d., forwsrd. With the addition now proposed to 
be made, the sum at credit of reserve fand will amount to 


Cr. Assets. £ 
Capital account—amount expended for works ...... 93,660 14 9 
Stores on hand—coal, £23. 5s. 6d. ; oils, waste, and 


£12,287. 17e., and, with the sum of £155. 148. 3d. added to deprecia. general stores, £32. 78. d. . 55 12 9 
tion and maintenance reserve account, the balance under this head | Sundry debtor s 5,065 16 3 
is increased to £1,261. 78. 4d. During the past year the directors | Cash at bankers and in hand ..... e 1171 2 0 
have issued 2,000 additional shares ab the price of £7. 10s. each, — . — 
the premium on the iesues being added to the reserve fund. The £99,953 5 9 


expenditure on capital account during the year amounted to 
£16,210, 2s. 7d. The generating station has been enlarged to the 
fullest extent which the Corporation of Hove will allow on the 
resent site. Two additional steam dynamos of 350 h.p. and 
h. p. respectively, and another Babcock and Wilcox boiler, 
have been placed in the generating station. A sum of £4,686 has 
been expended on new mains and in strengthening the existin 
feeders and mains and £1,255 on additional meters and deman 
indicators. The total expenditure to the close of the year 
amounted to £93,660. l4s. 9d. The directors have ordered 
another 250-h.p. steam dynamo for delivery in the early autumn. 
This will completely fill up the space for machinery at the present 
station, and, it is hoped, will meet the requirements for next 
winter. It is clear that the Company must add largely to its 
generating power before the directors can reduce the charges to a 
point which it is anticipated will yield the very best results, and 
that the steady growth of the Company’s business fully justifies 


CHELSEA ELECTRICITY SUPPLY. 


Directors: J. Irving Courtenay (chairman); Nugent Daniell ; 
G. N. Marten; Major-General Webber, C. B. (retired R. E.). Chief 
engineer: Percy Still. Secretary: S. J. Cluer. 

Report of the directors (with abstract of accounts) to be 
submitted to the shareholders ab the ordinary general meeting 
of the Company to be held ab the Town Hall, Chelsea, S.W., on 
March 7 at 12 noon : 

In October, 1899, an issue of £50,000 debenture stock was made 
at the price of 107 per cent. This issue was fully paid up in 
January, aud a Stock Exchange quotation has been granted. The 
balance of premium received in 1899, after deducting expenses of 
issue and certain special law and incidental expenses, has been 
carried, as on previous occasions, to the reserve fund. In con- 
sequence of the exceptionally high price of coal, the directors 
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think it prudent to place a special amount of £1,096. 8s. 5d. to 
reserve, as ion for the largely increased outlay under this 
head of expenditure, for the current year. The total of the reserve 
fund now stands ab £48,604. 13a. 8d. The sum of £3,000 has 
been added to the renewals and depreciation fund, oub of 
the net revenue. After deducting this amount and the above- 
mentioned amount of £1,096. 86. 5d., and after payment of 
interest on debenture stock (£4.668. 158.), there remaine a balance 
of £12,000. The directors recommend that this balance shall be 
applied as under: interim dividend of 6 per cent. per annum on 
eference shares for half-year to June 30, 1899, £900; interim 
ividend of 5 per cent. per annum on ordinary shares for half-year 
to June 30, 1899, £4,250 ; dividend of 6 per cent. per annum on 
erence shares for half-year to Deo. 31, 1899, £900 ; dividend of 
per cent. per annum.on the ordi shares for the half-year to 
Dec. 31, 1899, making a total dividend of 6 per cent. for the year, 
£5,950. The number of lamps connected on Deo. 31, 1899, was 
128,867, an addition of 16,280 during the year. The directors have 
adopted what is known as the maximum demand system of charge 
for customers.on the 200- volt supply. They believe that this 
change is appreciated, and that it will benefit the Company. The 
hire- bl aera system for wiring and fittings has also n intro- 
duced. The retiring directors, Mr. J. Irving Courtenay and 
Major-General C. E. Webber, C.B., are eligible for re-election. 
Mr. Emile Garcke, owing to the pressure of other engagements, 
has retired from the Board. The auditors, Messrs, Cooper Bros. 
and Co., offer themselves for re-election. 


REVENUE ACOOUNT, 
Dr. Generation of Electricity. £ s. d. 
Coal or other fuel... . oss . £4,151 13 
Oil, water, and engine-room stores... 
Wages and engineers’ salaries ....... — 1,709 3 
Repairs, maintenance, and renewals 
of buildings, £281. 168. 4d. ; engines 
and beilers, £843. 7s. ; dynamos, 
288. 8s. Id.; instruments, etc., 
r. 
Sundry costs not included in above 


ou 
8 
— 
E 
2280 


1.296 5 1 
585 5 1 


— — 8,336 6 0 
Distribution of Eleotricity. 
Wages ab out- stations, meter read - 
SOOO, vey » N E E 5 860 2 7 
Stores used at oub-stations .......-.. 137 11 1 
Repairs, maintenance, and renewals 
of mains, £272, 0s. 8d. ; accumu- 
lators and apparatus at distribut- 
ing station, and motor- transformers, 
9. Os. 3d.; meters on con- 
sumers’ premises, £109. 5s. 9d. . 770 6 8 
— — 1.768 0 4 
Rent, Rates, and Taxes, 
Rents payablss 4 . ERTA 610 6 0 
Bates and taxes . wees 1,325 18 7 
— 1,936 3 7 
Management Expenses. 
Directors’ remuneration ... . 1,000 0 0 
Salaries of staff . ꝗ . 1.017 6 6 
or commission of collector ... 120 0 0 
Stationery and printing........ ......... 140 5 0 
General establishment charges 259 16 8 
Auditors of Companggg . 52 10 0 
— — 258918 2 
Law and parliamentary expenees ................ ERE 516 8 
Special Charges. 
In.. diese Bee dense sacdes 238 10 8 
Wayleaves .u.........csccccevseees ee 7 0 0 
— — 245 10 8 
Balance carried to neb revenue account. =.. wee 20, 121 11 9 
£35,003 7 2 
Cr. £ s.d. 
Sale of current (less allowances made)... . 33, 463 19 9 
Rental of meters FFF 1440 5 2 
Transfer ess 4144 4805 26 10 0 
Discounts and sundry small acoounts..... .......... i 72 12 3 
£35,003 7 2 
Dr. GENERAL BALANCE-SHEET, £ ad, 
Capital acoount—amount received eas 338,430 0 0 
Sundry creditors for plant and buildings 12,094 10 6 
Sundry creditors on open accounts TER 2,658 1 8 
Bills payable ............. 5 e 1.525 16 0 
Debenture stockholders for interest acerued 2,338 2 6 
Reserve fund, including provision for extra cosb of 
coal in 1900 . eee e 48.604 13 8 
Balance at credit of net revenue account, £12,000 ; 
less interim dividend paid, f5, 150 . 6850 0 0 
? £412,501 4 4 
F. 
Capital accounb—amount expended, £389,835. 18.; £ s. d. 
less renewals and depreciation, £10,270 ..........- 379,565 1 0 
Stores on hand—coal, £264. Os. 9d.; general stores, 
£6,062. 19s. 5d. ........ FCC 5 6.327 0 2 
Sundry debtors for current supplied, eto 15.309 19 0 
Cash at bankers and in hand. RCCC - 11,299 4 2 
£412,501 4 4 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


An extraordinary: general meeting of this Company was held on 
Tuesday ab the Westminster Palace Hotel, S.W., for the purpose 
of considering a resolution authorising the directors to create and 
iseue debenture stock. ; 

Mr. James Staats Forbes, who presided, stated that when the 
Company was formed they were protected by patents, The whole 
of these, however, had disappeared by the end of 1898, and they 
emerged into the open markets. The character of their business 
also had greatly changed. From being mere makers of lamps they 
had become makers of everything connected with the installation 
of the electric light. He had now to direct their attention to the 
fact of a large proportion of their money being locked up. In the 
balance-sheet of June 30 they would observe there were two things 
which had operated upon their business. Installers, hundreds of 
them, were people who very often were short of capital. Some of 
them were very well-to-do ; but they were governed by what they 
called the custom of the trade. That custom was that the unfortu- 
nate creditor, who had to supply their wants, had to wait a long 
time for his money. Traditionally the period was three months 
credit, and when that period had expired, even then great difficulty 
was experienced in obtaining payment. Were pressure brought 
to bear, the chance was that they might lose a customer, 
That was the character of the business, and tbe question 
before them was how to meet the difficulty. After much 
consideration, the directors had come to the conclusion 
that the proper way was to raise money by pening debentures, 
They had considered how much money they were likely to want 
in some reascnable time, and they had made up their minds it 
would be wise to take powers for £300,000, but with the provision 
that only £100,000 would be wanted in the coming year to pub 
them on their legs, to pay their debts, and make them independent 
of tbeir bankers’ advance. They would not isaue the remainder, 
say the third £100,000, for two or three years. Those were the 
principles on which they came to the shareholders to ask their 
concurrence in the proposal. They had a large number of proxies 
in response to the circular which had been issued. He then moved 
that the direcbors be authorised to create and issue debenture 
stock providing for the payment of principal sums not exceeding 
£300,000, and carrying interest at the rate of nob exceeding 5 per 
cent, per annum, such debenture stock to be secured in such 
manner (subject to the existing debenture stock already issued b 
the Company to the amount of £350,000) and to be issued to su 
persons and on euch terms as the directors shall think fit. 

The motion was seconded by the Ear! of Lichfield and agreed to. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Brighton.—The Corporation require tenders for switchboard. 
Tenders by March 9 

South Shields.—The Corporation invite tenders for cables. 
Tenders by March 11. 

St. Annes.—Tenders are to be in by March 5 for the building 
of the new electricity works. 

Barrow-in-Furness. — The Corporation invite tenders for 
boilers, condensers, etc. Tenders by 19th inst, | 

Wasmes (Belgium).—The Municipality are open to receiv 
3 for the electric lighting of the district. Tenders by 

ay 31. 

Islington.—The Vestry invite tenders for the supply of 
electrical stores for one year from March 25, 1900. Details in our 
advertisement columns. 

Leeds.—The Tramways Committee invite tenders for one, two, 
or three steam dynamos. Tenders by March 21. Details in our 
advertisement columns. - 

Swansca.—The Corporation invite tenders for the supply and 
laying of insulated electric mains, conduite, junction boxes, etc. 
Tenders by 12th inst. Details in our advertisement columns. 

Edinburgh. — The Corporation invite tenders for the extension 
of the electric lighting at Shrubhill tramway power station, 
Edinburgh. Tenders by March 5. Details in our advertisement 
columns. 

Newcastle-upon-Tyne.—The New ee Committee invite 
tenders for (A) one 50-ton electric crane; (B) one 25-ton hand- 
crane ; (C) one 6-ton electric crane ; and (D) one 2. ton hand-crane. 
Tenders by noon on March 6. 

Paris.—The Under Secretary of State for Post and Telegraphs 
invites tenders for about 230,000 yards of electric cable (india- 
rubber insulated). Tenders are to be addreased to that depart- 
ment, Rue de Grenelle, No. 103, by March 8. l 

Leeds.—The Corporation invite tenders for wiring for the 
electric lighting of the crypt of the town hall. Specification and 
form of tender may be obtained on application at the Electric 
Lighting Department, 1, Whitehall-road. 8. Tenders, marked 
Crypt, Electric Lighting,” to be at the Town Clerk's Office by 
March 8. 

Farnworth.—The Urban District Council invite tenders for the 
supply, delivery, and erection of the following: Lancashire 
boilers, economisers, condensing plant, feed pumps, steam and 
exhaust pipes, etc., three 100-kw. steam dynamos, lighting 
switchboard, traction switchboard, accumulators, underground 
cables, travelling crane, and recooler tower, Tenders by 
March 7. Details in our advertisement columns. 
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—The Tramway Committee invite tenders for the 


construction of a double line of tramways in Central Drive from 
Revol to Waterloo-road. The contract will include the laying of 


rails, pointe, etc., excavating. concreting, paving, flagging, ete. 
The rporation will provide all the materials. Tenders by 
insb, 


Durban (Natal).—The Corporation are prepared to receive 


tenders for the rg ane delivery ab Durban of 1,900 tone steel 
girder rails, 64 tons fishplates, the necessary quantity of fishbolts, 
nuts, tie- bars, and electric bonds, 407 loads Australian hard wood 
stringers, the necessary quantity of dog - spikes, etc. Tenders by 
March 8. Specification, etc., may be obtained from Messers. 
Webster, Steel, and Co., 5, East India-avenue, Leadenhall-street, 
London, E.C., agents to the Durban Corporation. 


Lanoaster.—The Committee of Visitors of the County Asylum, 
Rainhill, invite tenders for the supply and erection of three 
Lancashire boilers and superheaters and one Green’s economiser ; 
three 175-b.b.p. steam dynamos, with booster, switchboard, feed 

umpe, piping, tanks, cranes, and other accessories ; secondary 
attery (I, ampere-hours capacity) and accessories ; feeder 
mains (solid system); and wiring of buildings. Tenders by 
March 22. Details in our advertisement columns. 


Dartferd.—The Urban District Council invite tenders for the 
supply and erection of the following plant: Lancashire boilers, 
with fittings, economiser, feed pumps, etc., pipework. etc., in 
engine and boiler house, surface-condensing plant, two steam 
dynamos (vertical enclosed high-s engines) and motor 
boosters, storage batteries, main sw tohboard and connections, 
six-ton overhead engine-room travelling crane, underground 
mains, conduite, and roadwork for private and public lighting, 
arc lamps (enclosed type) and poste, station lighting. Tenders by 
27th inst. Details in our advertisement columns. 


RESULTS OF TENDERS: 


Merecambe.—The tender of Messrs. Hughes and Stirling. 
Bootle, for a refuse destractor has been accepted. 

Tynemouth.—The tender of Messrs. Chamberlain and Hookham, 
Limited, at £470, has been accepted for the supply of electric 
meters. 

St. Panoras.—The tender of Messrs. J. Fraser and Son, at 
£6,309. 183s., for condensing plant at the electric light station, has 
been accepted. 

Hull. —The City Council have accepted the tender of the 
Horsfall Destructor Company, ab £9 000, for construction of a 
12-cell refuse destructor for the western district. 

Glasgow.—The Tramways Committee have accepted contracts 
for equipping 200 electric cars, the total amount involved bein 
between £60 000 and £65,000. The Westinghouse Company and 
Messrs. Dick, Kerr, and Co. each eecured a contract to provide 100 
motors and controllere. 

Bedford —The Council have decided to order a condenser for 
the electric light works, at £910, from the Wheeler Condenser and 
Boge Ag Company ; they have also accepted the tender of 
J. Corby and Sone, at £3,076, for alterations and new buildings at 
the electric light works. 

Barnes —The Urban District Council have accepted the follow- 
ing tenders : Callender’s Cable Companv, mains, £9,648 ; Siemens 
Bros. and Co, steam dynamos. etc., £6,880 ; Babcock and Wilcox, 
Limited, boilers, £1,803; Electrical Power Storage Company, 
Limited, accumulators, £882. 

Bermondsey.—The tender of Messrs. Hughes and Stirling, 
amounting to £10,342, has been accepted for the construction of a 
dust destructor. The specification included the supply of six 
destructor cells of sufficient capacity to burn 50 tons of ashbin 
refuse in a working day of 22 hours. Seven tenders were sent in. 


Hull. The Tramways Sub-Committee have received the following 
tenders for the complete order of 10 cars and 25 equipments : 
British Thomson Houston Company, Limited, £14,568. 158. 
(accepted); Messrs. Macartney, McElroy and Co., Limited, 
£14,575 ; and British Westinghouse Electrical Company, £14,813. 


Hun. The Corporation have received the following tenders for 
supply and erection of the following anparatus for their electric 
lighting works - viz.: (Contract 23) 30 cast-iron street section 
pillars, each containing eight switch fuses, etc. : 


R. W. Blackwell, London . . £691 17 6 
Edwards's Electrical Company, Limited, London 597 13 6 
Laing. Wharton, and Down, Limited, London 855 0 0 
J. Fowler and Co., Limited, Lee dee . 862 10 0 
Macartney, MeElroy and Co., London 898 0 0 
Electric Construction Corporation, Limited, Wolver- 

bamp ton eee GRETAS 8 900 0 0 
Britieh Insulated Wire Company, Limited, Prescot.. 966 0 0 
Callender’s Cable and Construction Company, 

Limited, London. 1, 0 0 
W. T. Glover and Co., Limited, Salford ............... 1,410 0 0 
General Electric Company, Limited, London ......... 1,950 0 0 
Siemens Bros and Co., Limited, Woolwich ............ 3,180 0 0 


* Recommended for acceptance. 

Stockport. — The Corporation have received the following 
tenders for wiring and electrical fittings at the infirmary : Heap 
and Worthington, Manchester (accepted). Aleo tendered: J. 
Lomax, Kendal, and Co., Manchester; Laidlaw, Scholes, and Co., 
Manchester; Alliance Electrical Company, Limited, Manchester ; 
Scholes and Co., Manchester; E. . Eckersley and Co., Man- 
chester ; Keighley Electrical Engineering Company, Doncaster ; 
Pulford Bros., Limited, Liverpool ; J. Bakewell and Co., London ; 
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Donnison, Berlyn, Sillem, and Co., Liverpool; W. A. Shaw and 
Co., Stockport. 

Neweastie.—The following tenders have been accepted : Mr. 
S. F. Davidson, foundations of the car sheds at Byker, at scheduled 
prices, approximate cost, £2 500; Mr. Edmund Nattall, Man- 
cheater, for laying the new tramways, contract price, £105,257. 
128, 10d.; British Westinghouse Company, Limited, one 2 000. h. p. 
generator. with engines made by the Walleond Slipway and Engi- 
neering Company, Limited, contract price £16,230, and two 
1,000-h.p. generators, with engines by Victor Coates and Co., 
Limited, of Belfast, contract price £16,450. 


Hastings —The Corporation have received the following tenders 
for transformers and sub-station gear: 


Supply, delivery, and maintenance of 12 20-kw. transformers. 


Electric Construction Company (accepted) ) 0 0 
Siemens Bros. and Coo )ꝓd7)d t . 612 0 0 
British Transformer Manufacturing Com pan 678 0 0 
Burnand and Co 680 0 0 
Fowler and Cb t 684 0 0 
Gilbert Arc Lamp Company .. dd ᷣ . . 696 0 0 
British Thomson- Houston Compamgmggg om 780 0 0 
Brush Electrical Engineering Company, Limited .. 890 0 0 
Ferranti, Limit ◻◻li◻ . I éã E . 921 0 0 


Supply and erection of high - tension and low- tension alternate- 
current switohgear for eight sub- stations. 


Cowans, Limited (aooepted ... . . . . 1,548 16 0 
Siemens Bros. and Coꝛꝛ . . 2 . 1.759 0 0 
Brush Electrical Engineering Company, Limited .. 1,906 0 0 
Fowler and Co. (bus bars and fuses only) ............. . 343 0 0 


t ——— 


BUSINESS NOTES. 


TRACTION. 


Glasgow District Tramways Bill.—This Bill will come before 
the examiner on the 18th inet. 

Bristel.—The work of wood paving the sides of the tramway in 
Ashley- lane has been commenced. 

Dartmouth.—The Light Railway Commissioners will hold an 
enquiry at Totnes on the 15th inst. 

Jehustone.—The Town Council have refused to consent to the 
Glasgow and district tramways scheme. 

Dunstable.—The Town Council appear to be greatly in favour 
of tbe suggested light railway to St. Albans. 

Clontarf.—The Dublin United Tramways Company have lodged 
a petition against the Clontarf Urban District Council Bill. 

Falkirk. —A committee of the Town Council and the promoter 
are discussing the proposed Falkirk and district tramways. 

Southampton.—The Harbour Board have withdrawn bheir 
opposition to the tramway extension proposed by the Corporation. 

British Electrio Traction Co,—Letters of allotment in respect 


of the issue of £150,000 5 per cent. perpetual debenture stock have 


been posted. 

Ashten.—The rival tramway schemes were discussed ab a 
meeting of ratepayers recently, and finally the discussion was 
adjourned until the 19th inst, 

Great Grimsby Street Tramways Bill.—The Corporation of 
Grimsby have lodged a petition against this Bull, consideration of 
which originates in the Houee of Lords. 

Rishton.—The District Council are discussing with a committee 
of the Blackburn Corporation the advisability of continuing the 
tramlines from Furthergate to Rishton canal bridge. 

Cork.— At a recent general meeting of the Cork and Muskerry 
Light Railway Company it was mentioned that a great deal of 
direct and indirect traffic was lost to them on account of the 
electric tramways. 


Devonport.—Ib is proposed to use double-decked cars on the 
Devonport and district tramways, now in course of construction. 
The car sheds will be situated at Milehouse, and when the service 
is opened about 30 cars will be in use. 

Lincoln.—The Great Northern . Company have given 

notice at the Private Bill Office of the House of Lords of their 
intention of opposing the Lincoln Corporation Tramways Bill when 
considered by an Upper House Select Committee. 
Liverpool Overhead Railway Co. —The total to be expended 
on the Bill to be promoted by this Company is estimated ab 
£113,583, of which £92,971 will. be spent on extensions and 
£20,612 upon a widening av the Pierhead Station. 

Burniey.— At a recent meeting of the Rural District Council a 
resolution was passed approving of the Bill to authorise the 
Corporation of Burnley and the local authorities to reconetruct 
and electrically equip tramways between Padiham and Burnley, 
and Burnley and Nelson. 

Moss Side.—At the meeting of the U:ban District Council on 
Monday, it was proposed that the echeme of tramways should 
include a line along Moss-lane East and Moss-lane West. An 
amendment was carried that the matter should be referred back to 
the Highways Committee for further consideration. 

stock Exchange. The Stock Exchange Committee have 
appointed March 7 as a special settling day for the Barcelona 
Tramway Company's 7,000 5 per cent. cumulative preference 
shares of £10 each, fully paid, Nos. 3,001 to 10,000 ; and a farther 
issue of £48,100 4} per cent. redeemable debenture stock, 
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‘Wigton.—The Rural District Council appear to have no objection 
to the proposal of Messrs, Dickinson and Co., of Birmingbam, 
to lay a light railway between Silloth and Marypero and on to 
Workington. 

Airdrie and Coatbridge Tramways Bill.—The Committee of 
the House of Lorde on the 27th ult. agreed to dispense with 
with standing orders in the case of the Airdrie and Coatbridge 
Tramways Bill, on condition that the provisions with regard to 
tramway construction in the burgh of tbridge are withdrawn 
from the Bill. 

Carlisle.—The Rural District Council have decided to adhere to 
the resolution of a previous meeting asking the tramway company 
if they proposed to extend their line from the foot of Etterby-street 
to Edentown, to cause a line to be laid down on one side of the 
roadway ia place of the centre. In the alternative a double line 
is to be asked for. 

London United Tramways Bill.—Both the Twickenham and 
Teddington Councils have now accepted this Bill as se Stet by 
the company for Standing Orders purposes, agreeing to Clause 24, 
the purchase clause, subject to confirmation by Parliamentary 
Committee ; but the right to petition against preamble and clauses 
was reserved in order to secure the insertion of agreed terms. 


Linthwaite.—The Huddersfield Corporation have agreed to make 
the disputed three yards of line necessary to connect with 
Linthwaite and hand it over to the Linthwaite Council. They have 
also to the principle of the claim by Linthwaite Council 
that they should be paid an extra rent for wear and tear of their 
lines caused by traffic over them from Linthwaite and Marsden. 


St. Helens, — On the 23rd ult. Sir Francis Marindin, accompanied 
by the Mayor of St. Helens (Councillor Beecham), Alderman 
Bishop, Councillor Hy. Martin, Mr. G. W. Bailey (town clerk), 
Mr. J. Cuttler (tramway company’s manager), ins new 
line of 5 Ton aoe Toll Bar to Sr 79 5 oe well as the 
routes of several of the posed new lines. nspection was 
on behalf of the Board of 1 rade. 

Grimsby.— After considerable debate the Tramways Committee’s 
report has been adopted. Some of the speakers seem to think the 
town would lose at the rate of ld. per unit if the agreement was 
carried out, and that it would mean about £1 500 per annum. The 
Town Council on Monday decided to reopen negotiations with the 
tramway company with a view to re-leasing the lines to the company 
on terms advantageous to the Corporation. 


Swansea.—At the quarterly meeting of the Town Council the 
extension of tramways was farther considered. 
are pro to be 8 over a wide area, embracing Skoetty, 
Brynmill, and Port Tennant, and at some points they will cut 
right acroes the track of the present system, which is controlled 
by the British Electric Traction Company. After some debate it 
was agreed that powers for a piece of line between Mount Pleasant 
Chapel and the bottom of High-street be added to the existing 
proposals, . 

Wundleden.— The Urban District) Council are asking the 
Croydon Rural District Council whether they would be prepared 
to favourably consider the oonstruction of t be parti tramway 
from Tooting to Wimbledon Station as a joint undertaking upon 
the basis of respective proportionate ratable valugs, or if in the 
alternative they would be prepared, in the event of the Wimbledon 
Urban District Council becoming the sole undertakers of such a 
scheme, to actively support any application by them for the 


necessary powers. 


Teddingten.—The ratepayers are being circularised with the 
view of obtaining their support to the London United Tramways 


Company’s scheme. A meeting of ratepayers has been held in 
the matter, and the South. Western Comet publishes the following 


statement: ‘‘ We are asked to state that there is no one on the 


Teddington District Council objecting to the tramways. What 
they require is that Teddington ehall be put into the same position 
as to clauses (including the purchase clause) as Brentford, Heston, 
Chiswick, and Hanwell; they want nothing more, and will take 
nothing less.” 

Stoke-on-Tront.—At a recent meeting of the Town Council a 
letter was received from the Board of Trade respecting the dispute 
between the Potteries Electric Traction Company and 
tion as to the laying of cables under footpathe without the permis- 
sion of the Corporation, to the effect that the question raised 
appeared to them to be one of a legai character, as to which the 
Board had no power to give an authoritative opinion, and that, 
therefore, they were not in a position to be of any further service. 
Io was decided to obtain counsel’s opinion with a view to definite 
action being taken. 

Acorington Corporation Tramways Co.—The ordinary general 
meeting was held last week. The Chairman of directors (Alderman 
Kenyon) atated that for the first time in the history of the Com- 
pany they had placed to reserve a sum of £2,400 in actual cash. 
If maintained ib would place the Company in a very favourably 
position at the end of their lease—even if nothiug came of the 
proposal to sell the undertaking to the British Electric Traction 
Company. Dividends of 6 A ed cent. on the preference and ordinary 
shares were approved. and Meeers, Riley and Watson were re-elected 
directors.— Prestun Herald. 

Mewoastle.— During the debate on the tramway tenders on 
Wednesday it was stated that the parliamentary estimate for 
laying 22 miles of rails was £220,000. Mr. Nottall's tender was 
£106,000. The committee would have to add £33,000 for rails, 
£5.000 for junction pointe, and contingencies would bring it up to 
£151,000, as against the estimated £220,000—a saving of about 
£70,000. Mr. Nuttall] was prepared to start the work at once. 


The extensions 


the Corpora . 


The work was to be completed in 12 months from Mareh next 
under a penalty of £100 for every week’s delay. The tender was 
accepted. The list of tenders appears in another column. 


Tipton.—At the meeting of the District Council on Monday 
the Tramways Committee recommended that all the necessary 
proceedings be taken enabling the Council to acquire the portion 
of the tramways undertakings within the district of the Council, 
and that notice in writing be given to the promoters of the South 
Staffordshire and the Birmingham and Midland Tramway Com- 
panies respectively with respect tothe purchase. It was stated 
that the undertakings within the parish could be purchased for 
£7,000, and that the necessary electric equipment and contingencies 
could be provided for a further £18,000, making £25,000, on which 
sapere there would be a handsome profit. The resolution was 
carried. 

Electric Traction.—We have received from the British: 
Thomson-Houston Company, Limited, their pamphlet No. 24, 
which deals with electric traction. The pamphlet is practically 
a review of electric traction as it stands at the present time. 
Views are given illustrating the electric tramways ab Dover, 
Dublin, Colombo, and Bristol, while inside views are shown of the 
Middlesbrough and Dover power stations. Ab the end of the 
pampblet is a very usefal list of the electric tramways and rail- 
ways in the United Kingdom equipped with the Thomson- Houston: 
apparatus. There are considerably over 30 of these, and the list 
aves one an idea of the enormous value which this firm has been 
to the country ab large. 

South-Bastern Metropolitan Tramways Bill.—This Bill came 
before the Standing Orders Committee on Monday. The promoters 
having been unable to obtain the consent of the London County 
Council and the Lewisham Board of Works, the local authorities 
interested, those portions of the Bill providing for the conetruc- 
tion of farther lines were struck ont, and the Bill was allowed 
by the committee to proceed only so far as the provisions for the 
application of mechanical traction to the company’s present 
system were concerned. As amended, the Bill now proposes to 
empower the company to adapt their system for electric traction. 
The estimated cost of the necessary alterations and electrical 
equipment is put down at £158, 029. : 


Lenden United Tramways Provident Society.—The annual 
meeting cf this society was held at the Chiswick depdt early last 
Friday morning, when Mr. J. Clifton Robinson presided. The 
annual report, which was presented by Mr. Clifton Robinson, jun., 
showed members’ subscriptions of £243, and disbursements of £207 
for sick and faneral allowances. Thanks to contributions voted 
by the directors of the company, there remained a balance to 
the credit of the society amounting to £274. Mr. eet 
the treasurer, presented the accounts and balance-sheet, and the 


.officers were unanimously reappointed. The usual votes of thanks 


and cheers for Mr. Clifton Robinson brought the meeting to a close. 
A supper followed, at which the usual speeches and recitations, 
etc., were delivered. 

Annual Danoe.—The annual assembly of the employés of the 
Aberdeen Corporation tramways last week passed off very success- 
fully. Councillor Wilkie, convener of the Tramways Committee 
i After a service of tea, the Chairman said they had 

nished a very large contract on the George-street route, where 
they had introduced the electric car system, and that had been in 
operation now for two months. He was glad to say it had proved 
a euccees, They had at present in Parliament a Bill to make 
exteneions to Torry, Ferryhill, and the sea beach, and, if he might 
venture to say ib, bofore the twentieth century was very old they 
hoped to have these tramways running. The evening’s entertain- 
ment comprised a variety performance and a cinematograph exhibi- 
tion, after which dancing was indulged in until the wee hours of 
the morning. 

Manchester.—The tramways iu Trafford Park are about to be 
woes by one company, koowa as 8 W Manchester Light 

way Company. ey will carry s and passengers. ec- · 
tricity is expected to be adopted as the motive power in the near 
future. The Tramways Committee of the Corporation has had 
under consideration the question of training as electrical car- 
drivers a number of the men now employed on the tramcars, and 
they have adopted a resolution submitted by a sub-committee 
declaring that it was desirous of finding employment for employés 
of the carriage company who may be found suitable as drivers of 
electric cara, and recommending the committee to afford every 
facility for the training of such men in their respective duties at 
the expense of the department, without entering into any definite 
undertaking on the subject. 

Middlesex Tramways.— Ab last wesk’s meeting of the County 
Council a report was adopted showing the terms of the agreement 
pee to be entered into between the Council and the North 

etropolitan Tramways Company concerning the making and 
working of the electric tramways in the county. Under the 
agreement the County Council will have the option of purchasing 
the . interest at the cost price of the order within six 
months from the granting of the same. Ia this case the Council 
are to provide all the land and to construct the lines and works 
whiieb the company are to erect the generating stations, fixed 
marhinery, engines, carriages, and rolling - stock. The lease is to 
extend over 25 years, the company to pay 4 per cent. for the first 
third and 44 and 5 per cent. for the remaining two-thirds of the 
lease on all moneys expended by the Council. 

Aberdeen.—A conference between members of the Tramways 
Sab · Committee of Aberdeen Town Council and the Docks and 

Sub-Committees of the Harbour Board was held on 


Monday to discuss certain arrangements in convection with the 
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tramway to Torry, power to construct which the Corporation seek 
in the Bill they are pee: It was agreed that the Harbour 
Commissioners should be recognised athe local road authority 
with respect to the quays ; and some minor questions, euch as the 
cleansing of the quays, were also discussed. and a mutual under- 
standing arrived at regarding them. No understanding was 
arrived at referring to the propoeal to lay a double line along 
South Market-street ; the representatives of the Harbour Board 
strenuously objected to it, while the Town Council representatives 
as strong 'y contended that, in view of the great width of the 
atreet, there was ample room for a double line. It is stated that a 
majority of members of the Harbour Board are in favour of a 
double line, and that the Board is not likely to oppose the Bill. 


Water ford.— When the tirat roade were to be constructed in this 
country there was an agitation against the proceeding, and among 
the ärguments then mentioned was one that if 2004 roade were 
made saddlers and others would suffer. A similar agitation was 
atarted at the commencement of the railway era, and now we have 
the anti-motorcar agitators in full swing. Those of that ilk at 
Waterford last Friday passed the following reeolution, which we 
give in full, as it may amuse our readers: That we, the car- 
owners and car-drivers of the city of Waterford, respectfully call on 
the members of the Town Council to oppose the granting to any 
company of license to run motorcars or other such vehicles as 
public conveyances, as same would be detrimental to the interests 
of the car-owners, car-drivers, smiths, farriers, saddlers, shop- 
maa inh etc., of this city, and we would ask you, as the municipal 
authority, having the welfare of the citizens at heart, to oppose 
bhe granting of such licenses, which would deprive the car-owners 
and car drivers, as well as a large number of the working classes, 
of their means of livelihood.” | 


Barking.—At the meeting of the Urban Council on Tuesday the 
surveyor recommended the Council to divide the contract for the 
light railways, one for the bridges and approaches, and the other 
for the permanent way. He estimated the cost of the bridge, as 
enlarged, ab about £13,000, and thought that the whole scheme 
could be carried out at the estimated cost. Under the light rail- 
ways and tramways orders the Council have obtained powers to 
construct and work six tramways within the urban district. The 
only ones that will be considered at present are: Tramway No. 1, 
from the end of Barking and Beckton light railways in Axe- 
street, along the Broadway, and North-street, Queen’s-road, and 
New street Church road, Ilford-lane, to the Ilford boundary; 
Tramway No. 3, commencing in North - street, by the junction with 
No. 1 tramway, thenoe along New- road to the boundary with East 
Ham. Ib was resolved that the consideration of the tenders for 
the remaining sections of the electrical portion of the light railway 
be deferred until the tenders for the bridge are received, and that 
in the meantime the various applicante be asked if they will allow 
their tenders to stand for three monthe. 

Kent.—The County Council have adopted a report in which ib 
was recommended that consent should be given to the Folkestone, 
Sandgate, and Hythe Tramroads Bill on condition that the po 
moters should contribute towards the cost of the sea defences, from 
which they will derive protection and benefit. This condition had 
been accepted by the promoters. The report aleo contained the 
following: The Cinque Ports light railway would extend from 
Ramagate to Hastings, and would pass along the main roads within 
the county at places where the carriageway is less than 20ft. in 
width. It would run down the whole length of Risborough-lane, 
no provision being made either for widening the road or enlarging 
the arch at the northern end of it. Your committee recommend 
the Council to oppose the echeme unless these objections can be 
met. In addition to the above, there are Bille to authorise the 
London County Council to acquire the undertakings of the water 
companies and to provide a supply of water from Wales. These 
Bille are identical with Bills which have been previously brought 
forward for these purposes, and they will be again opposed by 
those authorities in the county which are specially affected. Your 
committee recommend the Council to concur, as before, with these 
authorities in opposing the Bille.” 

Leeds Tramwaymen's Wages.—In reply to the application for 

an increase of wages at the rate of 4d. per hour made by the 
Leeds tramwaymen some time ago, the Leede Corporation Tram- 
ways Committee, says the Yorkshire Post, on Monday resolved to 
recommend certain advances which a special sub-committee, after 
careful investigation, reporta as reasonable. The new scheme 
embraces the following points: Wages of steam, electric, and 
horee-car drivers, and trailer car brakesmen to be increased by 
1d. per hour; also, the wages of steam-car conduotore to be 
increased by jd. per hour. Further, a bonus of 20s. per half. year 
to be paid to each driver on the steam and electric sections who, 
in the opinion of the Claims Committee, has been free from blame 
for accidents during the preceding six months. The wages of 
all conductors other than those on steam cars (above mentioned) 
to be in by 4d. per hoor. Under this plan steam - car 
drivers will have 63d. per hour after the first six months’ service 
(there being 4d. advance after six months), electric car drivers 
64d., three-horse car drivers 53d., two-horse car drivers 54d., 
trailer brakesmen 44d , steam-car conductors 544., and all other 
conductors 5d. (in each case after six months’ service). The 
wages of horsekeepers are to remain as at present, excepting that 
horsekeepers employed all day on Sunday will bave 18. per week 
extra. The wages of car-washers and harness cleaners are to be 
unaltered, but chopmen’s wages are to be advanced ls. per week. 
The commencing wages of inspectors to be 30s. per week, to be 
increased at the discretion of the traffic manager to 35s., with 
further increases by resolution of the committee to a maximum of 
40s, per week, l 


LIGHTING AND GENERAL. 


London Gasette.—The trustees have signed a release re C. F. 8. 
Pilling, Bolton. 

Wembley. The Council intend to A a againetb the North 
Metropolitan Electric Light Supply Bill. 

Ealing.—The engineer has been instructed to prepare specifica- 
tions for a new steam alternator and batteries. 

Wood Green.—The Council have sealed a petition in opposition 
to the North Metropolitan Electric Light Supply Bill. 

Wealdstone.—The Council have sealed a petition in opposition 
to the North Metropolitan Electric Light Supply Company’s BUL 

Wailsall.—The Corporation last year made a profit of £61 on 
ite electric lighting business. The Council oppose the Lancashire 
Electric Power Bill. 

Haslingden.— A committee of the Town Council is negotiating 
with regard to the purchase of a site for a refuse destructor and 
electric light station. 

Tynemouth.—The Corporation are inviting offers for the loan of 
£34,850 for electric supply purposes recently sanctioned by the 
Local Government Board. 

Maneaton.—The Local Government Board enquiry into the 
Council's application for the loan for the purposes of electric 
lighting has been fixed for March 8. 

Lenden. — The Guardians have asked Mr. Hare and Mr. Stevens 
to consult with the Works Committee with regard to the advance- 
ment of the proposed electric light and laundry scheme. 

Harrow.—The electric light company are extending their 
mains from Roxborough-park along Lowlands-road to Whitehall 
and Lanedowne roads, opposite the Metropolitan Station. 

Western Telegraph Co.—An interim dividend of 3s. per share, 
or ab the rate of 6 per cent. per annum, free of income tax. is 
declared for the quarter ended Dec. 31, 1899, payable March 25. 

City of London Electric Lighting Co.—The directors of this 
Company recommend a dividend at the rate of 8s. per share, or 
ald. cent. per annum. For 1898 a dividend of 6 per cent. was 


+ 


Friern Barnet.—The Urban District Council have decided to 
oppose the Bill of the North Metropolitan Electric Power Supply 
Company, and notice of motion has been given to the effect that 
the Council themselves apply for an electric lighting order. 


Ruthin.—Ab the quarterly meeting of the Town Council abten- 
tion was called to the large estimate for street-lighting, and a 
hope was expressed that unless the gas company would supply the 
town with gas of a better quality and at a more reasonable rate 
the Corporation would seriously consider the question of supplying 
the town with electric light. 

Glasgow Telephones.—Mr. A. R. Bennett’s report to the Tele- 
phone Service Committee of Glasgow Corporation recommends the 
acquirement of a ewitchroom for 5,250 wires, and accommodation 
for increasing the number to double that figure. The inclusive 
rate for subscribers is mentioned as five guineas. The committee 
recommend the establishment of the municipal telephone service, 
and ask power to borrow £120,000. 

Appointments Vacant —A commercial manager is uired 
for works in the Midlands employing about 60 hands.—Assistant 
electrical engineers are required by the Bray Urban District: 
Council, Pembroke. and elsewhere.— The Brush Electrical Engi- 
neering Company, Limited, wand an experienced works manager 
for the Falcon Works, Loughborough.—A partner, a draughtsman, 
and mains superintendents are required in Barrow- in-Furness and 
West Ham, aud others are sought for. Fall particulars of these 
vacancies appear in our advertisement columns. 


Londonderry.—The Lighting Committee have decided, after 
considering the report of Sir William Preece, C.B., to extend their 
scheme. Sir William stated that he was distinctly of opinion 
that, as an act of duty and of sound financial judgment, the Cor- 
poration should themselves undertake the supply of the electrical 
energy for public and for private purposes, and especially for working 
the dramways. The further consideration of the report has been 
adjourned pending a full and detailed estimate of the total coat of 
the whole scheme as approved of by the committee, to be prepared 
by Mr. Macrory, and submitted to the committee at next meeting 
for inspection and approval. 


Edinburgh.—Bailie Mackenzie, convener of the Electric Light 
Committee of Edinburgh Corporation, answering a question ab 
the meeting of the Town Council on Wednesday, said he was 
aware the figures he had given a fortnight ago had created some 
little consternation in a city in the West. Since May 15 last over 
£100,000 of capital expenditure in connection with M’Donald road 
electric station had been incurred, making the total capital expen- 
diture to 15th ult. £545,981. The total in 8-c.p. lamps or their 
equivalent joined on at the same date was 284,030, thus making 
the capital expenditure per 8-c.p. lamp at the present time 
£1. 18s. 4d., as against EI. 14s. 10d. at May 15 last. The 
figures for the 40 weeks which had gone of this financial year were 
equal to 1,432 lamps per week, or 57,293 altogether and there 
were 20,000 lamps waiting to be joined on. Ab May 15 next the 
number would be over 70,000, a thing unheard of in connection 
with any similar undertaking in the country. At the end of the 
first year of the undertaking the capital expenditure per lamp was 
£2. 9a. 1ld., ab the end of the second year it was £2. 6s. 2d., at the 
end of the third year it was £1. 16s., and at the end of the fourth 
year £1. 14s. 10d. The average had been gradually going down 
until the Corporation began its new undertaking in M'Donald- 
road,—Glasgow Herald, : 
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Hull. —The number of ngera carried on the electric tram- 
ways from the date of their starting to the end of December last 
was 4,806,588. The receipts amounted to £20,027. 9a, 10d. 

Anpfield Pilain.—A letter from Mr. Alfred Carr, Newcastle, 
respecting the introduction of electric lighting into the district is 
before the Finance and Lighting Committee of the Council. 

Stirling.—A part of the machinery at the electric lighting 
station is erected, one of the boilers has been fired, and it is 
expected that current will be supplied in about s week's time. 

Reoohford.—The District Council have granted permission to 
the Salvation Army authorities ab the Hadley Farm Colony to 
erect a telephone from Hadleigh Hall at a nominal yearly fee of 1s. 

' Merpeth.—Mr. A. A. Campbell Swinton has received instruc- 
tions from the Asylum Committee of the Northumberland County 
Council to prepare a specification for the electric lighting of the 
county lunatic asylum at Morpetn. 

Mirfield.—The Council some time ago . the Hudders- 
field Town Council asking to be supplied with electricity. The 
r are now being canvassed in order to ascertain whether 
a sufficient amount of support can be secured. 

Sheffield.—The Electric Light Committee, ab their meeting on 
Tuesday, instituted preliminary stepe to supply the vacancy which 
has arisen through Mr. William Johnson ceasing to hold the 
appointment of engineer and general manager, 

Grantham.—The Rural District Council have adopted a resolu- 
tion approving of the application to be made by the Town Council 
to the Postmaster-General with a view to obtaining a telephone 
license for the area under the jurisdiction of the Council. 

Macclesfield.—The Parish Council have decided that the 

uestion of public lighting be broughbd before the ratepayers at 
the April parish meeting, due notice of the same being given. 
The feeling seems to be in favour of an electric light installation. 

The “Robertson” Lamp Works, Brook Green.—A party of 
students from the Institution of Electrical Engineers visited these 
works on the 22nd ult., and were shown in detail the various 
operatione connected with the manufacture of the Robertson 

amp. 

South Stoneham. —The Post Office Department have written 
with regard to the telegraph ab Bursledon Post Office that the 
revenue from 1899 had been sufficient to cover the guarantee given 
by the Council, and therefore they would not be asked for anything 
for that year. 

Parliament.—In the House of Lords the South Staffordshire 
Tramways, Sheffield District Railway, and in the House of 
Commons the Dablin Electric Lighting and the Hamilton, Wishaw, 
and Motherwell Tramways Bills were read a second time during 
the past week. T 

Barnsley.—The Corporation’s electric lighting installation is 
now in operation as a commercial undertaking. Phere are about 
70 customers on the books, and it is confidently anticipated that 
when the first quarter's bills have been sent out there will be a 
big rush on the part of others. 

York.—The Lord Mayor (Alderman J. P. Rymer) and the 
sheriffs attended at the Corporation’s electric light station on 
Monday to witness the opening of the works. The ceremony was 
performed by Mrs. E. R. Dodsworth, the wife of the chairman of 
the Electric Lighting Committee. 

Barnard Castle.— The Urban District Council have decided to 
ged an expert to advise them on the clauses relating to the charges 
and the compulsory sale as contained in the proposal of the com- 
at asking for powers to supply Barnard Castle with the electric 

t. 


Shoeburyness.—Ab the recent Local Government Board enquir 
into a loan for water supply a ratepayer suggested that the Council 
should, if they could eee their way clear, replace the gas-engines 
now in use ab the waterworks by steam-engines, with a view to 
having a factor in the generation of electric light in the near 
future. l | 

Government Contracts.—We are informed by the British 
Electric Company, Limited, the producers of stellite fittings, that 
they have received some important Government contracts, and 
that in consequence the electrical side of their business is now 
running night and day, and will continue to do for at least six 
months. 

Epsom.— With regard to the borrowing of £16,100 for electric 
lighting purposes, the Urban District Council have resolved to 
make application to the Local Government Board to authorise the 
issue of 322 £50 nominal debentures payable in equal half-yearly 
instalments extending over a period of 23 years on the security of 
the rates. , 

Wath-upon-Dearne,—In the Chancery Division on Saturday 
Mr. Justice Cozens-Hardy sanctioned an extension of the powers 
of the Wath-upon-Dearne Gas and Lighting Company, so as to 
inclade ‘all illuminants in the provisions of the memorandum 
of association. Thie, it was pointed out, would enable the company 
to supply electricity. ö 
Turbo- Generators. — We are informed that the Newcastle and 
District Electric Lighting Company have placed an order with 
Messrs. C. A. Parsons and Co., Heaton Works, Newcastle-on- 
Tyne, for two 1,000-kw. turbo-generators, each plant consisting of 
one steam-turbine coupled to two continuons-current dynamos in 
tandem, and each dynamo to give an output of 500 kw. ab 500 volte. 


Miectrolytic Alkali Co. — The construction of extensive new 


chemical worka at Cledford Bridge, near Middlewich, has been 
commenced by the contractor for the building, Mr. Wilson, of 
Runcorn. They are for the Electrolytic Alkali Company, whose 


present offices are at St. Helens. We learn that orders have been 
given for engines and dynamos, and the total cost ie estimated ab 
£100, 000. : 

Telephone Dispute.—The telephone workers’ strike in Leeds and 
Hull has been eettled, the men having accepted the following 
terms : all labourers receiving under 238. to be advanced 2s. per 
week; all wiremen receiving 26s. per week to have the same 
increase, unless exceptional reasons are shown to the contrary ; 
and all imported men in consequence of the dispute to be reinstated 
without prejudice 

Country House Lighting.—The lighting of Hayes Place. 
Bromley, Kent, is being carried out by the Phodyne Electrical 
Company, Limited, to the specification of Mr. Morgan Williams, 
consulting engineer. The ‘plant will consist of two 15-h.p. gas- 
engine and dynamo belt driven sets, together with a battery of 
55 accumulator cells. The number of lighte et present being 
installed amounts to 274. 

St. Marylebone.—At the meeting of the Vestry last night ib 
was propo-ed that immediate steps should be taken to improve the 
imperfect lighting of the public streets by electric arc lamps, and 
that it be referred to the Parliamentary Committee to consider 
the possibility of effecting an arrangement with the Metropolitan 
Electric Supply Company for the wholesale supply of electricity 
to the Vestry for such purpose. 

Deputation Expenses.—We quote the following from the 
Bradford Observer: Recently Mr. J. H. Whitley, as vice-chair- 
man of the Tramways Committee of the Halifax Corporation, with 
Mr. Street, the electrical engineer, paid a visit to the United 
States ın connection with the electric tramways schemes, to see 
and report upon their developments in that country. Their 
expenses as a deputation amounted to £210. Mr. Whitley has 
iatimated to the Corporation that he will insist on paying hie share 
of the expenses.” 

Newbury.—A report of the Gas Committee containing the 
undermentioned paragraph has been referred back to the com- 
mittee: ‘‘ A letter from the Board of Trade, enquiring whether 
the Council had taken any steps to carry out their electric lighting 
order, was read. The committee recommend that the town clerk 
inform the Board that the reasons given by the Counoil for not 
carrying out the order, conve to the Roard in January, 1899, 
still operate, and that no further steps towards carrying oub the 
order have been taken.” 

Municipal Telephones.—A conference of representatives from 
various municipalities throughout the country was held on 
Tuesday at the Westminster Palace Hotel to consider the 
queation of telephones. A reeolution was adopted urging muni- 
cipal bodies separately to commanicate with their local repre- 
sentatives in Parliament with a view to obtaining their support 
for the Corporation of Glasgow in ite endeavour to obtain parlia- 
mentary protection of its streets against the Post Office, so as to 
proven’ at body affording facilities to any private company to 

reak up the streets for the purpose of laying wires. 

Rotherhithe.—At last week’s meeting of the Vestry the 
Finance Committee reported that the clerk had addressed the 
electric lighting company supplying the town hall with electrical 
energy. The company’s clerk had replied that the electricity 
charged for had passed through the meter. They were extremely 
sorry for whatever inconvenience the Vestry might have expe- 
rienced in common with other customers, but they could not allow 
any reduction. The vestry clerk had been authorised to tender 
half the amount charged, and thab under protest, whilst the com- 

y should be warned that the Vestry may take action for future 
8 in accordance with the terms of the Board of Trade 
order. 

Fenton. — The Urban District Council on Tuesday adopted the 
Electric Lighting Commit tee's report stating that they had meb a 
committee of the Stoke-on-Trent Corporation to discuss the subject 
of a joint undertaking in the supply of electrical energy for the 
district. No resolation was arrived at, but ib was suggested by 
the representatives of Stoke that the Fenton Council should inform 
them what would probably be the minimum and maximum supply 
which their district would require, and also the minimum bambor 
of years for which the Council would accept a supply from Stoke. 
The Corporation would then be enabled to quote a price or to 
say what other arrangements could be come to between the two 
authorities. 

Cardiff.—The Chamber of Commerce: have passed a resolution 
in support of the Electrical Power Distribution Bill. The Town 
Clerk reported at the last meeting of the Town Council that there 
were 364 Post Office telephonic circuits in the Cardiff area—which 
comprised Cardiff, Penarth, Barry, Cowbridge, Newport, Ponty- 
pridd, and Pontypool—the rentals of which amounted to £3,767. 
128. 6d. per annum. An amplified report is to be printed for 
circulation among the members, and will be considered at a special 
meeting of the committee. It was mentioned that the proposed 
lease was for 25 years, which would be 14 years beyond the time 
of the expiration of the National Telephone Company's agreement 
with the Government, 

At the last Town Council meeting the Town Clerk 
read a letter from the Maldens and Coombe Urban District Council 
in regard to the supply of electricity in Coombe by the Corpora- 
tion, stating that they could not give a more favourable reply than 
before. The Lighting Committee was authorised to give a pre- 
liminary order for boilers for the electric light works ab the eati- 
mated cosb of £2.700, subject to the subsequent confirmation of 
the Local Government Board for the a of the money. Ib 
was stated that the increased demand for the electric light had 
rendered it necessary to consider whether the present plant was 
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sufficient ; and as far as engines and dynamos were concerned, the 
plaut was sufficient for the present. 

Yeadon. The District Council having considered the report of 
Mr. Enright on the best methods of carrying out the electric 
lighting order obtained in 1894, have decided to visit a number of 

laces, similar in eiz» and population to Yuxdon, where the electric 
fight is in operation, and have also instructed their clerk to ascer- 
tain whether the Leeds Corporation, which has been aeked to gett 
out the suggested echeme of tramways, would supply Yeadon wit 
electricity for lighting purposes, either in bulk or per light. Mr. 
Enright proposes a scheme entailing a capital expenditure of 
£12,608 for 4,500 8-c.p. lights, with an estimated annual expendi- 
ture of £1,540, and an estimated income of £2,035. 


Battersea.—At a meeting of the Vestry on the 28th alt. the 
Lighting Committee reported that they were nob yet in a position 
to report definitely as to the charges to be made for electricity to 
be supplied, but that they did not propose that the charge should 
exceed Sid. abe unit, and recommended that applicante be so 
informed. ich regard to meter rents, the committee recom- 
mended that the following charges be made—viz.: a meter for 25 
8.0. p. lamps, 12s. per annum; a meter for 50 8c.p. lamps, 13s. ; 
a meter for 100 8.c.p. lampe, 14s. ; a meter for 200 8-c.p. lampe, 
15e. ; a meter for over 200 8-c.p. lamps, 16s. The committee have 

iven directions for a movable office to be provided by the works 
department for the use of Prof. Kennedy's representative upon 
the work of laying the electric light mains, etc. 


Rewley Regis.—The Electricity and Lighting Committee at 
the last meeting of the Council discussed at considerable length 
the provisions coutained in the order recently obtained from the 
Board of Trade by the Midland Electric Corporation for Power 
Distribution. That body had powers within the district of the 
Council, and might light some (if not all) the streets with electric 
lamps. The committee aleo took into consideration the question 
of establishing destructors for house refuse and that of generating 
electricity by means of thoee destructors. The matter being in a 
premature stago, it was not deemed advisable to form any conolu · 
sions upon it. Iv wae decided to defer the matter for a month or 
two, and then reconsider it with such other information as the 
councillors might in the meantime be able to collect. 


Court of Common Council. —Ab the last fortnightly meeting a 
long discussion arose on letters from the Charing Cross and Strand 
Electricity Supply Corporation, Limited, on the subject of vesting 
the City of London Electric Lighting O. der, 1899, in a new com- 

ny. The Streets Committee recommended that the company be 
Die ed in reply to these communications, that, provided they 
obtain the sanotion of the Board of Trade to the formation of a 
new company, the Corporation will offer no objection to the pro- 
posal, on the exprees understanding that it would in no way 
prejudice the Corporation or electric light consumers, and on an 
undertaking being given that the expenses in oonneotion with the 
formation and the carrying on of such new company should form 
no pard of the purchase money in the event of the Corporation 
deciding to purchase the undertaking. The recommendation was 
nod agreed to. 

Hart Accumulator Co.—We have received from this Company 
a copy of their new catalogue and price-list. The list contains a 
large amount of information concerning the accumulators supplied 
by the firm, and instructions for working and erection, etc. A 
very way ie chosen to give distinctly the figures for each 
individual cell, so that the numbers in the different columns repre- 
senting capacities, discharge rate, dimensions, price, etc., shall 
nod be confused. This is effected by printing the figures for 
one cell in green and for the next cell in red. The list 
includes celle for both traction and lighting work, and 
also for central stations. At the end of the list are par- 
ticulars as to portable batteries, acide, and sundries. A very 
good feature of the lisd ie that each type of cells has a page 
to itself, and the back of this page is plain, so that it is entirely 
distinct from the lists on other pages. We also learn that this 
Company have this week received orders for the supply of central. 
station batteries to be nsed in connection with the electric lighting 
schemes for the following towns or districts: Hertford, Penarth, 
Durham, Lewes, Weston-super-Mare, Barnet, and Gateshead. 


Barking.—At the Urban District Council meeting on Tuesday, 
the Clerk said he had written the Local Government Board in 
reference to the sum of £700, balance of the loan of £15,780 now 
awaiting their sanction; and to the proposed appropriation of 
additional land ab the town yard for electric lighting purposes. 
He had applied to the London and South-Western Banking Com- 
pany, Lithtted, for advance temporarily of a portion of the loan of 
£15,080. The consulting engineer presented his estimate of the 
cost for laying a main in Fanshawe-avenue and Park-avenue, on 
the Longbridge road Estate, including extension of a feeder from 
a point south of the railway, at a cost of £748. He also advised 
the Council to shortly again consider the scheme for free wiring. 
It was reported that since the previous meeting 208 applications had 
been made for lighte ; 738 8-c.p. lighte and 33 street lamps had 
been connected. The question of wages and hours of labour in the 
electricity department was considered, the resident engineer sub 
mitting a statement of wages and working hours at other similar 
works. The engineer was instructed to prepare a statement of 
the total works cost per unit generated at the station, and the cost 
per anit of the several items making up such work. 

New Companies —The Eleotro- Chemical Company (1900), 
Limited, bas been registered with a capital of £200,000 in £1 
shares, the object being to acquire as a going concern the under- 
taking of the Electro-Chemical Company (incorporated in 1894), 
and to develop and extend the same, etc.—The Electra House, 


Limited, has been registered with 20 members, each liable for £10, 
the object being te acquire, turn to account, and deal with lands, 
buildings, and property in the City of London or elsewhere. The 
number of directors is to be three. The first are J. D. Pender 
(nominated by the Eastern Telegraph Company, Limited), C. S. 
Colvin (nominated by the Eastern Extension, Australasia, and 
China Telegraph Company, Limited), and D. H Goodsall (nomi- 
nated by the Brazilian Submarine Telegraph Company, Limited).— 
The Electrical Regulating and Lighting Syndicate, Limited, has 
been registered with a capital of £75,000 in £1 shares, the object 
being to acquire certain patenta, to carry on in all or any of their 
respective branches the businesses of electricians and electrical 
engineers, and, with a view to the above objects, to adopt and 
carry into effect an agreement expressed to be made with Messrs. 
W. Emmott, F. Whiteley, T. R. Bottomley, and J. Longthorpe. 


Yarrow. —A report of the committee of the whole Council, which 
was adopted last week, stated that, in addition to supplying light- 
ing and motive power, each of the spp fing companies was willing 
to develop a tramway system, and whilst the terms offered by all 
were reasonable, the committee vonsidered that the proposals made 
by the County of Durham Distribution Company were the most 
favourable, and they recommended the Council to consent to their 
application for a provisional order, subject to the terms agreed 
upon, with reference to prices, revision of prices, 5 power, 
the active promotion of a tramway eystem, eto. The prices offered 
were: (1) to private consumers, 7d. per unit for the first 100 hours 

quarter on the maximam power demanded, and ld. per unib 
for subsequent hours; (2) for motive pone ab an av 
lees than 2d. per unit; (3) for public lighting, (a) incandescent 
lamps of 25 o. p. at £3 per aunum, (b) arc lamps at £20 per annum. 
They recommended that the Tyneside Company's Bill be opposed 
unless a clause was inserted agreeing nob to come into the borough 
without the sanction of the Town Council, and also that a 
petition against it be sealed, iu order to comply with parlia- 
mentary Standing Orders. The Walker and Wallsend Company 
have undertaken to insert the required clause in their Bill. 

Bristol.—At an adjourned meeting of the Bristol Town Council 
held on Tuesday last, a report of the Electrical Committee was 
upset. Ab the opening of the meeting Mr. Baker objected to the 
electrical engineer, Mr. Faraday Proctor, being in the Council- 
room while a meeting was in progress. The Lord Mayor sustained 
the objection, and Mr. Proctor withdrew. The report of the 
committee was to the effect that an architectural and engineering 
draughteman should be engaged to assist in the city electrical 
engineer's department, and asking the Council to confirm the 
appointment of Mr. K. O. Hale at a salary of £20) per annum, 
rising annually by £30 to £260 per annum, Alderman [neki 
moved the addition of the words, but not so as to dispense wi 
the employment of a competent architect for the works in course 
of construction by the committee.” We gather from the discussion 
that it was proposed to leave the conetructional details of all 
except the foundations in the hands of the city electrical engineer, 
assisted by the draughtsman above referred to. The amendment 
practically ensures the employment of the architect who previously 
had in hand the whole of the buildings, in spite of Alderman 
Pearson’s statement that a good portion of the new works will be 
built solely of iron, and hence are engineering matters. The 
amendment was carried by 41 votes to 16. Alderman Pearson 
then asked the Lord Mayor to accept his resignation as chairman 
of the committee, but the Lord Mayor said that he could nob 
do 80. 

Guildford.—We learn from the Surrey Advertiser and County 
Times that up to Thursday last it had been found impossible to 
form an estimate of the damage sustained at the works by the 
floods. The water, of course, caused considerable interference 
with the working of the machinery on Friday. In one buildin 
are situated three 40-h. p. machines for generating the electri 
energy. Two of these were running in the morning, bud as the 
water continued to rise their working was stopped, and the water 
was so deep that the coils were just under water. In the building 
adjoining are two 100-b.p. machines, which stand considerably 
higber than the machines referred to, and on the first-mentioned 
being stopped one of the latter was set to wo. k. The water, how- 
ever, about half-past three in the afternoon, reached such a height 
that sufficient draught could nob be obtained to keep steam up, 
and accordingly this had to be shut down. As a result, there was 
no electric light in the town between Friday afternoon and 
PAEA Mon R when some ot the machinery was started 
again. me of the machines were still nob able to run on Thurs- 
day morning, and it must therefore be a matter of time before the 
damage can really be ascertained. In reference to the explosion 
which took place on Saturday afternoon at the corner of Friary- 
street, we understand that this occurred in the connecting boxes 
at the Friary-street corner of High- street through the water 
. down the insulation of the cables. The cover was turned 
over, and the damage, which was but slight, has now been repaired.” 

Bedford. — be balance: sheet in connection with the electric 
light works for the year 1899, adopted at the Council last week, 
showed very satisfactory results. The Chairman stated that the 
profit made at the works during the year was £3.516. 148. 4d., 
and this had been devoted to paying the interest and instalments 
of principal, with the result that the ratepayers had had to find 
only £228 during the year as part payment of instalments of 
priaoipal. The committee would have liked to show that they 

ad done without a penny from the rates, and that when they had 
repaid their instalments of loan and interest they had a balanoe in 
hand, but that was impossible, because they would remember the 
year before last they passed a resolution to reduce the of the 
current 14d. per unit, and had the price remained as it was they 


THE ELECTRICAL ENGINEER, MAROH 2; 1900. 


would now have had an extra £1 600 to add to their revenue, But 
they had reduced the cost of their output, and he thought they 
had worked with great economy. Then there was the fact that 
the price of coal had gone up 25 per cent., but the committee had 
made their coal contracte last summer, and had they not done so 
they would have come to a standstill, During the dark days of 
last year they consumed about 100 tons of coal per week, so it 
would have been a serious matter had they not been able to get it. 
Ab the present time ab the central station they had engines of 
1,500 n.h.p., and had entered into a contract for another engine 
of 500 h.p. In 1898 the output was 360, 000 units, bub last year 
it rose to 550,000 units, and they now had 600 consumers, which 
was an increase of 174 on the year. The total number of 8-c.p. 
lamps now in use was 27,000; there were 530 public lamps; cables 
were laid in 13 miles of streets for private consumers ; there were 
200 miles of cables in all, and they had 14 eub-stations. 


Leadon County Council.—At Tuceday’s meeting the followin 
report of the Highways Committee was adopted: The Council 
on July 13, 1897, and Feb. 15, 1898, approved estimates, amounting 
in all to £25;300, for the installation of the electric light on the 
Victoria -embankment and Westminster Bridge, e the 
erection of the generating station, the provision of machinery. 
and the laying of the necessary mains. Tenders have sinoe been 
accepted by the Council for the erection of the generating station 
and the supply of the necessary boilers and dynamos, and this 
part of the work is now in progress ; and we propose shortly to 
invite, by public advertisement, tenders for the supply of, and the 
work of laying, the electric lighting mains. As, however, the 
embankment footway near Blackfriars Bridge and at some other 
pieces is being opened in connection with the works of the Charing 

ross and Strand Electricity Supply Corporation, we think that it 
is advisable that the mains required for the Council’s electric 
lighting installation at these places should be laid ab the same 
time. For this purpose the expenditure of a sum of about £250 
will be necessary, including the cost of the cables and the carry- 
ing out of the works. We recommend that the Council do sanction 
the expenditure on capital. account by the Highways Committee of 
the sum of £250 in respect of a portion of the mains in connection 
with the electric lighting installation for the Victoria-embankment 
and Westminster Bridge, estimates in reapect of which were sub- 
mitted to and approved by the Council on July 13, 1897, and 
Feb. 15, 1898.” The following notices of intention to lay mains 
were agreed to: the Metropolitan Electric Supply Company, low- 
tension mains across and along Southampton-row, and along 
Bloomsbury: place and square, and mains of extra high tension 
alung portions of Tower-street and Little Earl-etreet, and along 
Shaftesbury-avenue subway from Cambridge-circus to High-street, 
St. Giles; the County of London and Brush Provincial Electric 
Lighting Company, low-tension mains along the east, west, and 
north sides of Queen’s-equare, etc. ; the Kensington and Knights- 
bridge Electric Lighting Company, extra high-tension mains, 
in Doulton casing, surrounded by concrete, along Hunbt-street, 
Sb. Ann’s-road, St. James’s-square, St. Jobn’s-place, Portland- 
place, Ladbroke-road, Lansdowne-road, Uxbridge-road, Holland- 
walk) Duchess of Bedford’s-walk, and Hornton-street ; and the 
Vestry of St. Pancras, mains along Britannia-street. 


Rugby.—The following amended circular has been issued to the 
householders concerned by the Urban Council: The Council 
finde that some misunderstanding has arisen as regards their 
former circular in reference to the cost of wiring, oto., in houses 
to which light might be supplied, and desire to clear up any mis- 
apprehension on the subject. The statement there made of an 
estimated cost of 508. per light for wiring—esay, for from 10 to 
20 lights from the street main to the lighte—was intended to 
embrace all accessories, including a meter and a certain amount of 
redecoration and ornamental work. For the simpler forms of 
lighting, as for shops, offices, etc., the cost would be considerably 
less, and they have communicated with certain firms undertaking 
such work with a view to get more precise information. Leaving 
out the meter, which might be hired or paid for in some other 
way, or ibly omitted under certain circumetances, and 
omitting all artistic fittings, a surface wiring with wooden casin 
or with wires cased in lead for shops and offices, where cor 
pendants only are required, can be done in a reliable manner for, 
perhaps, 158., but the Council are told that 20s. is a very common 
price. When a number of lights are placed near together, say 20 to 
30, in a shop, the total cost of wiring would be then only slightly 
increased, so that the cost per lamp would godown to, say, 128. or less. 
In fact, the cost obviously varies considerably, according to whether 
the lamps are in close proximity to each other, or widely distri- 
buted over a building, and the cost of pane in four or five 
lights only, as some have suggested, could not bedone at a cust 
per lamp 80. low as when a larger number are put in; and if some 
£8 or more have to be added for a meter, the emall number of 
lights makes each become costly. The cosb for reception-room 
fittings will vey largely, according to the taste of the owner, and 
the difficulty of leading the wires unseen; one case, that of a 
large private house, was mentioned to us where the wiring cost 
20s. and the fittings 40s., making a total of 60s. per light. We 
may therefore advise possible consumers to take 20s. for po i as 
a basis of calculation ; and for iwelling-houses, that an estimate 
from some firm, after selecting the tittinge, should be obtained. 
There are methods of paying for the wiring by means of an 
increase of, say, Id. per unit of electricity used, with a minimum 
payment per quarter. In such cases the Council, or a company, 
would find the capital for, and do, the wiring, bub on the con- 
sumer ceasing to take the current, or leaving, he becomes liable 
5 pay up the balance of capital due.—By order, T. M. WRATISLAw, 
clerk,” 
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PROVISIONAL PATENTS, 1900. 


Fes, 19. 


3237. Improvements in electricity meters. Chamberlain and 
Hookbam, Limited, and Sydney Holmwood Holden, 18, 
Soutbampton-buildings, Chancery-lane, London. 

3254. Improvements in and connected with underground 
conduit and surface contact electric railways. 
Alfred Mills Taylor, 62, Heathwood- gardene, Old 
Charlton, Kent. 

$258. Improvements in olectrie switches. Artbur Freemore 
Spooner, 323, High Holborn, London. (Benjamin Léon 
Neveur, France.) 

3364. Improvements in and relating te the armatures of 
elect: ic motors, also applicablo as a meter for electric 
currents, Charles Perdrisat, 45, Soathampton-buildings, 
Chancery-lane, London. 

3272. Improvements in and relating to electrical ignition 
devices for gas and line internal-combustion engines. 
Edward Wells, 70, Chancery-lane, London. 

FEB. 20. 

3303. Improvements in cord-grips for lampholders and ether 
electrical purposes, Harry Basleigh Bond, 24, Temple- 
row, Birmingham. ö 

3315. Imp: ovements in and relating te electric heating 
apparatus. Alfred George Brookes, 55, Chancery-lane, 
London. (Boston Electric Heating and Power Company, 
United States.) (Complete specification.) 

8343. Improvements in telegraphic transmi receiving, 
and transiating arrangements. Alexander Muirhead, 
323, High Holborn, London. 

3352. Improvements in or relating te incaudescenee bedies 
for electric glow lamps. Alexander Just, 46, Linooln’s- 
inn-fields, Londun. 

8361. Improvements in the manufacture of secondary 
batteries. John Garfield Hathaway, II, Soutbampton- 
y en Chanoery-lane, London. (Complete specifica- 
tion. 

3371. Improvements in and relating te electric heaters and 
switches therefor. Edwin Forsythe Porter, 77, Chancery- 
lane, London. (Complete specification. ) 

Fes, 21. 


3441. An improved system ef telephonic communication and 
signalling. Max Byng and Francis George Bell, 73, St. 
Stephen's· road, Upton Park, London. (Complete specifi- 
cation. ) 

3461. Improvements in electromagnetic brakes. The Westing- 
house Brake Company, Limited, 322, High Holborn 
London. (Frank C. Newell and Edwin M. Herr, United 


States.) 
Fes. 22. 


3468. Improvements in electrical generating machinery. 
Thomas Kay, Moorfield, Stockport. 

3469. Improvements in cutting the slots or teeth in the 
armature cores of dynamo-electric machines and the 
like. Harry Noble and Pearson Lund, 3, St. Nicholas- 
buildings, Newcastie-on-Tyne. 

$481. Improvements in and relating te resistances for electric 
circuits, Leonard Newitt, 3, Sv. Nicholas-buildings, 
Newcaatle-on-Tyne. . 

3501. Improvements in electric alarums. Walter Charles Hill, 
18 Heath wood - gardens, Little Heath, Old Charlton, 

ent, 

3520. Improvements ia means for regulating preesure in 
electric mains. Henry William Batler, 47, Lincoln's- 
inn fields, London. : 

3524. Improvements in features for tho anodes in electrolytic 
apparatus. William Paillips Thompson, 322, High 
Holborn, London. (Hermann Becker, France.) 

3532. Improvoments in electric rollers for therapeutical and 
massage purposes. John Wilson Gibbs, 40, Chancery- 
lane, London. (Complete specification.) 

3534, Improvements in electric supply motors. Evershed and 
Vignoles, Limited, and Sydney Evershed, 1, Queen 
Victoria-street, London. 

3535. Improvements in electricity metors and eleetric elecks, 
George Hookham, 18, Southampton-buildings, Chancery- 
Jane, London. 

3545. Improvements in and relating te the insulation of 
electrical conductors. Max Frank, 46, Lincoln’s-inn- 
fields, London. (Complete specification. ) 

FEB. 23. 

8561. Improvements in clootric ignition for internal - com 
bustion metors. William John Crossley and James 
Atkinson, Openshaw, Manchester. 

3560. Maximum demand indicators for electrical circuits. 
James Foster Moore, Edward White, and John Mowbray 
Donkin, 13, Dandas-street, Sunderland. 

3570. Improvements in electricity meters. Frank Edward 
Beeton, 3, Glen-villas, Folkestone - road, Dover. 

3570. Electric roundabeuts. William Henry Pike, 1, Trinitye 
street, College-green, Bristol. 


$24 


3588. An improved device for finding the electric poles. 
Fredéric de Mare, 18, Fulham-place, Paddington, London. 

3600. Improvements in switches for ovcrhead electric 
wires. Arthur Ellis and William Thomas Smith, 6, 
Bank-etreet, Manchester. 

3607. Wire frame for electric iamp chades. Joseph Henry 
Creeswell, 375, Camden-road, Holloway, London. 


Fes. 24, 


3643. Improvements in electrically-driven fans or air pro- 
pellers. William Tattersall, 2, Market-street, Bradford. 

3665. Improvemente in or relating te the “trolley-head ” 
employed in connection with electrically- propelled 
oars er vehicles to ensure of the correct working 
position being effected when operated by the 
attendant to stop and start the said cars or vehicles 
and apparatus therefor. James Fielding and Edwin 
Warburton, 8, Quality-court, Chanoery-lane, London. 

3888, Improvements in electricity meters. Heury Reason and 
the Reason Manufacturing Company, Limited, Norfolk 
House, Norfolk-street, Strand, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
j To be published March 17. 


1899. 
3786. Electric incandescent lamps. Lorrain. (Macdonald.) 
4078. Machine tool particularly applicable for refacing or 


turning commutators of electric generators and the 

like, Honeywood. 
Miners’ safety iamps 

igniting the same. 


and means for electrically 
Beat. 


5356, Electric aro amps. Bennett. 

5514. Electric light apparatus for taking photegraphic 
portraits, Morgan. 

5874. Telophones. Siemens Bros. and Co., Limited, and 
Schloemer. 

3934. Wave motors or devices for utilising the power of 
sea-waves more particularly for the generation of 
electricity. Gehre. 

6349, ph and such like posts. Siemens Bros. and Co., 


Telegra 
Limited, and Perry. 


8168. N incandescing electric lamp bulbs. Moul and 

ind. 

3358, Electric storage or secondary batteries. Niblett and 
Sutherland. 

$497. Bulbs fer electric incandescence iamps. Bartenstein. 

16164, Interruptors for electric currents. Simon. 

11874. Apparatus for lighting miners’ safety or other 

i 5 lamps by electric currents. Warrington and 

rown, 

11682, Electric switches. Marsh and Vandam. 

16290. Apparatus for clesing and opening electric circuits 
applicable to the temporary illuminatien of rocks 
on coasts, and of staircases, and other analogous 

| purposes, Levy. 

20298. Electrical indicating and measuring instruments. 
Waddell. 

25295. Electrieal resistance measuring instruments. Fleming. 

25464. Electric alarms. Wescher and Wollenbaupt. 

1900. 

1019. Electrically or magnetically operated locks. McCabe 
and Goughenour. 

. 1026. Electric heater for heating water or other fluids. 

: Lawton. 

1147, Electric motors for rotary dontal tools and the like. 


Jensen. (Browning Manufacturing Company.) 
TRAFFIC RETURNS. 

Returns for Increase Total receipts for 

Line. week half-year. 
Ending ,1900. 1899. decrease. 1900. 1899. 

Birmingham Tram- £ £ £ £ £ 
ways Co. ...........| Fob. 24 |4,074|3,824| + 250 |31,096 |30,030 
Blackpool. Fleetwood) ,, 24| 143| 207| - 64 1,112 | 1,267 

5 City Trams ,, 25 372 282 + 90 [26,6336 — 

ristol Tramways Co.] „„ 25 2,648 2,589 + 59 — — 
City & South London] „„ 25 1, 11501, 102 + 13] 9,014 | 8,960 
Dover Tramways ...| ,, 24 141| 142 — 1 | 1,170 | 1, 143 

Dublin U. T., elec. cars ,, 23 2,880 760 1,120 — — 

Dablin S. D. Electric] ,, 23 613| 655 - 42 — — 
Halifax Corporation „ 25 560] 302 + 258 27.487 a] 9, 4280 
Hull Corporat’n E. S.] Jan. 13 | 682| — — — {17,7lle 
Corporat'n Feb. 17d 6, 2086, 939 + 269 45, 216 40, 394 
N Overhead ,, 25 955 1,280 — 80 11,500 10, 333 

* , — = S 


—— 


> @Since April 1, 1899. Since June 20, 1898. 
0 e Total receipts. d Partly electrical. e Since July 5, 1899. 


a 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— 


Aron * Kro. Snares; 990 1 


British Insulated Wire, Ord., 1-40, 000. 


6 per cent. Cum. Pref., 1.27, 500 . pean 
—— 56 per cent. M Debentures" 33 
British Electric Works, oe 


nary, 50,001-95,000 ........ 
——— 6 per cent. Cum. Pref , 1-60 000. i 

43 per cent. — Debentures. 
British Wertinghouse Elec. and uf., 6 per cout. Pref... 
Brush Electrical ng, Ordinary soe lossa are 


osagai Per on ve seisa 
cent. Debentures .. riso 
Edison and Swan United, Ordinary .. 
b per cent. Debentures 


4 per cent. Deb. Stock, Red.. 3 
Blectric 58 i 


eo me &O hO „„ Gre „„ 6 „„ oo Ct 


e282 „ 66 Oe HO 


per cent. Dobenture s 
India Rub te Gutta Percha, * Telegraph Works ...... 
4 per cent. Debentures .....-..0c-sesceeeccun ss 
T Construction and Maintenance .. = — «= — =- . = 
= isan: 3 6 per at ee J res a oe la eg a 100 
egraph Manufac ng, Ordinary.. CFF 
—5 cent. Cum. Pref.. 66 %%% %%% „ „ „ „6 20 5 
Wulans and Robinson, Ordinary, 1. 30, 00 5 
—— 6 per cent. Cum. Pret., 80,001-60,000 . TRE 5 
—— í} per cent. F. rat Mortgage Debenture ‘Stock, Bed. 100 
Eleetric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 
Bournemouth and Poole, OEY EP E 0 - 10 
per cent. Cum. Prei... .. ⁊ :.. . 10 
Brompton and Kensington, Ordinary e 6 
—7 per cent. e hee ea vax ò 
Charing Cross and Strand........ č 9 5 
— „001-50, oo wee 2 „ „„ „ 6 6 „ 6 0 %% „%% „%„%6„%% ao 5 
-= per cent. Cum. Prei 5 
Chelsea eotrioity Auppiy eee seco o oo we oo ee 5 
— r cent. Debentures .. c 100 
Olty of London, arx/x/ ie aesa a - 10 
— per cent. Cumulative Pref. eo oo o o o as oo one o mooo 10 
5 per cent. Debenture Stock ..... —. . 2 100 
County of London and Brush Pros inolal, Ordinary .... 10 
——— 6 per cen . Pref. COTE — 10 
44 per cen cent. Debentures Prov. Certe. Au pd. Bd. — 
Edmundsons' Electricity Corporation, Ordinary, 1-17, 400. 5 
Kidderminster and Dist mee: Lende and Traction, Pref. 8 
London N 2 „ „ „„ oa 2 0 „ 8 
6 per cent. Prett .. 2 10 
4 per cent. lst Mortgage poventire 1 Hee 
Metropo'itan, Ordinary 2 22 Tee) CETE 
——— 62,501-85,000 . 10 
—— 4} per cent. First Mortgage Debenture Btock aes 100 
per cent. Mortgage Debenture, Rod . 100 
Notting Electric ores ‚ —yI—— 5; 10 
Oriental, 187 ꝛ t none aens as 1 
N iN, 4 ios tub ela ab die “eines? hd Wa ee See ee eee a ee i 
es ew ee een oo 68 
Oxford Electric, Ordinary, 1-96 and 407-10,810 ............ 6 
River Plate Electric Light and Traction, Deb. .. 100 
Royal Electrical Company of Montrea: 1¢ 
44 per cent. First Shares Mortgage ‘Debentures — 100 
South Lon on ary © 66 „ etee 8 
St. James's and er ee „Ordinary, 101-20,080 3 5 
: 95 . 5 seeosonosoan cio an ms co am «o om =o = - 6 
Weatminater, Ordinary . eeeoae e@@s@eoeesoeaeeaee eeeue ee <d 5 
Electric Railways.— 
Central London, Ordinary ....-.. ..- — 10 
Pref. Half-Shares eeeaeasevesen ee 5 
de oterred 2 % 0. 6 
Olty and South London, Consolidated Ordinary . R = — 100, 
— 4 per cent. Debenture CV — 100 
5 per cent. Pref. ie A EEEE U R 
Liverpool Overhead, 6 per cent. Prei. e 
Waterloo and City, O inary 2562 %%% %%% ap Co ap GF CO @ ap € ao 100 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad ..........ceeeesseesee 10 
Brisbane Tramway“ ««« —V— . 100 
British Electric Traction, e „ 
60, 001.75, 000 662 2 „ „„ „„ h 10 
e 6 per cent. Cm. Pf. 30,001.60 „000 e 10 
—— per cent. Perpetual 001-80, 000 Stock . 100 
B. Ayres & Belgrano Tram., ''A” 6 per 755 Cm. Pt, 1-40, 000 5 
— “ B” 6 per cent. Cm, Pf., 1.27 5000. 5 
5 per cent. Deb. Stock, Re e.. 100 
Costa Rica Electric Light and ‘Traction, 6 per cent. First 
Deb., 11,000 of £100 ane 1,00: 1 000 of A90 Sach iia. 
Iale of Man Klectric Power, I-95, 000 3 
6 per cent. 5 100 001-1 170, 000 — 1 
Kidderminster and District Lighting and ‘Traction, Pref... 8 
New General Traction, Ording 5 
6 per cent. Cum. Prol: ‚«;ð— Q saa saeeaw cons 5 
North Staffordshire Trams . 6 
Oldham, Aston, and Hyde ‘Tramway, Ordinary — e 10 
Fretereneeasggssssagagasa cowens 10 
— Electric Traction, 8 26, N aa æ.. 10 
5 per cent. Cum. Pref., e e 10 
Telephones. — 
Consolidated Telephone 5 and e . 1 
National Telephone, Ordinary. 8 
6 per cent. Cum. First Frei. asus — 10 
6 per cent. Cum. Second Pref. ........ s.s.s — 10 
5 per cent. Non. Cum. Third Prei... 0 5 
ee Deb. Stock, Red. wn... me = ... 100 
Oriental Telephone and Electric Company =.= . 1 


— p — — pms pad — p= 


Amount 
paid. 


2 2 1 : 1 „ 1 S) 


211111111: 


. 


tutti: : 21: 1111: 


übt: 


W111 „ : 


281! 


Price last 
Tuesday. 


105.108 
75-85 


„ 15/161 1/16 


15/181 1/16 
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NOTES. 


Aluminium Solder. — A new solder for aluminium has 
recently been patented which claims to have several advan- 
tages over its predecessors. The exact composition of the 
solder is not before us, but it is a composition of tin, zine, 
and bismuth. The largest constituent is tin. Naturally, 
the solder can be used for other metals as well, but it is 
said to adhere exceedingly well to aluminium. 


Bombay Lighting.— We are informed by the Indian 
Engineering that the report of the committee of the Bombay 
Corporation on the proposals for the supply of electric 
light and power in the city has been approved and adopted. 
It is stated in the report that none of the applicants had 
brought forward any very definite proposals as to how they 
would utilise and work the concession they required, and 
it was necessary that more definite proposals should be 
before the committee to enable them to deal with the 
matter properly. 

Fire Tests.—Woe are informed that the fire tests con- 
ducted by the British Fire Prevention Committee will 
include further teste with floors constructed under the 
minimum requirements of the London Building Act. There 
is to be also a number of reports gn the various forms of 
patented or specially made partitions, various firms having 
applied for tests of their partitions to be made. The 
testing operations have been somewhat retarded owing to 
the inclement weather, but will be resumed in the middle 
of March, the tests being held fortnightly. 


Association of Yorkshire Engineer Students.— 
The annual dinner of the Association of Yorkshire Students 
in connection with the Institution of Civil Engineers was 
held on Thuraday week at Leeds, about 40 members being 
present. The chair was occupied by Mr. T. P. Reay, 
M. I. C. E., president of the association, and among the 
guests were Sir James Kitson, Bart., M.P., and Mr. T. De 
Courcy Meade (president of the Manchester Association). 
The meeting was a very patriotic one, owing to the news 
of the relief of Ladysmith having just reached Leeds. 


Institution of Junior Engineers.—aA large number 
of members of this institution last Saturday visited Messrs. 
Maudslay, Sons, and Field's Belleville Boiler Works at East 
Greenwich. There they saw the machinery for the pre- 
paration of the different parts forming the elements. The 
method of erection was explained, and the special features 
of construction pointed out. The Cowper-Coles apparatus 
for galvanising the tubes, etc., was also seen, and the 
system of working it described. At the conclusion of the 
inspection the vice-chairman, Mr. E. A. Berry, expressed 
the acknowledgments of the institution for the interesting 
visit which had been made. 


Slow-Speed Steam-Turbine. — The Pelton Engi- 
neering Company, of Cleveland, are said to be making 
an experiment with a slow-speed steam-turbine, running 
at from 800 to 1,000 revolutions per minute. Experiments 
which have been made are said by the Electrical World to 
point to a very low consumption of steam per horse-power 
hour. The company is about to use one of these turbines 
for driving its own works, so as to obtain practical experience 
over an extended time. A statement is made that the 
steam consumption is only two-thirds of that required by 
an ordinary steam-engine, but one, naturally, is inclined 
to doubt this in view of the slow speed at which the 
turbines run. 


The Recent Storms.—An attempt has been made in 


certain quarters to induce the National Telephone Company 
to allow rebate on the rentals they charge for telephone 


connections with respect to those periods in which the 
instruments or wires are out of order. The company 
objects to this proposal, which, we understand, was made 
in consequence of the serious interruptions following on the 
recent storms, and we believe that provisions to the effect 
that the charges should be due, even if no service is given, 
are inserted in the agreement. Such clauses, however, 
should not be strained too far, but where the interruption 
is due to snowstorms and blizzards objections can hardly 
be raised to them. 


The 1,000-Miles Motorcar Trial.— The trials which 
are being arranged by the Automobile Club for the end of 
April and the beginning of May include, as we have men- 
tioned before, a run of 1,000 miles in Great Britain. The 
details of the route are now being gradually fixed up, and 
we understand that the following places will be visited : 
Bristol, Birmingham, Manchester, Edinburgh, Newcastle, 
Leeds, and Sheffield. The itinerary of the route in the 
Northern Counties and the Border district lies through 
Manchester, Kendal, Carlisle, Keswick, Lockerbie, Peebles, 
Edinburgh, Dunbar, Berwick, Newcastle, Darham, North- 
allerton, and York. At almost every place visited there is, 
we understand, to be an exhibition of the cars. 


Tramway Accidents.—The general manager of the 
Birmingham Railway and Electric Company, of the United 
States, describes in the Street Railway Review the system he 
has adopted of rewarding the conductors and drivers of 
electrical cars for good service. Thus the conductors, who 
have to clean their cars, receive a reward of 1gdol. per 
month provided they are not reported more than three 
times during the month for having a dirty car. The 
drivers, on the other hand, receive dol. per month in 
addition to their regular wages if they are not reported for 
any accident during that month. Sample pages of a recora 
book are given, and are somewhat amusing to read. Thus 
the first entry starts: “John Doe, motorman—September, 
3'33dol.; October, killed cow at Red Bank, 0-00dol. ; 
November, pulled down wire at Big Cut, hit Jones s dray 
at Fifth Avenue, 0:00dol.” In December, however, the 
unlucky John Doe was again credited with 3°33dol. 


Physical Society.—At the meeting of this society 
held last Friday, after papers had been read on The 
Relative Rates of Effusion of Gases,” by Dr. F. G. Donnan, 
and “The Distillation of Liquid Air,” by Mr. E. C. C. 
Bayly, a paper on “The Reversibility of Galvanic Cells,” 
by Mr. T. S. Moore, was read by Dr. Lehfeldt. In these 
experiments the reversibility of cells such as the Daniell 
and the Clark, which are assumed to be reversible, was 
tested by allowing the cell to send a current, and by sending 
a current through the cell the E.M.F.’s of the cells were 
determined by means of a Crompton potentiometer, and 
from the E.M.F.’s on open and closed circuits the internal 
resistances of the cells were calculated. Prof. S. P. 
Thompson asked if experiments had been made upon 
Leclanché cells where the products of the action escape. 
Dr. Lehfeldt said that experiments were not made upon 
these cells because they were known not to be reversible. 
A paper on The Damping of Galvanometer Needles,” by 
Mr. M. Solomon, was postponed until the next meeting of 
the Society. 


Electricity in New York.—tThe Electrical Review 
which is published in the above city gives in ite recent 
issue a prophesy as to what is to be expected in the way of 
electric supply in New York 10 years hence. At that date 
the elevated railway, the new underground rapid transit 
system, and the surface street railways will, our con- 
temporary thinks, be united under one effective manage- 
ment, and operated throughout by electricity. At the 
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same time the electric lighting companies are to be con- 
trolled by one central authority, so that vast central stations 
will be constructed and equipped with polyphase machinery, 


from which either lighting or traction loads can be 
supplied. In this way with a few large generating stations ' 


situated at the waterside and interconnected by trunk 
feeders, the faults in one generating station will not 
entail the breakdown of either the electric lighting, tram- 
ways, or railways. Our contemporary finally estimates that 
over 1,000,000 h.p. will then be required in these central 
stations, and that electricity will be produced at such low 
rates that its use will be almost universal. 


Water Power and Russian Waterfalls.—We 
gather from the Continental Press that a commission of 
the Learned Committee for Mountains has concluded ite 
work in connection with the question of utilising the waste 
water power of the Kiwatsch, Girbas, and Port Porog falls 
in Russia. Two engineers have been commissioned to 
survey the respective falls and submit detailed reports 
thereon. Pending the completion of these reports the 
commission has decided to permit private parties, subject 
to certain restrictions, to participate in the exploitation of 
these falls. The conditions above referred to are that the 
number of the lessees shall comprise not less than three 
and not more than five persons; that only large under- 
takers shall participate in the competition, and that these 
must be in a position to arrange for the necessary installa- 
tion of plant for utilising the full power of the falls; the 
undertakers shall be bound to distribute the surplus energy 
generated to all the factories witkin a certain radius of 
the falls ; and, lastly, the utilisation of the power of the 
Kiwatech fall must be so far restricted as to avoid detract- 
ing from the natural beauty of the fall. 

The Pacific Cable.—With regard to the projects of 
the Eastern Extension Company in Australia, we note that 
in the House of Commons on Monday Mr. Hogan asked 
the Secretary for the Colonies whether he had received 
protests from the Canadian and New Zealand Governments 
against the concessions recently granted to this company 
in Australia as being likely to militate seriously against 
the financial suecess of the Pacific cable, in which the 
Imperial, the Canadian, and the Australasian Governments 
were joint partners, and whether, in view of those protests, 
it would still be possible to revoke the concessions and 
prevent any further complications of a like character; and 
whether he had received a reply to his message to the 
Australian Governments on the subject. In reply to Mr. 
Hogan, Mr. Chamberlain stated that he had received 
protests of the nature described from Canada and New 
Zealand. He was informed by the Government of New 
South Wales that the arrangements with the Eastern 
Extension Company were not yet concluded, though it 
was aware that the decision of the recent conference of 
Prime Ministers was generally favourable to the proposals 
of the company. 

Boiler Inspection.—An instance of the jealousies 
which exist between rival trades unions is seen in the 
opposition brought by the Amalgamated Society of Engi- 
neers to a Bill called the Boiler Registration and Inspection 
Bill. An amendment was to be proposed on Wednesday 
last to this Bill to the effect that boilermakers should be 
exclusively employed as inspectors. The Amalgamated 
Society of Engineers point out that while they do not 
wish to set up any claim for the exclusive employment for 
the class of workmen they represent, they consider that as 
a matter of fact the boiler inspectors at present employed 
by the Board of Trade under existing Acts, as well as those 
employed by Lloyds Register or the boiler insurance 
companies, are chiefly men who have had workshop expe- 
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rience. At the time of writing we do not know whether 
the amendment will be allowed to stand, but we do agree 
with the Amalgamated Society of Engineers protest against 
the undue restrictions as to the class of men who should be 
employed as boiler inspectors. It would be obviously 
absurd to employ anyone who has not had extensive 
experience with steam-boilers, but other experience in addi- 
tion would be most valuable. 

Government Telephone Rates.—The action in the 
United States with respect to the telephone rates in 
Columbia has ended in a verdict in favour of the telephone 
company. It will be remembered that in January, 1898, 
an Act of Congress was passed fixing the maximum rate 
for telephone connections in the district of Columbia at 
£10 per annum. The telephone company refused to agree 
to this arbitrary Act, and the Supreme Court of the district 
now states that they are quite right in so doing. The 
judge rules that the Act in question was unconstitutional, 
as it infringed the simple principle that the price of any 
commodity could not be justly fixed by the Government. 
In this, as in other matters, competition must be looked to 
to solve the question of what were the lowest paying rates 
for telephones. It is interesting to note in this connection 
that a number of independent telephone companies in the 
United States have gone into liquidation because they 
started business on rates which did not allow of any margin 
for depreciation and contingencies. Our municipal autho- 
rities will have to guard against a similar mistake when 
the Post Office at length issues licenses to enable them to 
establish telephone exchanges. 

Indiarubber from Sierra Leone. — The United 
States Consul in the above district of West Africa 
reports favourably on the indiarubber industry. He 
states, however, that the native collectors, in their 
endeavour to increase the amount of rubber they collect, 
are now frequently bleeding the roots of the tree as well 
asthe body. This is said to be fatal to the trees, and at 
the same time the rubber collected from this source is of 
inferior quality. The Consul suggests that this inferior 
root rubber should be refused altogether by the buyers in 
the local market, and by the foreign markets, in order to 
prevent the destruction of the forests. Unfortunately, the 
demand for raw rubber prevents this being done, as it other- 
wise would be. The report also contains some interesting 
information as to the impurities often found in rubber from 
the Sierra Leone district, and discriminates between those 
which are introduced inadvertently and those which find 
their way into the rubber from the desire of the collector to 
increase his income without correspondingly increasing the 
labour of collecting. The report states that the Governor 
and officials are fostering a plan for planting rubber trees 
and vines in the colony. 

Glasgow Telephones.—The Glasgow Corporation 
last week considered a report by Mr. A. R. Bennett, the 
telephone engineer, on telephones for Glasgow. He states 
that a complete exchange for 5,250 metallic circuit lines— 
viz., 5,000 subscribers within the city and suburbs, 200 in 
outlying places in the telephone area, together with 50 
public telephone offices—should be undertaken. At the 
same time provision should be made as regards floor space 
in the switch-rooms, plans of the switchboards, size of 
distributing poles, and number of conduits in the vicinity 
of the switch-rooms, for another 5,250 lines, making a total 
of 10,500 lines for which the groundwork would be laid. 
As regards available floor space and its possible future 
extension, a probable further expansion to 20,000 lines 
should be borne in mind. He estimated the total expendi- 
ture at £121,000. The special committee recommended 
that the Corporation should remit to them to secure 
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premises for switch-rooms, to proceed with the organisation 
of a telephone department and the establishment of a 
municipal telephone system on-the lines indicated in the 
report ; and also to apply for the consent of the Secretary 
for Scotland to the Corporation borrowing £120,000 for 
telephone purposes in terms of the Telegraphs Act, 1899. 
Water Power from the Rhine.—It is stated in 
the technical Press of Germany that the proposed new 
water-power scheme for utilising the fall of the Rhine at 
Laufenburg is approaching realisation. Several firms have 


united for the purpose of carrying out the scheme, including 


the following: the Druckluft und Electricitäts-Gesellschaft, 
of Berne; Messrs. Felten and Guilleaume, of Mühlheim; 
and Messers. S. Z. de Ferranti, of London. We are given 


to understand that the desired concessions have already 


been arranged. It is intended to put down a large turbine 
plant at Laufenburg in conjunction with an installation of 
electric generators, and from the latter power would be dis- 
tributed to the neighbouring factories, etc. To this end 
the company has two schemes under consideration, the first 
being the construction of a dam, and the alternative scheme 
includes the making of a tunnel. Of these two schemes 


it is probable that the first mentioned will obtain the 


preference unless insurmountable difficulties should arise. 
The plans provide for the construction of a dam across the 
Rhine which would, at the same time, include the turbine 
chambers and power-house. There would be 18 turbine 
chambers with a corresponding number of turbines and 
dynamos. It is estimated that with this scheme 30,000 h.p. 
would be obtainable at low water. 

Water Power in Switzerland.—It is only natural, 
having regard to the prevailing healthy state of the elec- 
trical industry, that water rights and concessions should at 
the present time be in great demand. This state of things 
applies especially to Switzerland, where agents of both 
native and foreign firms are traversing the country in all 
directions with a view to acquiring water rights. But 
although the waste power to be had is still very consider- 
able, it is stated that the difficulties of obtaining conces- 
sions are becoming much greater. It appears that the 
local authorities are endeavouring to reserve to themselves 
the rights over the water power still available in that 
country, and seem to be determined not to concede 
these rights to the first applicant, as has hitherto been 
generally done. The Canton Granbiinder, we are informed, 
possesses an immense wealth of waste water power, and in 
the near future may be expected to legislate in the matter. 
The Government has already submitted a draft concession- 
agreement to the local authorities under its jurisdiction, 
and this is to serve as a pattern for others. This concession 
provides for rights extending over 50 years. The rental 
of the water power is to be at the rate of from 3s. to 5s. per 
horse-power year, the rent being based upon the power 
conceded, and not upon the amount actually utilised. 

London Telephones.—A paragraph has been going 
the round of the daily Press to the effect that the Post 
Office system of telephones is expected to be practically 
completed in the City area, and in Westminster, Chelsea, 
Belgravia, South Kensington, and Kensington to Notting 
Hill; West Kensington, Brompton, Fulham, Wimbledon, 
Putney, Barnes, and Mortlake, Kew, Richmond, Twicken- 
ham, Kingston, Norbiton, and Surbiton; Hammersmith, 
Turnham Green, and Chiswick before the end of the year. 
It will be remembered that in the last session of Parliament 
£2,000,000 was voted for this work, and the paragraph 
states that large contracts have already been entered into 
for the plant and underground wires. While we should be 
only too pleased if the prediction should be correct, we are 
afraid that in view of the enormous amount of street work 


which would have to be carried out, and also the various 
details in connection with the construction of the exchanges 
themselves, there is not much likelihood of the prophecy 
being realised. In the meanwhile, no information whatever 
has been obtainable as to the scale of charges fixed to 
compete with the National Telephone Company. We believe 
that the National Telephone Company is eagerly awaiting 
the publication of the scale of charges so as to rearrange 
their prices. If only the company will undertake a keen 
competition, it is quite possible that the telephone system 
in London may still remain largely in their hands. 

A Long Telephone Span. — We notice in the 
Electrical Review of New York some interesting illustra- 
tions of some steel erections used by the American 
Telephone and Telegraph Company for supporting their 
wires when crossing the Connecticut River about five miles 
north of Middletown. We gather, by the way, that 
overhead wires were chosen on account of the retarding 
effects which take place in submarine cables. In this 


| case a span of 1,300ft. had to be arranged for, and it 


became necessary to erect a steel structure 182ft. high on 
the one side of the river. There was a high bank on the 
other side, which reduced the erection there required to 
82ft. The steel structure, which 18 182ft. high, consists of 
four steel stanchions tapering up to a rectangle at the 
top. These are braced together at 18 points in the height 
and cross braced at every section. At the present time 
20 wires have been thrown across the river, but provision 
is made for double that number. On account of the long 
span and the natural swinging of the wires in windy 
weather, great care has to be taken that they are 
sufficiently strained. Special precautions are taken to 
ensure their not swinging much, so that there may be 
no crossing. The wires are 0°165in. in diameter, and the 
copper alloy of which they are composed has a tensile 
strength of 82,000lb. per square inch. These structures 
are built to scale to a bridge-builder’s specification, and 
have been most carefully designed to resist wind pressure. 

Railway Accommodation.—With the continued 
complaints of overcrowding at certain times of the day 
on suburban lines, one naturally looks on electric traction 
as a means of overcoming these complaints. This could 
be done by allowing a higher average speed to be main- 
tained over the lines, and also by increasing the length of 
train which it would be possible to run at certain times 
during the day. We regret to hear, however, that one of 
the latest lines to be opened which uses electric traction— 
i.e., the Waterloo and City Railway—is now adıled to the 
list of the lines on which overcrowding occurs. This is, 
perhaps, only to be expected, seeing that the rush between 
Waterloo and the City takes place during limited hours in 
the morning, and the City men on their way home also 
expect to be carried within a limited time, and without 
overcrowding. In answer toa question in the House of 
Commons, Mr. Ritchie stated that the Board of Trade was 
not allowed to interfere in such a matter in the manage- 
ment of a railway as the accommodation provided on the 
line. He stated, however, that the number of trains run 
is as great as can be run with safety, and that the company 
have accordingly been obliged to make regulations limiting 
the number of passengers going on to a platform at any 
one time. This certainly tends to prevent serious accidents 
occurring through crowding on the trains when they first 
come into the stations, but it leaves the more serious 
complaint that the line is not capable of meeting the traffic 
demauds during certain hours. 

Canvassing.—The oxperience gained by the Grays 
Council with respect to a premature canvass for electric 
lighting consumers is only what one would expect. When 
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the Council approached the Local Government Board for a 
loan they asked for information concerning the probable 
number of consumers of electric light, and Mr. Preece was 
requested to have a canvass made of the district. Accord- 
ingly some 445 application forms were sent out, with the 
result that applications for only 104 8-c.p. lamps were 
received. The result, however, of a personal canvass was 
much more gratifying, as 45 residents out of 75 interviewed 
were in favour of having electric light introduced into the 
district, and Mr. Preece accordingly reported that there was 
every probability of an immediate load being obtained if the 
installation were laid down. It was made clear, however, at 
the Council meeting that the inhabitants naturally objected 
to signing an application form without knowing when 
the electric light would be available. For instance, an 
inhabitant would not care to undertake to have 20 or 30 
lamps installed in his house without knowing whether he 
might have to wait two or three years for the supply. This 
has been proved again and again in England with respect 
to electric light canvasses. When the mains are actually 
laid in the streets, and the supply is ready, there is no 
difficulty whatever in getting consumers to come on, but, 
as in this case, a premature canvass plays directly into the 
hands of the gas companies. We trust that at Grays the 
Council will decide to put down the works on faith. 


Chromium.— The following is an abstract of a paper 
by Mr. Wilhelm Hittorf in the Zeitschrift fuer Physikalische 
Chemie. The abstract is taken from the Journal of the 
Chemical Society. The peculiarities in the electromotive 
behaviour of chromium are further investigated, and the 
author advances many arguments in support of the view 
that the inactive state cannot be due to the formation of 
à film of oxide. Owing to the existence of tho different 
classes of chromium compounds, the metal may exhibit 
any potential between the two extreme values; the 
highest value corresponds with the active state in which 
chromium gives rise to the lower compounds. This active 
state is assumed when the metal is placed in sulphuric, 
oxalic, hydrofluosilicic, or the halogen acids, at tempera- 
tures which are lower the more concentrated the acid ; 
it is also active in fused halogen salts or in their boiling 
solutions. The metal becomes inactive when immersed 
in solutions containing free chlorine or bromine, or in 
strong oxidising agents. The limiting values, however, 
last but a short time after removal from the liquids, the 
metal speedily assuming an intermediate state; the most 
stable active state is that produced by fused halogen salts. 
The activity is also lowered in all cases when the metal 
serves as an anode for a current produced either oxternally 
or internally, and, with sufficiently strong currents, chromic 
acid is produced, either by decomposition of water by 
anion and subsequent union of the metal and oxygen, or 
by the intermediate formation of a compound of the anion 
and chromium. When the metal is used as a cathode, 
it rapidly assumes the active state. The author points 
out that Berzelius and Wohler had previously observed 
differences in chromium under different conditions. 


A Four-Motor Snow. Plough.— The Street Railway 
Review illustrates a heavy four-motor snow-plough which 
is being used by the Interstate Consolidated Street Railway 
Company, of North Attleborough. The value of such a 
plough is largely determined by ite weight for adhesion 
and by the power of its equipment, and both these factors 
have been carefully observed in the plough before us. The 
total weight of this electrical snow-plongh is 20 tons, 
distributed as follows: the body, four tons; the two 
ploughs, two tons ; the trucks and motors, 14 tons. In 
addition to this, salt and sand will be carried, which will 
bring the total weight on the wheels up to 22 tons. There 
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ars eight driving wheels. The equipment consists of four 
G.E. 1,000 motors with four turn armatures. The shaft 
of each armature carries a 22-toothed pinion, which gears 
into a 62-toothed driving wheel, giving a speed reduction 
of 281. The trucks are designed for great strength, 
with a minimum number of parts. Very few parts 
are used, and the truck is enclosed by a steel frame, 
which completely envelopes the motor wheels and brake 
rigging, and prevents snow from falling back in between 
the wheels. The ploughs themselves are fastened directly 
on to the truck, so as to come almost on to the ground at 
all times. It was a matter of great difficulty to arrange 
these ploughs so that they could be fastened on to the 
truck and controlled inside the car without interfering with 
the truck swinging. The details of how this is done are 
clearly shown in our contemporary’s illustration, and are 
worth a careful study by those interested in snow-plough 
work. The length of the ploughs is about 10ft., and they 
are about 43ft. high. We gather that up to the present a 
sufficiently heavy snowstorm to properly test this plough 
has not occurred. 

Tramway Poles.—The decision of Vice-Chancellor 
Hall, of the Chancery Court of the County Palatine of 
Lancashire, with respect to the application of a Liverpool 
tobacconist for an injunction ordering the Corporation to 
remove a pole and fuse box in front of the plaintiff's 
premises, opens up a wide field for dispute in connection 
with electric traction work. The case is reported somewhat 
fully elsewhere in this issue, eo that our readers may 
see the facts for themselves. In view of the evidence of 
the city engineer, that the position of the poles in front 
of the plaintiff's premises was selected as the most suitable 
place to avoid obstructions from gas and water mains, 
it appears to us that the objections raised by the 
plaintiff fail. The evidence also seemed to be clear 
that the Corporation officials had not maliciously fixed 
the pole and fuse box so as to obstruct the foot- 
path in front of the plaintiffs premises. Still, the 
Vice-Chancellor held that there was no reasonable 
ground why the post should not have been placed 
elsewhere, and therefore the verdict was given for the 
plaintiff. We are afraid that a decision of this kind will 
induce frontagers along tramways using the span-wire 
construction to object to having iron poles in front of 
their premises. Each could individually prove that there 
was no great reason why he should be singled out to have 
the path in front of his house obstructed by a pole. The 
result would be an enormous amount of litigation, and in 
the end it would most likely entail a defective system of 
supporting the trolley wire. We hold that every care 
should be taken to place the poles so as to inconvenience 
the public as little as possible, but we think that the 
decision as to this position should be left in the hands 
of the borough engineer in cases such as have arisen in 
Liverpool. : 


A New Primary Battery.—The introduction of 
new primary battery to be used for electric lighting 
purposes is, as a rule, accompanied by a flourish of 
trumpets, and we are glad to note that at last a new 
cell is introduced by an engineer with almost an 
apology for bringing the matter forward. We refer 
to an article in the Revue d Electricité by Mr. L. Pedroni. 
In this article the author describes previous trials he 
has made with different types of primary celle. The 
new type is designed to have the following advantages: 
low internal resistance and constant potential when at 
work. We gather from the description, which is not any 
too full, that the cell is of the Daniell type, with particular 
arrangements to secure the sulphate of copper solution. 
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The author states that with 20 elements he got 22 volts. 
He has taken an ampere for a long time from the cell 
without the E. M. F. falling appreciably. He had not instru- 
ments to make actual measurements with the cell. He 
quotes, however, from some experiments made at Geneva 
on these cells, which when connected to a resistance of 
13 ohms for 888 hours still gave 1°08 volts per cell without 
a variation of more than hu volt. The author states that 
with the arrangement the sulphate of copper solution is 
entirely prevented from getting at the zinc, and that this 
accounts for the good results obtained with the battery. 
After six months’ working no traces of copper were found 
on the zinc side. He proceeds to make calculations as 
to the cost of maintaining the battery, and claims that a 
10-c.p. lamp would not cost mere than 1d. per hour. At 
3'5 watts per candle-power this is equivalent to about 2s. 5d. 
per unit, We quite believe that such a result is possible, 
and that in certain cases, if the battery is not difficult to 
Keep in repair, it could be used commercially for small 
isolated systems of lighting, such as, for instance, the 
lighting of a few rooms in a country house. 


Pneumatic Dispatch.— At the meeting of the 
Society of Arte last week Prof. C. A. Carus Wilson read 
an interesting paper on the use of pneumatic tubes for 
the distribution of mails. The lecture was illustrated 
with a number of interesting drawings showing the 
arrangements used both in England and in the United 
States for transmitting packages economically over con- 
siderable distances. Naturally, reference was made to 
the large tube which was constructed in 1865 by the 
Pneumatic Dispatch Company for connecting the General 
Post Office with the Euston Railway Station. This 
enterprise was not a commercial success, but the tube 
itself is still intact, In this case we understand that rails 

were used, and that in consequence of the size of the tube 
it was not possible to get a good fit, and considerable 
leakage of air consequently took place. The author gave 
some useful figures as to the air pressures required to get 
a given velocity, and also as to the power required for 
driving a train electrically through a confined space. In 
connection with the tube from the General Post Office to 
Euston, Prof. Carus Wilson calculates that with 40 per 
cent. clearance, 20 h.p. would be required to maintain the 
whole column of air in motion at 40 miles per hour. If 
the speed of the carrier is increased to 60 miles per hour, 
60 h.p. would be required. In mechanical driving an 
increase in clearance involves a decrease in power required, 
whereas the reverse is the case when the carrier is 
propelled by air pressure. In reply to a question raised 
in the discussion, it was pointed out that if electricity 
were employed, the car must run on rails through a 
tube of considerable diameter, and that with the large-size 
car then involved it was not possible to bring the tubes 
into local stations so conveniently as with pneumatic 
driving and smaller tubes. The description given of the 
means of ejecting the carrier at any required station with 
the pneumatic — as used in New York was described 
fully. 

A Unique Transformer.—aA transformer of 450 kw. 
capacity has recently been put to work at the works of 
the Acheson Graphite Company, in connection with the 
Niagara Power Company. This transformer is used in 
the industry of making graphite from amorphous carbon 
or coke. The current is received into the works at a 
voltage of 2,200, and is there transformed down to 12 
volts, the current with the above output being 37,500 
amperes. The design of the transformer is 80 arranged 
that its voltage can be increased up to 30 if need be. 
The transformer was manufactured by the Westinghouse 


Company, and is oil insulated and water cooled. It is 
placed in an iron tank 6ft. high and 5ft. Ain. in diameter. 
The secondary circuit consists of a single turn of massive 
copper bars connected in parallel. The cross-section of each 
bar is 6in. by Zin., and eight of these are used in parallel. 
The primary windings are interleaved between these bars 
80 as to reduce the leakage effects. The power factor of 
the transformer is said to be 85 per cent. The method 
of varying the secondary pressure from 12 volts to 30 
consists in altering the number of turns in use in the 
high-voltage windings. The heavy connections of the 
secondary are not changed. In this way the alteration 
of voltage is accompanied by a considerable change in the 
magnetic flux used. We are not told whether the heating 
of the transformer is very largely affected by this. A 
switchboard is provided, on which are 20 switches corre- 
sponding with the same number of steps from maximum to 
minimum turns in the primary winding. When changing 
over from one voltage to another a resistance is introduced 
across the turns which it is proposed to cut in or out, go 
that sudden changes are not made, nor is it necessary, to 
break the current. It is stated that as the number of 
turns is reduced the copper loss in both primary and 
secondary is also reduced, but, of course, the iron loss is 
increased. In this way the total power loss remains 
almost constant throughout the range of the secondary 
voltage. We are indebted for the above particulars to the 
Electrical Review of New York. 


The Telegraphs in the Philippines.—We notice 
in the Electrical World a very interesting report by General 
A. W. Greely, of the American Army Signal Corps. It is 
stated in the report that the men of the Signal Corps have 
been under fire in no less than 61 engagements in the 
Philippines. In the 10 months ended June 30 last year 
a record for military telegraphing was established, the 
number of messages sent being 260,000. Since then, 
however, the number of messages greatly increased, until 
in November the daily number stood at 4,000. An exten- 
sion of field operations during January has, however, still 
further increased the number of telegraphic messages, and 
the average was over 5,000 per day. A great novelty in 
the world of telegraphy is to be found in the field outfit of 
the Signal Corps. Each signaller carries a box about Qin. 
square, in which is what is very appropriately termed a 
“buzzer,” this instrument affording communication with 
the base by either telegraph or telephone. The buzzer is 
a vibrator, operated by a high-tension current generated 
from a dry battery and an induction coil also carried in 
the box. The wire used is carried on a portable reel, and 
consists of a 7-ply wire of two gauges, made with six steel 
wires wound round a copper wire. The buzzer is stated 
to be a most valuable adjunct for communication, as it 
operates through miles of wire under almost any con- 
ditions, whether laid in swamp or on the ground. It 
has worked the cables of the Signal Corps when there 
were very serious leaks owing to mechanical injury. An 
incident is deacribed in the report with respect to the 
adaptability of this instrument, whereby an ordinary fence 
line over a mile long was used as the conducting line, 
buzzers at the ends giving distinct signals. At Manilla, 
it appears, there is an excellent office, having a 100-wire 
switchboard and a dynamo and storage battery system, 
etc. In this office all messages are taken on the type- 
writer. There are, it is stated, over 100 Signal Corps 
telegraph offices in operation on the Island of Luzon alone, 
and the telegraph system is replaced on all short-distance 
lines by telephones. In this way nearly 200 Bell 
telephones are operated by the corps in Manilla and ‘the 
neighbourhood, 
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THE WILLESDEN WORKS OF THE METROPOLITAN 
ELECTRIC SUPPLY COMPANY. 


the south by the Grand Junction Canal, and on the west 
by Acton-lane (Fig. 1). It is conveniently situated, there» 
fore, for access by railway, water, and road. Thus a neng 
connects the company’s coal stores with the London an 


The Willesden works of the above-named company were | North-Western Railway. A wharf has been ereçted along. 


opened to a distinguished gathering on Thursday week. The 
news of the relief of Ladysmith, coming in the morning, 
made the occasion a most happy one. It occurred to us, 
when going round the station, that the supply from the 
machinery at Willesden would be as great a relief to the 
other stations of the company as Lord Dundonald’s 
entrance into Ladysmith was to the inhabitants. The 
Metropolitan Company was formed in 1887, and secured 
in 1889 and 1890 provisional orders for the lighting of the 
large areas included within the dotted lines on the map 
(Fig. 1). To supply these districts it was decided to use 
the alternate-current system, and stations were accordingly 
built at Manchester-square, Sardinia-street, Rathbone- 
place, and Amberley-road. A small station was also 
established at Whitehall Court. Owing to the state of 
the electrical industry at that date, the company had to 
try new types of electrical plant and central-station equip- 
ments. The usual troubles of pioneers followed, and it is 
a credit to the engineers that at the present day the 
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FIG. 1.— Block Plan of the Willesden Site of the Metropolitan Electric Supply Company. 


consumers connected to the Metropolitan Company’s mains 
demand a larger maximum output than those on any 
other system in the kingdom. This large number of con- 
sumers has been obtained in spite of competition in many 
districts, and in spite of fires, injunctions, etc. In fact, 
the various works in London have nearly all had to be 
remodelled, and have during the past two winters been 
supplying very much larger loads than was thought possible 
when they were first designed. The darkest period of the 
company’s existence as regards its supply occurred about 
Christmas, and was due to the Willesden works not being 
able to relieve the older works as soon as was hoped. 
Now, however, that the erring contractors have supplied 
the missing links, promised before and not delivered, the 
plant at Willesden can take a share of the load. As a 
result the consumers will get a reliable supply again, and 
we trust that the company will also benefit from the more 
economical arrangement of plant for generating the com- 
modity they supply. 

The site on which the new works are erected is partly 
in Willesden and partly in Acton, and is about 84 acres in 
extent. It is bounded on the north by the main line of 
the London and North-Western Railway, on the east by 
the Midland branch from Child’s Hill to Gunnersbury, on 
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the canal, and arrangements have been made for storing 
large quantities of coal as a reserve for all the company’s 
works, The buildings as designed will ultimately consist 
of east and west boiler-houses, each 384ft. long by 88ft. 
wide, and a central two-bay engine-house, 384ft. long by 
112ft. wide. This will cover a total area of upwards 
of 24 acres. ‘There will be four chimney shafts, one 
only of which, having an internal diameter of 13ft. 6in. 
and a height of 165ft, is at present erected. The 
estimated capacity of the works when completed will 
amount to 45,000 i. h. p., or 27,000 kw., and will be 
capable of providing for the requirements of a con- 
nection of 1,620,000 lamps. The present buildings, 
which will form the south-east block of the completed 
works, consist of about one-third of the east boiler-house 
and rather more than one-third of the east bay of the 
engine-house. They contain plant sufficient to supply a 
connection of 270,000 8-c.p. lamps, or one sixth of the total 
estimated output. A second section of equal capacity is 
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now in course of construction, and further sections of 
similar size will be added as required. The boiler-house, 
as now erected, measures 164ft. by 88ft. It is equipped 
with 16 Babcock water-tube boilers, eight on each side, 
with a heating surface of 3,500 square feet per boiler. The 
boilers are fitted with superheaters. Special attention has 
been paid to the coaling arrangements so as to reduce 
hand labour to a minimum. The coal and ash handling gear 
was all supplied by the Temperley Transporter Company. 
The coal arrives either in barges brought alongside the 
quay or in railway trucks. In the barge or truck men are 
employed for filling the skips, which are of the type shown 
in Figs. 2 and 3, and of a capacity to contain 15cwt. of coal. 
The transporter lifts the loaded skips out of the barge to the 
traveller on the transporter beam, a height of about 55ft., 
at a speed of 200ft. per minute. When the skip reaches 
the 1 beam, it is carried by the traveller (illus- 
trated in Fig. 4) along the transporter beam at a speed of 
from 600ft. to 800ft. per minute, the hoisting rope being 
supported at intervals of 55ft. by the rope carriers, which 
are seen on the general drawings (Figs. 5 and 6). The full 
skip en route to the bunker-house is stopped over the 
weighing machine shown on the bridge, and after 


being lowered upon the machine for weighing, is again 
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taken up by the transporter and continues its journey to 
any required position over the bunkers at which it is 
desired to deposit the coal. The coal is automatically 
deposited into the bunkers by mechanism which unlocks 
the self-tipping skip upon the driver commencing to reverse 


the loaded p are deposited on the weighing machine, 
and afterwards automatically emptied into the bunkers, 
the empty skip being returned to the railway truck. 
The manner and speed of working when dischar ng from 
the railway wagons is similar to that descri or the 


the direction of travel of the skip along the transporter beam. | discharging of barges. The transporter is also used for 


Fia. 2.—The Automatic Dumping Skip of the Transporter when being Lowered. 


The empty skip is returned along the beam by the over- 
hauling gear, which is counter-weighted, at a speed of from 
800ft. to 1,000ft. per minute, and upon arriving at the end 
of the transporter beam projecting over the barge is 
lowered by means of a brake and deposited gently into the 
barge. The next full skip is then taken up by the trans- 
porter, and the cycle of oprations just described are 
repeated. The transporter will perform from 30 to 40 


Fic 8.—The same Skip Righting itself After Emptying 


taking away the ashes, which are loaded into skips, taken 
up by the transporter, travelled along the beam, and 
lowered to the barge, but without allowing it to touch 
the heap in the barge. Then, upon commencing to lift, 
the skip automatically discharges its contents. The electric 
transporter winch (illustrated in Fig. 7) is fixed within the 
housing shown on the right-hand side of the tower, 
elevated at a position which gives a commanding view of 


Fig. 4.—Double-Purchase or Fallblock Traveller and Rope-Carrier: 


trips per hour, the number of trips varying with the 


distance to be travelled in each case. The maximum 
distance to be travelled by the loaded skips at present is 
_274ft., but the machinery is arranged for an extension of 
the building to double this amount. The transporter can 
be used in the same way for dealing with the supply of 
coal which arrives in railway wagons. The coal is discharged 
from the railway wagons into skips which are lifted by the 
transporter through an opening in the platform of the bridge; 


the barges, the railway tracks, and the bunker-house. 
Within the tower a pair of elevators are provided for 
taking up Decauville wagons containing coal. The wagons, 
upon reaching the level of the bridge, are traversed over 
the weighing machine and afterwards tipped at any 
portion of the coal bunkers, the empty wagons being 
returned in one elevator whilst the full wagon is being 
raised in the other. The electric engine for working 
the elevators is placed in the house shown on the left. 
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In this way a duplicate system of coaling is secured. It is 
worthy of note that with this system of elevating and 
transporting, the man at the winch is able to control the 
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be used at present in conjunction with the older stations of 
the company in London. The frequency in this case 
naturally is to be the same, although the Metropolitan 
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FIG., 5.— lan and Elevation of the Temperley Transporter used for Coal and Ashes. 


exact position along the transporter bar at which he will | Company have not worked their generators in parallel in 


dump the coal, and, in fact, to regulate in any way the | the 


ondon stations. The need for constant frequency is 


movement of the skip. Whether he requires to hoist | due to the fact that in many types of electricity meters a 
ashes or coal, in no case is any adjustment required along | change of frequency involves a change of constant. The 


the transporter beam. The coal on arrival is dumped into 
the coal bunkers situated over the centre of the boiler-house, 
from whence it runs by gravity into the hoppers of the 
mechanical stokers. Eight of these are at present fitted 
with the automatic Vicars stokers, and the remaining 
number of boilers are hand-fed. As soon, however, as the 
transporter gear is complete, we believe that the whole of 
the stoking will be done mechanically. The whole of the 
ashes from these boilers pass down into a big gangway 
under the boiler-house floor, 5 which they are wheeled 
to the far end of the transporter beam. The water supply 
used on the works is obtained from the Grand Junction 
Canal, but an emergency connection is also made to the 
mains of the West Middlesex Waterworks. 

The present dimensions of the engine-room are 175ft. by 
72ft. It is divided from the boiler-house by a substantial 
brick wall, the remainder of the construction being for the 
most part iron; and it has an iron and glass roof. It is 
fitted with an electrically-operated traveller capable of 
lifting 30 tons. The electric motor on this crane is of the 
direct-current type, and is supplied from some auxiliary 
plant in an adjoining building. The foundations for the 
machinery consist of concrete 19ft. in thickness. It may 
be here mentioned that a large quantity of excellent brick- 
earth having been excavated in the course of constructing 
the engine beds, it has been decided to lay down a small 
brickmaking plant of the most modern type, which will 
enable the company to make its own bricks for future 
extensions, and thus deal profitably with a waste product 
which would otherwise have entailed a serious expense 
to remove. 

The three engines at present erected are of the Westing- 
house vertical compound type, each of 2, 500 i. h. p. They are 
fitted with automatic expansion governors. These engines 
are designed to run at any speed from 116 revolutions up 


$0,146. This was necessary in order that the plant may 
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dimensions of the cylinders of these engines are as 
follows: the high-pressure cylinder is 36in. in diameter, 
while the low-pressure one is 55in., and the stroke in each 
case is $6in. The valves used to distribute steam, both of 
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the high and low pressure cylinders, are of the piston type. each engine. These are of the surface-condensing type, 
The main crankshaft is 40in. in diameter on the bearings | the circulating water being cooled in a Barnard's cooling 
and 20in. where the armature is supported. The main tower. Each of these three cooling towers is about 
bearings of the engines are water-cooled, and are provided | 12ft. square inside and 37ft. high. The circulation of 


Fia. 7.— Electric Hauling Gear with Two Speed-M>tlons. 


with adjustments in all directions. The oiling system | air up the towers is maintained by two fans at the 
designed for these engines is most complete, there being | base of each tower. The fans are 12ft. in diameter, and 
forced lubrication to practically every point. The governors | run at 120 revolutions per minute. They are driven by 
are guaranteed by the makers to hold the engines to | three Bumsted and Chandler engines, Each cooling tower 
within 3 per cent. at any required speed, and they are! is guaranteed to cool 80,000lb. of water from 130deg. to 
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Fig. 8.— View of the Electric 30-ton Crane showing Driviug Gear and the Conductors conveying Current to the Crane. 


also capable to adjustment over a wide range. Up to the , 80deg. F. per hour. The circulating water supply at the 
present, however, the adjustment of these 5 for top of the tower triokles down over galvanised wire mats, 
parallel running has not been completed. These engines through which the current of air passes. The general 
are run condensing, or, in cases of emergency, they exhaust | design of the engine and condensing plant can be seen in 
to atmosphere, independent condenser is provided for | Fig. 9. 


334 THE ELECTRICAL ENGINEER, MARCH ð, 1900. 
direct onthe ‘hafta of those. der nge were aleo 


cast-iron frames. A good idea of the general design of this 
machine, as well as of the arrangement of them in the station, 


Fia. 9.—View of the Westinghouse Engines at Willesden. 
supplied by the Westinghouse Company. The machines 
are built up to act as flywheels of these engines. Each 
of the alternators is capable of generating 1,500 kw. ata 


can be gathered from Fig. 10. The revolving armatures 
consist of steel laminated cores, which are recessed to 
receive the heavy copper armature bars. The field windings 


Fie. 10.—General View of the Engine-Room showing the Westinghouse Iwo- Phase 1,500-kw. Alternators. 
pressure of 500 volte. Naturally, half of this output is | consist of c 


opper tape wound on edge and most carefully 
given off in each phase. The fie d-magnet system is fixed, | insulated. the 5 circuits oe kept quite distinct, 
and consists of 62 laminated iron pole-pieces supported in | there being four collecting rings on the armature spindle, 
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The exciting current for the field magnets is provided by 
direct-current machines coupled to extensions of the main 
shaft. The main switchboard controlling these three large 
alternators is placed in the gallery overlooking the engine- 
room. The following instruments are provided for each 
machine: Three automatic circuit-breakers, which inter- 
rupt the circuit when the current exceeds a pre- 
determined amount. These can be seen at the top 
of the switchboard (Fig. 11). The handle which 
projects over the measuring instruments enables these 
circuit-breakers to be closed simultaneously. In release, 
however, they act independently, so that a short-circuit in 
one phase will not interrupt the supply from the other 


phase of the alternator. We are not quite clear why three 
are used, seeing that in this way one wire of one phase is 
not interrupted. Below these automatic switches come 
three ammeters, two of which are placed in the alternate- 
current circuits, thus measuring the output from each 
phase while the third instrament is in the exciting 


circuit. Under these, again, are the wattmeters 
for indicating the actual output in power, as 
distinct from volt-amperes in each phase. The switch 


placed transversely beneath these wattmeters is the field 
awitch, by means of which excitation for any alternator 
can be rapidly transferred from the exciter to the battery 
of accumulators, which is provided as spare. This throw- 
over switch, which is of the Westinghouse type, is so 
designed that the change can be made without putting 
the exciter in parallel with the accumulators, or 
without interrupting the exciting current through the 
field. For this end a spring contact is arranged in 
between the pivota of the two contact bars of the switch. 
A projecting bar on one of these is so arranged that it 
makes contact with the spring just before the circuit of 
the exciting dynamo is interrupted. An auxiliary resist- 
ance is by means of this contact switched across the 
exciting terminals of the alternator, and this resistance 
completes the circuit until the switch reaches its final 
position connecting the accumulators on to the alternator 
field circuit. During the short interval of time in which the 
switch is moved over, the energy of the magnetising field 
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is quite sufficient to keep the exciting current at practically 
its normal value. Underneath this switch comes the main 
switch of the alternator, which consists of four contact 
bars arranged with laminated spring contacts at the point 
where they engage the jaws. The two handles seen on 
the lowest panel are used to regulate the exciting circuit 
of the direct-current machines, and the resistances in series 
with the exciting circuit of the alternator. Fig. 12 shows 
the back of the board and the resistance by which the field 
strengths are varied. Owing the large current generated 
by these alternators, the omnibus bars at the back of the 
board are all constructed of laminated copper in order to 
avoid the Kelvin effect which occurs when a large solid 
conductor is used to convey alternating currents. The 
cables leading from the switchboard to the transformer- 
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FIG. 12.—Back View of Switch voard showing Bus Bars and Field Khevstats. 


house are of the British Insulated Wire Company’s make, 
and are of exceptionally large section. 


(To be continued.) 


— 


ELECTRICITY IN COUNTRY HOUSES. 


We have received from Messrs. E. Scott and Mountain, 
of the Close Works, Newcastle-on-Tyne, a volume entitled 
“ Electricity in Country Houses,” which constitutes, in our 
opinion, the high-water mark in such literature on electrical 
subjects. The volume in question is devoted to illustra- 
tions of country house work carried out by the firm, 
and in each case a small amount of letterpress is given 
to explain the character of the work and of the plant 
used to supply electrical energy. We know of no 
volume which would be more likely to induce an owner 
of a country house to undertake the electric lighting 
of the same, as he has particular evidence before him of 
the artistic way in which the same can be effected. 
One cannot but think but that Messrs. Ernest Scott and 
Mountain have been particularly favouredin having the light- 
ing of such a number of mansions in the North of England 
and in Scotland, and it is greatly to their credit to say 
that in so doing they have made the electric lighting 
arrangements harmonise with the general architecture 
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A short résumé is given as to the advantages of electric 
lighting, electric heating, and of electric motors for drivin 

small machinery, such as is often required in large isolate 

houses. The installation in Grey Towers and Herrington 
Hall are then described. A view of the dynamo-house 
at the first-named installation shows careful attention to 
engineering details, and the cleanliness of the engine-room is 
evidently enhanced by the general arrangements. We 
notice that the accumulators in this installation are placed 
in single rows on brick piers, which enables them to be 
easily inspected or removed for repairs, should there 
be any occasion for the same. he first illustra- 
tion we give is of the Biggins Hall. The next 
illustration was taken at easham Hall, an old 


illustrations of the work carried out. We note that the 
book was published by the Mathieson Photo Block Com- 
pany, of London, and the work does them credit. 


CENTRAL STATIONS.* 
BY C. STANLEY PEACH, F. RI. B A. 
(Concluded from page 311.) 


Now as regards the commercial aspect. There are now 
438 bodies (municipalities or companies) in the United 
Kingdom possessing provisional orders for the supply of 
electricity, of which 191 are now supplying current; 


Waunun 


Fig, 1.— The Biggi-s Hall. 


country mansion, about three miles from Darlington. At 
this installation the whole of the laundry machinery is 
driven by electric motors, Fig. 3 showing the arrangement 
adopted for driving the mangle. A large number of other 
illustrations are given, showing how very well electric 
lighting can be adapted for drawing-room lighting and for 
lighting the dining-rooms, etc. The motive power used 
by the firm in each case is determined by its situation. 
Thus we notice that at Scutterscliffo Hall water power 
was available, and turbines have consequently been 
employed. The outside of the turbine-house is illustrated. 
This shows the flume and the stone dam which had to be 
erected to secure the necessary head of water. At the end 
of the volume testimonials are given from several of the 
firm’s customers, which were only to be expected from the 


50 more will shortly do so. Nearly 300 central stations 
have been erected in the course of the last 11 years, of 
which all but a few are complete, and many more will 
shortly be commenced. Machinery of over 400,000 h.p. 
has been put in, over 100,000 b.p. being in London alone ; 
the current generated is sufficient to illuminate over 
12,000,000 lamps of 8 c.p. each or their equivalent ; over 
160,000 consumers are taking current for various purposes, 
and the districts allotted contain upwards of 20 millions of 
inhabitants. The capital invested in the industry exceeds 
£32,000,000 (of which about £8,000,000 is represented by 
London companies), and, with that of the allied manufac- 
turing industries called into existence and supported by it, 
£58,000,000. 

Lecture delivered at Carpenters’ Hall, March I, 1900. 
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This brings us to the end of both the legal and com- 
mercial history of the subject. It has taken perhaps rather 
more than a fair share of the time at our disposal, but the 
points which are vital to a successful design for a central 
station are to be found in the history of the industry, its, 
development, present magnitude, and the future which lies 
before it, and to this end this portion of the subject must 
not only be studied, but thoroughly mastered. A simple 
illustration will make the development clear. [Mr. 
Peach then showed on the screen typical plans of 
electricity works in London, calling attention to the 
great increase in size since the works were laid 

own in Little Chapel-place, Westminster, in age 
Thus, the Broadway station had a cubic capacity o 


tion. 


general arrangements which obtain at the present time, and 
point out special features which assist in our final considera- 
tion of the subject. In this way you will, I trust, get a much 
better idea of the matter than any verbal description of 
them room by room could give you. The views will be pre- 
sented as nearly as possible in chronological order, com- 
mencing with the earlier stations. [At this point, slides 
giving views of the principal rooms of the following stations 
were exhibited on the screen : Chapel-place, Eccleston-place, 
Davies-street, Millbank-street, Mason’s-yard, Carnaby-street, 
City-road, Chelsea, City and Waterloo Railway.] Round 
the room are a large number of designs, and among them 
some specially interesting plans, which will repay examina- 
ose of the South London Company’s station show 
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Fic 2.—View in Measham Hall. 


16,384 cubic feet, St. Luke’s station a capacity of 
1,736,128 cubic feet, the Battersea station a capacity 
of 2,300,000 cubic feet. The station of the Central 
Electric Supply Company when completed will have a 
capacity of no less than 15,500,000 cubic feet. This 
illustrates the development by size in a general way, but 
the engineer could tell you of much greater and far more 
important mechanical and electrical changes and progress 
which it is neither my province nor within my power to 
explain. These changes do, however, affect and modify 
both the design and construction, and though we cannot 
to-night deal with the cause, we shall see the effects in the 
arrangement and construction of the buildings as the views 
of some central stations and of the principal divisions are 


exhibited, As they pass before you I will explain the 


the combination of a central station witha dust destructor, 
kindly let for exhibition by Messrs. Kincaid, Waller, and 
Manville, the engineers and architects. There are also 
other plans and details which will give you a fair idea of 
the arrangement and construction of many kinds of 
stations, both in London and the provinces ; the Macdonald- 
road station of the Edinburgh Corporation, of which the 
drawings were kindly lent by the arehitect, Mr. Cooper, 
and Prof. Kennedy, the engineer, being one of them. The 
first t of this station is now complete, and, as you will 
see from the plans, the station, when finished, will be a 
large one. The elevation possesses considerable architec- 
tural merit, and it has not by any means a factory appear- 
ance. The stations of the Corporations of Oldham, Weat 
Hartlepool, Belfast, and many others, will give you some 
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idea of what is being done in other parts of the country. 
It now only remains to deduce some points which must 
be borne in mind in the design; to indicate some of the 
conditions which affect the construction, and to suggest 
some of the methods which are likely to prove suitable to 
meet the requirements of the special kind of buildings 
which are n in connection with the industry. 
Now, as I have already indicated, most of the pointe are 
to be found in the history of the circumstances which 
have created the necessity for the buildings rather than in 
the “bricks and mortar” of any building of the kind 
already existing. The first deduction to be drawn is that 
these undertakings being for commercial purposes economy 
is of paramount importance. But by economy is not to 
be understood mere cheapness, which is so often mistaken for 
it. Im the case of central stations, a building of which 
cheapness is the great feature nearly always is the least 
economical in the long run. Many of these buildings put 
up in the early days have already been pulled down and 
new ones built in place of them, and numbers more will 
meet the same fate in a few years. As we proceed, you 
will see for yourselves, I trust, in what way economy can 
best be obtained. I think we may take it that in central 


made, we are, nevertheless, at the very beginning of public 
supply of electricity from central stations, and that finality 
is as remote as ever. The Act of 1899 cannot fail to pro- 
duce great changes, and unless the buildings which are now 
about to be erected are designed with a view to the future, 
as well as to meet the immediate requirements of the 
present, the same waste which took place when many of 
the earlier central stations were built will again result. 

By what means adaptability is to be obtained is, of 
course, a matter of individual judgment. In many 
instances the object will be met by constructing the build. 
ings with the fewest number of fixed pointe of support, by 
arranging all other parte of the enclosing structure or the 
divisions of the structure in such a way that they can be 
easily and quickly removed without interfering with plant 
which is working, without the necessity of shoring, and 
without causing dust or dirt; in providing a sufficient 
margin of strength in each part of the structure at the 
time that it is erected to admit of indefinite increase in 
size, or, What amounte to the same thing, constructing 
these buildings in bays which are independent of their 
surroundings and derive no lateral support from them; in 
apportioning to the several departments such relative pro- 
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stations it can best be secured by justly estimating the 
limitations of the present while bearing in mind the 
requirements of the future, and that it is only by 
doing this that we can produce suitable arrange- 
ments for conducting the business to commercial advan- 
tage, which is the essence of the whole matter. The 
buildings must never become obsolete, because their 
value at the end of the term granted by the provisional 
order depends on their fitness and the possibilities for 
further use existing in them at that time. Fitness and 
durability, then, rather than mere cheapness, should be the 
aim, and should influence the plan, the kind of construction 
adopted, the selection of every material, and the disposition 
of the material in the structure. The points, therefore, 
which I recommend for your consideration to-night are 
those which tend to produce a structure which will not 
only be fit during the term of the provisional order, but 
that will remain suitable for its future work when its 
present owners may be called upon to assess the value of 
their undertaking ; and these points may for convenience 
be dealt with under four main heade—viz.: (1) adapt- 
ability, (2) strength, (3) incombustibility, (a) architectural 
treatment. Now, adaptability is a wide term when applied 
to a central station, and it comprises a great deal more 
than provision for expansion over a site of which the 
limits are known, or extension in any probable direction. 
It must not be forgotten that, although great progress hasbeen 
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portions that they are compact in the first instance, and 
remain so both in relation to one another and to the whole 
building no matter what extensions take place. This point 
is of the greatest importance, and it has not hitherto received 
the amount of attention it deserves. If it be carefully con- 
sidered in the design, it will greatly facilitate the engineer's 
work, especially in arranging the pipes, which are the veins 
and arteries of the whole system of machinery. Every part 
of the structure and contents of the building should also be 
accessible. Nothing should be crowded, and there should 
be ample space everywhere. Means should be provided 
for taking in or out any piece of plant or machinery without 
interfering with the work of the station or other pieces of 
machinery. The plan should be as simple as it is possible 
to make it, for simplicity and repression are the merits 
of this class of work. In short, adaptability consiste in 
making the building as flexible as possible. Naturally, 
it is no easy task, but it is a feature which the engineer will 
expect the architect to provide ; and the great power station 
which is coming into existence now, if constructed without 
adaptability as an essential feature, will prove an incum- 
brance rather than a benefit to its owners, for it will be 
found impossible, except at enormous expense, to alter, 
enlarge, or adapt it hereafter without practically shutting 
down, which would be a very serious thing, indeed. 

_ The second point is strength. It has been pointed out 
that strength is neceseary for adaptability, but apart from 
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that, it is an important element in central-station construc- 
tion. Almost every thing which causes decay or destruction 
is present in these buildings to a greater extent than usual. 
The elements, fire and heat, water, wind, the mechanical 
forces, vibration, rough usage, accident, and various chemical 
actions, all unite in testing the strength of these structures 
to the utmost. As a rule, the site which is found most 
suitable for industrial purposes is not the site best fitted 
for building. Foundations which are good enough for 
99 buildings out of 100 are quite inadequate for a central 
station. Central stations are often erected on the banks 
of rivers or canals, generally by the side of railways, and 
in the future this will more frequently be the case. Clay 
soils with soft underlying strata will consequently be 
frequently met with, and a subsoil must be treated in a 
special way, otherwise failure must result. So rapid is the 
development of the industry that for many years to come 
they must necessarily be cunstructed as quickly as possible. 
All these things must be taken into consideration when 
deciding how the necessary strength is to be provided. 
You all know that it is not obtained by mere mass 
of material, nor even by the qualities of the materials 
themselves, hut that the arrangement of the structure 
has a great deal to do with it. A bird’s nest is built of 
the weakest materials, but it requires a considerable effort 
to tear many kinds of nests in half. A beaver’s hut and 
its dam are constructed of small branches, generally rotten, 
and cemented with earth without admixture of limo or 
cement, but the hut resists great pressure, and even a heavy 
flood rarely injures the dam. These are simple illustrations, 
but they make my point clear, which is that arrangement 
is one of the most important elements of strength which 
must be constantly borne in mind in designing these 
structures. The same end may be reached in directly 
opposite ways, either by concentrating the weight of the 
structure and the load it has to bear as much as possible, 
or by distributing both to the greatest extent. By the 
first method it is easier to remove parts of the structure 
without unduly stressing what remains. By the second 
the strength of the structure remains constant, and exten- 
sions can be carried out without interference with the com- 
paratively small number of points at which the load is 
carried; and, as I pointed out when dealing with adapt- 
ability, the latter is the system that will probably meet 
with more general approval. The drawback to concen- 
tration of load is that mechanical vibration, which is always 
present in these buildings, affects the structure unequally, 
and in long walls and great heights two distinct movements 
are set up, one horizontal and one vertical, which start from 
arbitrary centres and cause curious and «wkward settle- 
ments at the extremities, or at points of resistance, or where 
buttresses or cross walls occur, and precautions must be 
taken accordingly. Distribution of load does not get over 
the trouble which arises from mechanical vibration. It 
merely removes it from one part of the building to another 
part where it is even more difficult to deal with, or transfers 
the worst effects from the structure to the plant, which 
is a far more serious matter. Heavy engine foundations 
undoubtedly tend to reduce the amount of mechanical 
vibration transmitted to the structure, and separation, if it 
were possible to make it complete, would undoubtedly 
still further reduce it. But complete separation has not 
yet been attained, and it is open to question whether the 
partial separation which at present is much in favour is of 
sufficient value to compensate for the want of tie in the 
lower parts of the structure which the use of separation in 
any form entails. At any rate, in some central stations, 
where instead of partial separation an efficient tie has beon 
constructed at the foundation level, the effects of mechanical 
vibration, with the same kind of engines and a similar 
arrangement of plant, are not worse than in those buildings 
in which such partial separation has been adopted. Many 
things which may be included in the generic term “ elastic 
foundations” have been suggested and tried as a means 
of overcoming this troublesome factor, and although in 
isolated instances of a single small engine such devices have 
met with some measure of success, I believe that in no 
instance have they been effective in central stations, and 
that in every case where they have been adopted not only 
has no good effect been obtained, but other and moro 
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serious difficulties, such as damage to steam-pipes and 
plant, have resulted from them. They have now accord- 
ingly been generally abandoned. Many years ago this 
subject was very carefully investigated, 0 enquiries were 
made into, I believe, 18 cases in which various foundations 
of this kind had been tried. All were failures, and have 
since been removed. The worst of this system of con- 
struction is that it is delusive, and for a year or so things 
frequently go on all right, and generally the mischief is 
not discovered until it has become serious and something 
happens. In connection with marine work the subject has 
also been most carefully studied, and so far no arrangement 
of elastic or cushion foundation has been discovered which 
is beneficial. The beat results hitherto obtained, not only 
in the United Kingdom, but also in America and on the 
Continent, have been by using heavy foundations of great 
rigidity. The unequal temperatures which exist in these 
buildings must not be disregarded, and the structure as a 
whole and every part in relation to every other part muat 
be free to move somewhere. Some fixing, of course, is 
necessary, and where the members of the structure should 
be fixed and where they should be left free to move should 
receive careful attention. The combination of freedom with 
fixing presents many difficulties, An admirable system 
was devised for the construction of the Crystal Palace, 
which will well repay examination. Of course, it would 
be impossible to adopt exactly the same system in central 
stations, but the ingenuity of the jointing of that buildin 
is such that it cannot fail to suggest modifications whic 
may assist in overcoming these difficulties in more modern 
types of construction. The individual members of the 
structure should be rigid in themselves, more particularly 
so in these buildings than is usually required. It is difficult 
to secure strength of structure in buildings which are badly 
balanced, or unequally loaded, as central stations neces- 
sarily must be. Girders continuous over many points of 
support, or rigid connections where separate girders abut, 
are to be avoided. It is impossible in the time at our dis- 

to even enumerate many other points of importance 
which should be considered in the arrangement of the 
materials in order to ensure strength, but sufficient has been 
said to indicate the general lines that should be followed. 
Materials must be selected for durability as well as for 
strength, because it is difficult and expensive to either repair 
or even clean down these buildings, and the proceedings 
necessarily involve risk to the machinery. Maintenance 
must also be kept as low as possible. 

The important objects which these buildings are expected 
to serve can only be secured by avoiding possibility of risk 
of interruption of every kind, and inasmuch as that of fire 
can be eliminated by the use of incombustible materials no 
other kind should be used. The contents of the buildings 
are already practically incombustible, and therefore this 
point does not present any serious difficulty at present. 

Architectural treatment forms rather a partof the three pre- 
ceding points than a separate division, since it comprises the 
use of materials by reason of their fitness, the devélopment 
of the construction as a means to a definite end, and:extends 
to the arrangement of the whole building in the simplest 
and most convenient mariner. It commences áb soon’ as 
the engineer has settled in a general way what ‘decommo- 
dation is to be provided for the machinery and plant, and 
he has given the architect a general idea of ‘what he pro- 

es to do. If offices are required, this part’ df the 
uilding will naturally be designed by the archith and as 
you have seen in the views of the Carnaby-stredi '‘dtation, 
nothing is wanted beyond the usual and tonvenient 
arrangements met with in the offices of any other important 
company. It is as well to provide room for extension, as 
the requirements of the staff increase as the undertaking 
develops. The arrangement of rooms, and the comfort of 
the engineering staff, the ventilation and hygienic arrange- 
ments of the buildings, are the province of the architect. 
Ventilation and light must be considered together, and 
every part of the building must not only have free circula- 
tion of air, but daylight must pervade every part. Artificial 
light can never compensate for the absence of daylight, 
and mechanics’ work, which may be wanted at any time, or 
in any part of a central station, is more quickly and better 
done by daylight than at any other time. And last, but 
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by no means least, it rests with the architect to make the 
most of those points of the building which can legitimately 
be accentuated to produce architectural effect; he can 
arrange the masses of the building in good proportion, and 
can make the most of the characteristic features of the 
various materials which it is necessary to use, in order to 
obtain a pleasing effect, and by utilising the features of the 
construction to the best advantage can give these buildings 
such severity and dignity as their magnitude demands, and 
without which they can only be masses of building which 
will disfigure instead of improve any neighbourhood in 
which they may be erected. 


I have endeavoured to place the points before you rather | A 


in the form of notes capable of general application than 
to attempt the elucidation of the minor detaile of the subject 
in order that the application may be wide, and therefore 
more useful to the greater number, I trust that I have 
been able to interest you, and that some of the information 
may prove useful, It is probable that opinions will differ 
upon many of the points on which I have touched, but 
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Fig. 1 shows the third and Fig. 2 the fourth machine 
Mr. Gilbert has designed with this object. He proposes to 
use the apparatus to drive a dynamo. Mr. Gilbert adds 
that the idea has been in his mind for 20 years, and that 
he expects his solutions will open the eyes of those who 
maintain that it is impossible to get power out of nothing. 
The inventor gives the following e tions : 

Fig. 1, A is a wheel with solid 6in. indiarubber tyre 
to impart elasticity at H and C, thereby causing the weight, 
B, to bounce or bound over the centre of gravity; B is a 
solid weight, 2ft. diameter; C is a s ring tongue to kick 
weight over; D is a modification of 0 E is an incline for 
to run on and over; F is the driving wheel, 50ft. 
diameter; G is the flywheel, 88ft. dismeter, fixed on 
the same axle; H is aswitchback to give impetus to the 
small weights; the angle of the spring may be regulated 
at K. It is also stated that similar small weights may be 
fitted at the off side of the ring, F, in the same manner. 
E is supported by angle-iron or steel framework as shown. 
Should more power be required, place another ring, F, 
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every point has been carefully considered, and in every 
caso I have endeavoured to give you the results not only 
of my own experience but that of others. I am confident 
that electricity has a future before it, not N as great 
as that which steam had, but still a great future, and that 

ually the buildings connected with it will be more 
important and of muc ter general interest than they 
are at present. I trust that some of the points that I have 
mentioned may assist in solving some of the difficulties 
which are certain to arise in buildings for new purposes 
called for as scientific research gives rise to new industries, 
and if this should be so the time which we have spent in 
considering central stations to-night will not have been 
wasted. 


PERPETUAL MOTION. 


Mr. A. E. Gilbert, A. I. E. E, of Newcastle-on-Tyne, has 
forwarded%o us the drawings of two arrangements he has 
devised with the object of getting energy out of nothing. 


— 
. 


at the off side of the flywheel, G. Mr. Gilbert adds that 
you will then have 32 weights, but by placing two F's at 
near and off sides of G (all fixed on same shaft), you have 
64 weights (a pretty good horse-power), and so on. The 
rings, F F, would, of course, be keyed on to the shaft, so 
that the weights fall in rotation. 

In Fig. 2, A is a stationary wheel, 13ft. diameter, sup- 
ported independently; B is a wheel, 1ft. in diameter, 
revolving round A; C represents guide bars, revolving 
with H; D is a wheel which revolvee with B and works 
between C; E represents thin steel safety discs over driving 
rollers; Ei is a similar disc for lifting roller; F is a steel 
tube with inside rib (this may be in the form of a railway 
rail for strength); G is a solid weight, 2ft. diameter; H is 
a flywheel, 60ft. diameter. 

Theaboveisall thedescription Mr. Gilbert gives, and he con- 
siders the success of the apparatus apparent from thedrawings. 
We should say he has been led to this erroneous conclusion 
by neglecting first principles, and by considering in his 
calculations only the distribution of weight when the wheel 
is stationary. A numerical summation of the forces when 
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the wheels are revolving shows that, far from there being an 
available balance of energy, the apparatus will require out- 
side power to overcome friction. A simple statement 
of the first principles of mechanics only is required to show 
the fallacy, as no body constrained to move in the fixed 
course in a neutral plane can by gravity do more external 


. 


7 
+2 


$4) 
the diagram it can be seen that 38’—31'+8’=15' more 
leverage is obtained on the driving side than on the lifting 
side of the main wheel axis. This somewhat confirms our 
view that the designer has not considered the question of 
the weights moving, neither does he make it clear in what 


way the rods carrying the weights are constrained to 
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work in the downward path than has to be imparted to it 
in the upward path. e think, however, that some of 
our readers may care to go into these two designs more in 
detail, and we shall be 
criticisms on the same, and to pay for the matter so printed 
at our usual contribution rates (10s. per colamn). 
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We have written to Mr. Gilbert asking him if he bas 
had any models of this machine at work. 
made any calculations as to the horse-power which he 
expects to get from either of the ty He replied by 
sending us a detail of the, machine illustrated in Fig. 2, 
which detail we reproduce in Fig. 3. He states that from 


revolve round the eccentric fixed axis. As regards the 
borse-power, Mr. Gilbert thinks this should be left alone 
at present, as when once the working of the machine is 


pa to publish a few short | considered and pronounced possible by our readers, the 


actual horse-power can be worked out by any “smart 
mathematician.” He also forwards us the design of another 
machine, which we regret we have not space to publish. 
Mr. Gilbert asserts that, having gone deeply into the 
scheme both in model making and drawings, his machine 
will work continuously without any external aid, and that 
it will rank among the marvels of the nineteenth century. 
He thinks that in building the working models there will 
doubtless be required little improvements here and there 
to make the machine perfectly mobile. We leave any 
further explanation of the faults in Mr. Gilbert's con- 
clusions to our readers. 


Porcelain Work.—The Western Electrician states that 
a new process has been tried, with satisfactory results, for 
working porsaan by means of the electric furnace. By this 
process the porcelain is heated when in a fine and dry 
powder up to a temperature of about 3,200deg. C. At this 
al rey it fases and is then run into a specially prepared 
mould, the interior of which is polished so as to give a 
glaze to the porcelain. In this way when the article leaves 
the mould it is practically completed, and no further work 
is required to finish it. If, however, defects should be 
found, they can be glazed over in the usual way, or by 


and if he has | powdering the article with glass when the temperature has 


fallen below 1,800deg. C. The process is said to be an 
economical one, if the cost of electricity is low, but we are 
not told whether the porcelain produced is mechanically 
strong, or whether fine screw threads can be cast in it. 
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THOSE POWER BILLS. 


The poor are always with us, so it seems are the 
Power Bills. Step by step, however, the latter are 
going onwards and upwards till some day we may 
A glance 
through the speeches on these Bills on the second 
reading last week will show how well members can 
say what has been put into their mouths without 
having any due appreciation of the real facts of 
the case. It is time to be cynical, and to 
say that no one attempted to go into the 
merits of the case, nor do we intend to do so. 
Both parties can make a good fight, both have 
much to say in their own favour, but for once we 
are special pleaders. Our text 1s progress, and the 
two questions to be decided are, in what direction 
does progress lie, and how are we to most quickly 
move in that direction. Assume, as we have pre- 
viously done, that compromise—and that of a simple 
character—will bring the antagonistic parties into 
line, is there any reason why a clear course in the 
direction of progress should not be obtained? Now 
look back—-the time is not long, at the longest from 
1878. We began with arc lighting, and promoters 
went mad about its advantages and the supineness 
of authorities in not adopting it when presented to 
them. The stations were small affairs, and would 
be looked upon now as useless. Then came incan- 
descent lighting, and a change. The light was 
adapted to both outdoor and indoor work. Again came 
the outcry, ‘‘ Municipal supineness and municipal 
inertia.” ‘‘ Give us monopoly! ” cried the promoters. 
Won't,“ said the authorities, neither troubling to 
ascertain that, for the time, at any rate, the work 
must be in most instances of the nature of a monopoly. 
The lesson of any manufacture is the same—increase 
the output (there may be limiting conditions) and 
you decrease the cost. That is the point under con- 
sideration. The authorities did move, and have 
not done badly. The cry about the Continent and 
America being ahead is both true and untrue, and 
that being so, the half-truth about the statement is 
the worst lie possible to disprove. Be that as it may, 
progress that has lessened cost of manufacture, and 
so smaller charge to the consumer, seems to be in the 
direction of larger factories, but we may say at once 
that the information as to limiting conditions is 
very much a matter of conjecture, and there is 
absolutely no proof except promoters’ words that 
some of these schemes are in the direction of 
progress. If they were all sanctioned to-morrow, 
the investing public would be fools to risk 
their money till some one or two had been 
thoroughly tested. We have close at home 
one fairly large station that has concerned itself 
a good deal with generating and supplying in bulk. 
The reference is to Deptford. That station has 
been a kind of a stand-by to several of the 
other London schemes when they have wanted 
help. But there are preat differences between the 
Deptford station and the new station of the Metro- 
politan at Willesden, and the proposed generating 
centres of these power schemes. Still, these two 
examples go to point out that under certain 
conditions generation in bulk is a step in 
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advance. There are only two ways of getting 
this advance: (I) by individual enterprise; (2) 
by municipal or corporate action. Consider the 
latter first. Is it conceivable that an authority 


controlling an artificially bounded area —an area 


only partly concerned in these large schemes — will 
of its own initiation enter into the design and 
carrying out of such a scheme? Candidly, it seems 
useless to expect such a thing. The authority’s 
attention is taken up with its own work, and it 
mostly lets its neighbours look after their own. 
Only when roused by some outside action does an 
authority try to over-ride or combine with its neigh- 
bour to work to a common end. Thus we cannot 
look for initiation to authorities, and must come 
back to individual action. There is no help for it. 
Parliament may fret and fume, may obey for a time 
the dictation of the local authorities, but in the long 
run is powerless to, dam the stream of progress. 
The result is inevitable. It can be seen by all who 
look into the question, and the only trouble is vested 
interests. The signpost of electrical progress points 
to large stations generating in bulk. Vested 
interests stand in the way, and must be considered; 
hence the sole problem is the terms of com- 
promise —how not to injure what has already been 
granted and yet permit of forward action. 


THE SEND-OFF DINNER. 


The send-off dinner to the active-service contingent of 
the Electrical Engineers (R. E.) Volunteers duly came off at 
the Prince’s Restaurant on Saturday last, March 3, 1900. 
Major Crompton brought his merry men from Chelmsford, 
and they were received by the hon. colonel (Lord Kelvin) 
and the other hosts. Smart and soldierlike were the men, 
and under the words of command but few minutes 
before greatcoats were stacked and a move made to the 
dining-room. Captain Erskine arrived early, and duly 
arranged the seats, so that not the slightest hitch in the 
proceedings occurred. The room set apart by the manage- 
ment of the Prince’s was comfortably filled, and after the 
chairman (Lord Kelvin) said grace, the company sat down 
toa dinner that was pronounced excellent, to wines that 
were more excellent, and subsequently listened to speeches 
that were most excellent. We have often heard the British 
“ hurrah,” but never remember a greater volume of sound 
more heartily and honestly given from an equal number of 
men than was heard again and again throughout the 
evening. But we muston. Here is a list of the hosts: 


Mr. H. Alabaster, Mr. Li. B. Atkinson, Mr. W. W. 
Beaumont, Mr. S. W. Beevor, Mr. C. H. W. Biggs, Mr. T. 
Blisset, Mr. B. B. Blount, Mr. Bond, Mr. M. Byng, Mr. A. H. 
Carter, Mr. W. G. Oarter, Mr. A. Colson, Mr. H. W. Couzens, 
Mr. Cowen, Mr. W. J. Crampton, Mr. C. W. S. Crawley, Mr. 
H. G. E. Cross, Mr. M. C. Dent, Lieutenant K. Edgcumbe, 
Mr. H. Edmunds, Captain R. S. Erskine, Mr. S. Z. de Ferranti, 
Prof. G. Forbes, Mr. Neil Forsyth, Mr. E. Fox, Mr. T. E. 
Gatehouse, Mr. J. M. Gorham, Mr. R. K. Gray, Mr. W. E. 
Gray, Mr. R. Hammond, Mr. H. E. Harrison, Mr. J. H. 
Harrison, Lieut.-Colonel H. S. Hassard, Mr. W. C. C. Hawtayne, 
Mr. M. Heaphy, Mr. Hedley, Mr. H. Hirst, Mr. A. Hodgson, 
Captain B. Hopkinson, Mr. A. H. Howard, Lord Kelvin, Mr. 
H. R. Kompe, Dr. A. B. W. Kennedy, Mr. A. J. Lawson, Mr. 
H. Lea, Mr. E. H. Leaf, Mr. W. G. McMillan, Mr. W. M. 


F. R. Reaves, Mr. F. E. Rendle, Mr. T. E. Rich, Mr. E. 
Rorke, Mr. T. J. Rorke, Mr. A. W. Sclater, Mr. S. Sharp, 
Mr. J. N. Shoolbred, Mr. A. Siemens, Mr. C. H. Stearn, Mr. 
A. S. Suckling Baron, Mr. J. W. Swan, Mr. J. Swinburne, 


Mr. A. A. C. Swinton, Mr. E. Talbot, Mr. H. A. Taylor, Mr. 
A. P. Trotter, Captain Underwood, Prof. W. O. Unwin Captain 
R. Wallis-Jones, Dr. Walmsley, Mr. F. Webb, Major-General 
Webber, C.E., C.B. 


Here is a list of the guests: 


Major R. E. B. Crompton; Captain F. L. Lloyd, R.E., 
Captain A. Bain, Captain H. M. Leaf; Lieutenant J. J. F. 
O'Shaughnessy, Lieutenant A. H. Pott ; Second-Lieutenant 
J. H. Stubbs ; Sergeant-Major Brown, R.E. ; Sergeants Ruse, 
R.E., H. 8. Philli W. S. Entwistle, T. H. Brown, and A. 
Charlton ; Corporals H. F. Bigge, H. H. Bicker-Caarten, F. W. 
Dalton, and J. H. Stone; Seoond-Corporals A. H. J. Graham 
and J. P. Williams ; Sappers S. W. Melsom, R. W. Holliday, 
J. M. Bowey, G. F. H. Elliott, F. C. Weakley, J. Rook, D. F. 
Colson, G. Charlton, E. C. Short, F. J. Wallis, A. Devonshire, 
C. Landon, W. H. Hossack, C. F. Love, R. H. Brander, H. R. 
Allen, M. N. Crawford, H. A. Paris, F. J. Young, C. E. 
Silverthorne, H. Bertram, E. J. Wright, H. B. Tilley, A. J. 
Hodgson, E. J. West, L. H. Hounsfield, F. J. Phillips, E. O. 
Horsley, N. W. Pirrie, F. C. Stephens, C. H. R. Thorn, A. R. 
Peart, R. B. Roberts, A. E. Levin, D. G. W. Hume, and W. C. 
Cook; also Captain D. Brady, R. E., adjutant, and Dr. Bateman 
and Burgeon Major Stephenson, hon. medical officers. 


The measure of the enjoyment of the hosts was simply 
the measure of the enjoyment of the guests, and we 
venture to say that no man present will forget during the 
term of his natural life the scene at this dinner. It con- 
clusively showed the bond of brotherhood that exists 
between all members of the electrical profession, whatever 
their position, and how keen an interest is taken in our 
representative volunteers. 

After dinner Lord Kelvin returned thanks, and then in 
a few graceful words gave the toast of “The Queen,” a 
toast which was enthusiastically received amid the strains 
of the National Anthem. 

Let us proceed rather out of the regular order here to 
say that during the evening Mr. T. E. Gatehouse favoured 
the company with several violin solos, while Mr. T. H. 
Harrison gave a couple of songs and Mr. E. Rorke gave a 
recitation. It is unnecessary to speak of the ability of 
these gentlomen—that is well known. Their kindness in 
so assisting was highly appreciated. Nor must we forget 
the thanks due to Mr. Edmunds, who acted as treasurer, 
and, indeed, as general factotum ; Mr. McMillan, who acted 
as secretary; and Mr. Wallis Jones, who arranged the 
musical proceedings. These gentlemen have borne the brunt 
of all arrangement, with the result that it was good. 

est was presented with mementoes in the shape of a silver 
matchbox and a flint-steel-tinder arrangement to take the 
place of the matches when the box was empty, and the 
nearest shop far away. 5 

After The Queen,” smoking became general. 

The toast that followed was The Prince and Princess 
of Wales and the other members of the Royal Family.“ 
In proposing this, Lord Kelvin referred to the evidence 
seen everywhere of the great and continuous interest the 
members of the Royal family take in all that concerns the 
welfare of the country, and just now especially in the welfare 
of our military forces in the field, their sensitiveness to all 
forms of suffering, and their desire to cheer and comfort all 
those who need consolation. 

The toast was heartily received. 

The general tone of the speeches can be summed up in 
Gerald Massey’s lines : 

This triumph of the spoken word 
Is well, my England ; but give heed, 
The world leans on thee, as a sword, 
For freedom in her battle need. 
Star of a thousand battles red, 
Be thou the beacon of the free, 
Turn round thy luminous side and shed 
God’s light o’er land and sea. 
Through flood, or flames, or bloody sweat, 
Keep thou the old flag flying yet. 


Sir W. H. Preece, in proposing “The Navy, the Army, 
and the Auxiliary Forces,” probably made one of the best 
speeches he ever made, and that is saying a good deal ; 
while Major-General Webber, in responding, suggested that 
the engineers ought to rank as the fourth arm of the 
service—equally with infantry, cavalry, and gunners, 
Then came Lord Kelvin with the toast of the evening, 
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and he surprised most of us who really had some idea of 
his ubiquitousness that long ago he served as captain in 
the Lanark Volunteers, and he told us that their uniform 
was a colourable imitation of that worn by the volunteers 
around him. Hence it was as a comrade to comrades 
he spoke to them, pointing out the danger and difficulties 
before them, foretelling that in their arduous duties they 
would need all the knowledge they as well as 
fortitude, and would in the end return crowned with honour, 
victorious, and he trusted without loss to their number. It 
was the re-echoed God-speed and a safe return. Needless to 
say, the toast was cheered to the echo, and Major Cromp- 
ton, in his reply, spoke of the uniqueness of the equipment. 
He could not tell a full tale, because whatever he said 
would be flashed even as far as Pretoria, and he preferred 
to keep his secrets till in front of the enemy. The reason 
for taking steam traction engines was that only steam could 
as yet bo relied on. Petroleum spirit was impossible in 
camp. The searchlights were of a new design, and 
possessed features he could not divulge, yet he hinted 
of great advances in the art and possibly great achieve- 
ments in the field. They were mounted on gan carriages. 
With their telephonic equipment they hoped to do good 
work, and although there was a good-natured laugh at 
the mention of cyclists the corps would show what they 
could do with these implements and reels of wire in 
connecting distant pointe so as to put them quickly into 
communication. He was proud of his contingent, and 
doubted if any other contingent in the country could point 
to the fact that every man presented passed the doctor. 

Captain Lloyd also responded. He was received with 
great 5 said he was rather a worker than 
a speaker. lier in the war he had asked to go 
to the front in any capacity, and when his chance 
came his first thought was one of exhilaration, then he 
wondered what kind of men he was to command, and what 
they knew. After talking to them, be wondered at the 
patriotism that caused such an able body of men to 
volunteer—men, many of whom held good positions, 
earned good salaries, and yet, when the call came, were 
ready to go to the front for Queen and country. 

Then Prof. Perry, in that inimitable way of his, pro- 
posed “ The Right Hon. the Chairman,” who replied, and 
called for God Save the Queen,” when a pleasant and 
memorable evening ended. 


NORTHERN SOCIETY OF ELECTRICAL ENGINEERS, 


Inaugural Address of Dr. Ed. Hopkinson. 


To be elected your president is an honour which I highly 
appreciate, but so soon as I had accepted the invitation of 
your council and began to reflect on the duties of a presi- 
dent, I felt serious misgivings as to the possibility of dis- 
charging them successfully. The first of such duties is the 
preparation of the inaugural address of the session. Elec- 
trical engineering, though in a sense the most specialised of 
all branches of engineering, is really the most cosmopolitan, 
depending upon many branches of fine science-mathematics, 
the whole range of physics, chemistry, and even to some 
extent the biological sciences, and playing an integral part 
toroughout the vast field of engineering; and so the choice 
of a subject is a matter of no little difficulty. 

I suppose there are in England alone at least a score of 
societies whose proceedings are more or less of interest 
to electrical engineers, and whose members are annually 

addressed from the chair; in fact, taking account of the 
= various sub-sections of such societies, I apprehend there are 
no fewer than 50 presidential addresses yearly. Surely the 
time has come when these might be curtailed both in number 
and length, and the time more usefully spent in other 
directions, for how is it possible except for the very few 
in the vanguard of science to say aught that is new, and 
that which is old it is vain to repeat. I might indulge in 
retrospect and recount the statistics showing the vastness 
and rapidity of the progress of electrical engineering, but 
I see that one of your past-presidente has laid it down that 
this of all things is to be avoided as weariness, or I may 
number myself with the prophets and speculate on the 


— 
“ 


future; but should I not be encroaching on the prerogative 


of my successor who may occupy this chair next year, and 
may consider the change of the century a fitting occasion 
for retrospect and forecast. I choose a lower level to-night, 
and propose to refer in the few remarks I shall address to 
you to what may be described as the domestic politics 
rather than the principles of any branch of electrical 
engineering, and particularly of our own society. 

n looking through the list of our members, one cannot 
but be struck by the very large proportion who are inti- 
mately and directly connected with manufacturing engineer- 
ing concerns. Unlike the London Institution, with which 
we are now incorporated, we have comparatively few con- 
sulting engineers on our roll, still fewer professors, and I 
know not if we have any amateurs, but the larger propor- 
tion of our local members are in one capacity or another 
actively engaged in the management and control of the 
many industrial undertakings, either private or municipal, 
of which Manchester is probably the most important centre 
in the world. I do not feel, therefore, that apology is 
needed if I refer to some of those questions which more 
particularly concern the welfare and progress of such under- 
takings, and which we either in our corporate capacity or 
as individuals may largely influence. 

English electrical engineering has been and is passing 
through a momentous epoch of its history. Before recover- 
ing from a strike of unprecedented length and extent, a 
period of extraordinary expansion in the general trade of 
the country, and quite sudden realisation by the public 
of the advantages of electric lighting, electric traction, 
electric transmission and distribution of power, and many 
other applications of electric energy, has led to great 
demands on both manufacturers and undertakers, for 
which it cannot be said they have by any means been 
fully prepared, with the result that large orders for elec- 
trical plant have been placed abroad. Patriotic English 
newspapers are full of lament and recrimination against 
those who are responsible for placing such orders; 
unpatriotic papers, of gibes against the backwardness of 
Eoglish manufacturers and the decadence of English manu- 
facture ; and the foreign Press indulges in more jubilation 
over an order for a locomotive or a dynamo secured from 
England than over ninety-and-nine which the development 
of their own country requires. It is not our business to 
join either chorus, but it quite naturally concerns us to 
seriously enquire into the causes of these events. Let 
us take it for granted, for a moment only for the sake 
of argument, and we will return to the assumption later 
that the conditions in England are generally as favourable 
for manufacture as they are in other countries; then it 
is obvious that undertakers, including under the term 
more particularly municipalities and public companies, 
who are undertakers in the parliamentary sense of the 
word, ought not to deprive their own ratepayers and con- 
stituents of work and order abroad, except by reason of | 
inability of otherwise obtaining delivery in reasonable time 
or of serious difference in price. Primarily dependent, as 
they are, for their own prosperity upon the full employ- 
ment of the working classes of this country, they cannot 
regard with indifference the passing of any work out of the 
country which can be done in it; nor can they throw the 
odium of unpreparedness entirely upon the manufacturers, 
as it is, I venture to think, as much their business and 
their interest to so forecast the future as to take such ste 
for increase of their plant to afford ample time for properly 
digested plans of extensions, and for the execution of. the 
werk, as it is the business of the manufacturer to provide 
the appliances for construction. Would the nation relieve 
the Admiralty or War Office of responsibility if they 
suddenly found that they wanted ships and guns with such 
rapidity and in such quantity that they had to buy in 
Germany. Would it not rather hold that the departments 
had shown lack of foresight and due preparation ? 

I asked you a moment ago to grant, for the sake of 
argument, that the conditions in England are generally as 
favourable as in other countries. Are they /—a large ques- 
tion with many answers. In one respect it must be admitted 
they are. English manufacturers find no inducement, either 
in price or in quality, to buy their coal, iron, or steel except 
in relatively infinitesimal quantities from abroad. But are 
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our conditions of labour and our capabilities of design and 
management equal to those of foreign competitors? I 
cannot refer to the first without some apprehension, lest I 
should step on forbidden ground, knowing that opinions are 
various and feelings strong; yet for this very reason I think 
the problem cannot be too freely or openly discussed. Let us 
compare some of the conditions of labour which obtain with 
us and those which obtain in the United States. Given a 
particular piece of work, done in a particular way and with 
given appliances, I have never seen any evidence to prove 
that the work is done more cheaply in America. The 
American workman has higher wages and probably accom- 
plishes somewhat more in a given time, so that the net 
result is probably about the same. That the output of an 
American workman is somewhat greater than that of his 
English brother is partly due, no doubt, to mere physical 
causes, a more bracing climate during the greater part of 
the year, and the fact that American workshops are, as a 
rule, better lighted, heated, and ventilated than most 
5 shops, and that more attention generally is paid 
to hygienic conditions, y to the greater stress which 
characterises American life generally, and has grown to 
be inherent in the national character, but chiefly due 
to the fact, in my opinion, that American workmen are in 
general very much better educated than English workmen— 
not in the sense of mere technical knowledge of their work, 
but are generally more cultured and have a wider mental 
horizon. I believe it to be a quite general law of human 
effort that the better educated a man is tho harder he will 
work at whatever his hands find to do, and that apart from 
the question of skill of handicraft an educated man will 
produce more in a given time than the uneducated. The 
cultured man has more to look forward to, when his work 
is accomplished, and values his earnings and his leisure 
more highly, and so has ter incentive ; and, accustomed 
during his years of early training to constant effort, it 
becomes a mental and moral habit to work to the utmost of 
his 15 An utterly uneducated Russian weaver can 
mind buta single loom and is content to work 72 hours a week, 
for what value is leisure to him? The better-educated English 
weaver will mind four looms and do the work better. If these 
cOnsiderations be true, we may anticipate the future will 
bring a gradual increase in the rate of work, as our educa- 
tional systems become more developed and extended, as, 
indeed, has no doubt been the case during the last 50 
years ; but this tendency will bring, and has brought, us 
to face another problem—viz., the time of working. Con- 
currently with increase in the rate of work, there has been 
a steady diminution in the hours of work, and probably 
we have not yet reached the limit. Here, again, I tread 
on debatable ground ; but I may say at least that what- 
ever solution of the problem we may arrive at, it is at 
least capable of exact enunciation. The efficiency of a 
particular manufacturing plant is measured by the ratio of 
the difference between the market value of the production 
and its cost to the capital employed. There are various 
fixed losses or charges, rent, rates, management, and so on 
which I need not enumerate. There are other charges 
which are a function of the time during which the plant 
is worked—for example, cost of power, lighting, etc., and, 
finally, there is the cost of labour, which, again, is a function 
of the hours of labour. Maximum efficiency is therefore 
determined by a linear differential equation. The problem 
has its counterpart in the determination of the proper size 
of a conductor for the transmission of electric energy, the 
solution of which is expressed by Lord Kelvin’s rule, or it 
is perhaps still more analogous to the problem, when is a 
dynamo working at maximum efficiency ? the answer to 
which is, as you know, when the C? R losses in the arma- 
ture are equal to the sum of all other losses. Unfortu- 
nately, dynamos never do work at their point of maximum 
efficiency, as long before then injurious sparking takes 
place and the armatures are overheated. Possibly 
similar phenomena would occur in our workshops if 
you endeavour to apply too vigorously the solution I 
have indicated. The solution depends primarily on 


the function you choose to represent the dependence of, 


the cost of labour in the hours of work. I shall not 
venture to discuss it hore—probably personal equation may 
largely influence it, but if any of you are inclined to work 


out the problem for yourselves on the lines I have suggested, 
I would commend to your notice the very excellent and 
truly scientific investigation recently made by Mr. Crompton 
into a corresponding and just as ‘cult a problem—the 
proper length of crank in a bicycle—pointing out in 
peau g that, in general, a long crank corresponds to short 
ours. | 
But to return, we assumed for the argument in com- 
paring English and American labour that the appliances 
were the same, an assumption at the present time certainly 
not generally justified by the facts. American electrical 
industry, at any rate, in so much more concentrated into 
comparatively few shops on a larger scale than most of our 
English shops, that there has been far greater possibility of 
standardisation in every detail, and repetition of types, and 
consequent inducement to the introduction of automatic 
machine tools; but our workshops are changing in this 
respect, and any ground we may have relatively lost may 
be regained, and certainly will be recovered if those 
responsible for the laying-out of our electrical undertakings 
realise that machinery of standard size and manufacture is 
not only cheaper, but intrinsically better and more accurate’ 
in workmanship than machinery built to suit their own 
particular idiosyncrasies. A cotton-mill is laid out and 
designed for the accommodation of the maker s standard 
frames and mules, and a weaving-shed for standard looma 
running at well-ascertained speeds; and who would think 
of asking a Lancashire boilermaker for a boiler 29ft. by 
7ft. 9in., instead of 50ft. by 8in., because he wanted 5,8001b. 
of steam per hour instead of 6,000lb.? But too often is 
the builder of electrical plant forced to design his plant 
to fit the station and to meet all manner of conditions 
which ought to have been subservient to the plant. 
No doubt the introduction of automatic machine tools in 
England has been and is attended by many difficulties with 
the workpeople, but I am optimistic enough to believe that 
as our workpeople become better educated and more intelli- 
gently alive to their own interests, these difficulties will 
rapidly disappear. This is not by any means necessarily 
coincident with the larger adoption of piecework, and will 
not, I think, be solved by this means. Piecework is open. 
to many objections, and often breaks down. Rightly or 
wrongly, it is always regarded with suspicion by the 
English working-man, and is often unsatisfactory to the 
employer. Though in some American shops. it has been 
adopted to large extent with satisfactory results, there is 
much less piecework in practice in America than is generally 
supposed. The largest engine-building shop in the world 
has no piecework whatever; but a modification of it, with 
which you may, perhaps, not be acquainted, but is well 
worth study, is largely obtaining in America. I refer to 
the system known as the “premium” system, where the 
workman, while receiving in any case his rated wages, has 
a definite price fixed for each piece of work, and divides. 
with the employer, according to an agreed scale, any profit 
made by producing at a lower cost than the fixed price. 
Once more return to an assumption I made in an earlier 
part of my remarke—viz., that the management of our 
English manufacturing or undertaking businesses is on a 
par with that of corresponding businesses in the United 
States, and under the word “management ” I would include 
not merely shop and works management, but all that makes 
for intelligent and scientific design and technical control. I 
will not attempt an answer as to whether the assumption is 
justified, but it is worth noting that our American com- 
paon have given proof of their own views on this point 
y the fact that more than one are establishing works in 
this country. They at least must have come to the con- 
clusion that the general conditions of manufacture are as. 
propiuions in England as they are in the States; that 
abour difficulties are no greater here than there, but that, 
by the introduction of the appliances they have so well 
worked out, the systems of shop management, and the 
designs and technical control they have elaborated, they 
look for advantages which justify their emigration. 
Whether it be a fact or not that we have any leeway to. 
make up in this direction, it is at any rate a profitable 
reflection to consider how we have lost ground, if lost it 


we have, 
(To be continued. ) 
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FORTHCOMING EVENTS. 


Faipsay, Marcu 9. 
Reyal Inetitution.—At 9 p.m, discourse on 
Sewage,” by Prof Frank Clowes, D.Sc. 
Institution of Civil Eagiueers.—At 8 p.m., studente’ meeting. 
Paper on The Distribution of Stress in the Walls of a Thick 
Ori by Messrs. J. Dancan, B.Sc., W. A. Wales, and 
. J. Day. 


% Bacteria and 


cal Seciety.—At 5 p. m., ordinary meeting. Papers On 
the Damping of Galvanometer Needles by Mr. M. Solomon; 
On the Distribution af a Gas in an Electric Field,” by Mr. 
G. W. Walker ; and an exhibition of a surface-tension lecture 
experiment, by Mr. C. E. 8. Phillips. 
Satunpay, Marcu 10. 

Reyal Institution.—At 3 p.m., Leoture II. of six.on ‘‘ Polarised 
Light,” by Lord Rayleigh, M.A. 

Institution of Biectrical Eagineers.—A‘ II a.m., studente’ visit 
to the works of the Langdon- Davies Motor Company, Limited. 

Institute of Junior Eacineers.—Ab 7 p.m., conversazione at 
Westminster Palace Hotel. Reception by the President. 

Glasgow and West ef Sortland Technics College Scientific 
Seciety.—Paper on Notes on the Mechanios of Cycling,” by 
Mr. J. Blacklock Henderson, D Sc. 

North East Coast Institution of Engineers and Shipbuilders.— 
At Newoastle-on-Tyne, graduates’ meeting. 

Monpay, Marcu 12. 
feciety of Arts.—At 8 p.m., Cantor Lecture II. of four, Photo- 
graphy of Colour,” by Mr. E. Sanger Shepherd. 
tion of Mechanical —Ab 2.30 p.m., paper on 
Steel Skeleton Construction as applied to Buildings on the 
American System,” by Mr. Brees Van Homan, 
Tuxspay, Marou 13. 

Institution of Civil Engineers. Ab 8 p.m., ordinary meeting. 
Discussion on paper ou A Short History of the Engineering 
Worke of the Suez Canal,” by Sir Charles Hartley, K.C.M.G 

WerEDNESDAY, MARCH 14. 

Institution of Electrical Eagineers.—At 7.30 p. m., studente’ 

meeting. Paper on How to Order a Steam - Eugine, by 
er. 
THurRspDAY, Marcu 15. 

Chomical Seciety.—At 8 p.m., ordinary meeting. 

Faipay, Marca 16. 


Institution of Civil Engineers.—Avb 2.30 p.m., studente’ visit 

to Cathedral Works at A«bley place, Westminster. 
SATURDAY, Marcu 17. 

Royal Institution.—At 3 p.m., Lecture III. of six, on ‘‘ Polarised 
Light,” by Lord Rayleigh, M.A. 

Institution of Electrical Engineers.—Ab 11.30 a.m., students 
visit to the works of the Electric Welding Company, 
Pimlico, S. W. 


PORTABLE ACCUMULATORS. 


With the largely extended use of electricity in medical and 
surgical work the need for reliable portable accumulators has 
increased. In the early days the medical man or the surgeon 
was practically dependent on primary batteries for his source of 
electricity, and these were by no means easy to maintain. With 
the improvement, however, of accumulators and the spread of 
electric lighting on the direct-current system, it is now easy to 
obtain electrical energy from the maine for charging accumu- 
laters, which renders their use most convenient. We have 
recently had brought to our notice the tvpe of portable battery 
being manufactured under patents by Messrs. Niblett, Suther- 
land, and Marcuson, of 16, Chandos-street, Strand. While 
aiming at high capacities for comparatively small weights, this 
firm has not neglected the essential consideration of the dura- 
bility of the cells. In fact, the plates used are of most 
mechanical construction, and the whole details of the battery 
seem likely to ensure that the plates will not deteriorate 

uickly with use. The support for the active material is in 

these cells entirely surrounded by the paste, which forms a 
smooth, flat surface. In between the positive and negative plates 
a porous diaphragm is inserted which has a flat surface on 
the side adjacent to the positive plate, and a fluted surface 
opposite the negative. A number of these pee are then 
pub together to form a cell, and are held together by 
means of elastic bands. By this means a certain amount of 
expansion can take place in the thickness of the vlate without 
setting up any strains in the supports. We have not had an 
0 portunit of making a test on these cells, but the makers 
stati that high discharge rates can be taken from them without 
a serious falling-off in the ampere-hour capacity. ‘They also 
state that the porous partitions of porcelain which come between 
the plates do not appreciably increase the resistance of the cell. 
While these batteries are at present chiefly supplied for medical 
purposes, they are exceedingly handy for experimental work 
requiring a current of from one to ten amperes at a compara- 


tively low voltage. As a rule, the batteries are grouped together 
in a box containing four or six cells, so that eight or twelve volts 
is obtainable. In connection with these acoumulators the firm 
have also standardised the handy form of variable resistance 
shown in Fig. 1. The resistance is made up of a series of carbon 
discos interleaved with discs of metal, which are slightly bent 
so as to maintain a spring pressure on the carbons. The 
screw seen at the left hand of the illustration is made 
with a very fine thread so as to secure fine adjust- 
ment. The metal and carbon discos are enclosed in a 
vulcanised fibre envelope pierced with holes so as to let 
the heat escape. The addition of the metal disce enables a 
wide range of resistance to be obtained, which is very desirable 
in connection with surgical work, where electric cauteries, etc., 
require heating to an exact temperature. 


Fig. 1.—Adjastable Resistance for Medical and Surgical Apparatus used in 
connection with Portable Acoumulators. 


In order to facilitate the charging of the accumulators 
supplied by this firm, they have introduced and standardised a 
charging board, as shown in Fig. 2. The four terminals of this 
board are used—two for connection to the charging mains, and 
two to go to the battery. The incandescent lamp in the middle 
of the board connects in series with the acoumulators. When 
the charging mains have been connected on, the terminals to 
the battery should be short-cirouited, and then the small needle 
between these terminals indicates which of them should be oon- 
nected to the positive terminal of the battery. This combina- 
tion of a pole indicator with the lamp resistance makes it an 
easy matter to connect up the accumulators in the right way for 
charging, and prevents the reversing of acoumulators, which has 
often been done inadvertently up to now. As regards the 
output of accumulators, the makers find that a battery of six 
cells with a capacity of 30 ampere-hours is most generally 
useful for medical purposes. 


FId. 2.—Charging Loads for Portable Accumulatois. 


When at Chandos-street we also saw some high-voltage 
batteries for insulation testing work giving 100 and 200 volts. 
These sets weigh considerably less than the standard box of 
primary batteries, and give the same voltage, and they have the 
further advantage that an appreciable current can be taken 
from the cells without damage. For instance, the standard 
100-volt testing set will light a 16-c.p. lamp fur two hours, so 
that it can be also employed to test for conductivity. Switching 
gear is provided on the top of these cases, so that the cells can 
be grouped in two parallels of 25 in order to charge them 
from a 100-volt main. l 
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- ELECTRICAL POWER BILLS. 


On Thursday week, March 1, the Electrical Power Bills, which 
have been referred to in detail in previous issues, came up for 
second reading in the House of Commons. 

The Lancashire Power Bill was the first to be brought 
forward. Mr. Macpona, speaking in favonr of it, pointed 
out that special clauses were inserted in the Bill to ensure that 
municipal areas should not be traversed by the company’s mains 
without the consent in writing of the local authority. He was 
very much surprised at the opposition which had been brought 
against this and similar Bills, which, he thought, should be 
referred to a committee in the usual way. Private enterprise in 
the direction of electric schemes was in danger of being strangled 
by the municipalities. He thought that such restrictions to 

rivate enterprise were keeping back our industries, and 

ampering competition with Germany, France, and Amurica. 

Mr. Gatioway, of Manchester, moved that the Bill be read 
a second time that day six months.’ He understood that the 
whole of the local authorities in the Lancashire district were 
averse to the propositions of the Bill, He explained that the 
Opposition was on the ground that they borrowed money en the 
security of the ‘rates, and that they should not be subject to 
competition by private traders. He held that the Bill was in 
direct opposition to the Electric Lighting Acts and to the 
Tramway Acts. 

Sir J. WoopHouse, of Huddersfield, supported the motion 
for the rejection of the Bill, on the gronnd that no public 
advantage 
there was not anything in the Bill to justify the House in 
departing from the previous policy of the Government. He 
disputed the first speakers statement that the publio streets 


could not be used without the consent of the corporation, and |. 


stated that by the proposed Bill mains could be laid through 
Manchester without the consent of the Corporation. : 

Mr. Seton Karr, of St. Helens, strongly supported the Bill 
on the ground that only 16 local authorities in the district had 
electricity works in operation, whereas there were over 100 local 
authorities who could have established such works. This year 
there were no applications for provisional orders from Man- 
chester, and he thought that the Bill would provide electricity 
supply in those districts which had not their own sys 
strongly sapported private enterprise, which had established our 
railway syatem and the various industries throughout the 
country. He thought the supply of electricity in bulk was too 
large an undertaking for our municipal authorities, and that the 
Opposition of the municipal authorities was largely due to the 
action of officials. 

Sir Wittiam Harcourt advocated that the whole of the 
Bills in question should be put back for a year, in order that 
the question might be most carefully considered by Parliament. 
The procedure as regards railways was not settled until Sir 
Robert Peel had most carefully gone into the facts of the case. 
He personally advocated clauses being inserted to the effect 
that the company would be bound to supply any consumer 
in their area who might demand connection to their mains. 
Under the present wording he thought that the company 
would be apt to supply the remunerative parts of the dis- 
tricts only. He thought that the more correct proceedi 
would have been for the company to have obtained provisio 
orders for the places they wished to supply, as they would then 
have had to consult the individual local authorities. The present 
Bill avoided this. He thought they ought not to send this Bill 
to a committee which would give a decision which might act as 
an Inconvenient precedent in the future. 

Mr. Rrrommm considered that the statement was true that 
electrical enterprise in the country was in a backward oon- 
dition as compared with many European countries, and especialy 
North America. He would point out that the Bill before them 
did not enable the promoters to dispense with the consent of 
the local authority for the distribution of electrical energy in 
bulk. The promoters only wished to dispense with this con- 
sent to the extent of laying mains in the district. For instance, 
if there were three adjoining districts, it would be unfair for 
the middle one to prevent connections being made between 
those districts on either side of it. The promoters of the Bill 
had given written assurances that they would not supply in any 
district without the consent of the local authority, and hence it 
was the case that there could be no competition with the 
municipal authorities unless this competition were 
to. On these grounds he thought it would be a mistake if the 
House refused to allow the Bill to go to a committee. 

Mr. HAI DANE advocated that the Bill should be referred to a 
hybrid committee rather than to a select committee, so that 
the matter could be considered broadly. He held that there 
was no guarantee that in the future municipal authorities would 
undertake the supply of power on a large scale. He thought 
our commercial supremacy was largely bound up in such 
schemes as those before them. 

It was ultimately decided to refer the Lancashire Power Bill, 
the Durham Electric Power Bill, the South Wales Electric 


deen proved in its favour. Hs maintained that | 


tem. He |: 
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Power Bill, and the Tyneside Electric Power Bill to a hybrid 


committee. We und erstand that Lord Balcarres will move 


to-day that these Bills should be referred to a committee 
appointed by the Committee of Selection. By this means it is 
assured that no one of the seven members of this committee 
will have any interest either personally or in respect to his 
constituency in the measures to be considered, -— 


BATH ELECTRIC LIGHTING ACCOUNTS. 


From the accounts of the Bath electricity works, which 
have just been issued, it appears that the total expenditure 
on capital account to Deo. 31, 1899, has boon upwards of 
£63,000. An abstract of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
otc., is given herewith : . ; 

REVENUE Account, 


Dr. Generation of Eleotrioity. £ . d., 
Coal or other fuel . £1,700 16 0 
Oil, waste, water, and stores 554 6 8 
Wages at generating station 780 13 3 


Repairs and maintenance: buildings, 
£20. 198. 5d.; engines, boilers, £226. 


4s. 7d.; dynamos, £26. 100. 4d. ; 
other machinery, £79. 10s. ............ 353 4 4 
Ocher items — disoounts. . . . à 18 16 10 
, — — 3,407 17 1 
Distribution of Electricity. 
Wages and other remuneration ......... 269 
Repairs and renewals of main, £58. 
7s. 8d.; lees amounts refanded, 
.. csieawercenes 11 0 2 
Repairs, etc., of transformers, et o., on 
consumers premises . 8 7 
Repairs; etc., at distributing etations 1 6 6 8 
Attending and repaira to publio lamps... .............. 248 12 2 
| f SUR gabe Rates, and Taxes. 
Rents payable........ . E e 51 70 
Rates and taxes ........cccsccccersece ste: 76 12 7 
1 2 130 19 7 
anagement Expenses. 
Salate ese 91 084 0 2 
Stationery and printing. 40 0 0 
General establishment charges. 55 12 9 
l 1,179 12 10 
Law and parliamentery charges . 3111 3 
Special charges—insurances, eto. . 81 5 0 
Total expenditure . . 5 123 0 0 
Amount carried to ned revenue accoumt d. 2, 165 15 11 
Balance carried forward to provide for bad debte... 7 6 
£7,206 0 5 
Cr. £ d 
Sale of current per moter at 6d. per B.T.U. ......... 3,019 6 0 
' 79 15 oe r 44d. 75 6 0%% „„ 1.559 10 4 
i = j) 3d. TE e 47 16 9 
í ʻi ï 7d. 55 34 8 11 
‘Public lighting... eee tee esse ese see 2.334 10 1 
6,995 12 1 
Rental of meters and other apparatus 8 258 13 10 
Sale and repairs of lamps, etui e aks 33 1 3 
Discounts and allowanoces......... TT EEE RAA 8 13 1 
f £7,296 0 5 
GENERAL BALANOE SHEET. 
Dre. Liabilities. £ « d. 
Capital account—amount received. . — .. 62 548 13 11- 
Sundry creditors............ abs sane e 2,183 15 2 
Sinking fand account............... FCC 1796 10 8 
‘Balance due to bankers on revenue account.......... - 1,627 18 9 
£68 056 13 6 
Cr. Assets. E s d. 
Capital account —amount expended for works ...... 62.843 10 10 
Stores on hand: coal, £82. 19s. ; oils, waste, ete., 
. £35. 15e. 2d. ; general £338. 194. 8d. e. . 457 13 10 
Sundry debtors for ourrend supplied 2700 12 6 
Other debtors .............01 ssccssssscesccsecsecssccsevesceeces 114 5 10 
Balance at debit of net revenue account ..... ....... ~ 1,937 11 6 
Cash in “G.... sos o snereasevecs 219 0 
; £68 056 13 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC 
Quantity oars ‘cr ae units. a 569.986 
ublic lampe ...........sccsceeees 
Quantity sold {Private consumers by meter 208, 547 288. 208 
Quantity used on works ....... & ses E 8 coon 31 560 
Total quantity accounted for. . e N 419,768 
Quantity nob acoounted for . kavast e 150,218 
Total maximum supply demanded (kilowatts) ............... 
'  Namber of public ps, 88 arcs, 13 50-c.p. incandescents. 
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BEDFORD ELECTRIC LIGHTING ACCOUNTS. 


The accounts of the Bedford electricity works for the 
year ending Deo. 31, 1899, have just been published, and 
give the total expenditure on capital account to date as 
£67,621. An abstract of the revenue account, general 
balance-sheet, and statement of electricity genorated, sold, 
etc., is given herewith : 

RevENUE Acoounrt. 


p 
Qs 


Dr. £ ; 
Coal or other fuckllll „VVV ããâã . . 2, 534 18 6 
Oil, waste, water, and stores . 354 6 4 
Wages ab generating station . 688 18 0 
Repairs and mainten ane ᷣᷣIBtIBtBt t seo 322 10 4 
Wages and other remuneration to lines men, etc. ... 78 0 0 
Attending public lampooö- l ... 96 12 6 
Renewals of lamp MPP m . ãẽã . 58 1 10 
Rents payans EE TOT A P T E E dee 45 0 0 
Rates and ta?kessssss . . 137 14 9 
Salaries — engineers department . ses 360 0 0 
Stationery and printia gs . 67 10 7 
General establishment charges (freightage, eto.) 81 411 
Boiler insurance, eto 38 15 0 
Lamps used at works, tee . 17 9 3 

| 4,881 2 0 

Amount carried to net revenue account 3,916 14 4 
n £8,797 16 4 
r. ` 
Discount forfeited, £21. lls. 4d.; less bad debts £ s. d. 

written off, £10. 123 [fTClddt . . oe 10 18 9 
Sale of current per meter at 44d. per B T. U. ͥ . 4 897 11 8 
Sale under contracttteee . . ã 1.129 11 0 
Public lighting o ecveccos coseee 2,524 8 10 
Rental of meters and other apparatus on consumers’ 

TOMISOD......ccccesseccvesccscsscecnece PA 193 4 9 
Sale of iampe, tte .. 3 7 6 
Miscellaneous D[UH DH nd nHDUlDm H 2 9 18 10 
Power used in pumping water 2 ẽ . 28 15 0 

8 48.797 16 4 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ 8. d: 
Capital acoount - amount receive 64 248 11 5 
Sundry ereditoree . e 769 10 3 
Balance due to treasurer, £6,100. 1 18. 5d.; less cash 

10 hand, 0 8 6.050 11 5 

£71,068 13 1 

Cr. Assets. £ s. d. 
Capital account — amount expended for works ...... 67.621 10 5 
Stores on hand : coal, £140; oils, waste, etc., 104 | 

general, FI. . . e 335 0 0 
Sundry debtors for current supplied dd... 2,727 3 3 
Other COBO ssssississs cesevsscccsvcescesésiencandesessvesens 96 11 10 
Balance at debit of net revenue acoount . 288 7 7 

£71,068 13 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, Bro. 
Qaantity cones in B.T. units . 5 702,060 
ublio lampd . oe 189.578 
Quantity By contract.. . .. . . . .. 90 364 540,146 

sss Piivate consumers by meter ......... 260 204 
Quantity used on work cesses ececeee oosesesos 30, 
Total quantity accounted for 570 146 
Quantity not accounted foo cee eeceeeeeserewneeeens 131,914 
Number of public lamps 2 . 420 

44 


Total maximum supply demanded (kilowatts) ............... 


THE CHARING CROSS AND STRAND CORPORA- 
TION’S FIRE. 


The Maiden-lane station of the Charing Cross and Strand 
Electricity Supply Corporation caught fire on Saturday last, 
March 3. The fire started shortly before two o'clock in the 
morning in the basement of the building, running up the 
cables, and finally reaching the main switchboarc. At the time 
of the occurrence the load was very light, and two engines only 
were running. There was no indication of any overload, and 
the officials at the Maiden-lane station do not think that the fire 
was caused by a short-circuit or other electrical means, and up 
to the time of writing we understand that the actual cause of 
the fire is unknown. The Maiden-lane station, where the fire 
occurred, is the original station of the corporation. In it there are 
a number of steam dynamos as well as several motor-generators, 
the current for which is supplied from the company’s Lambeth 
station. There is also aaother large station belonging to the 
corporation at Short’s-gardens, Drury-lane, in which are 
motor-generators supplied from the Lambeth works, and 
both the Maiden-lane and Short’s- ens stations feed 
into the same network. The Lambe station, which only 
runs when required, is shut down at midnight, and was not 


P ol 


in consequence running at the time the fire occurred. 
The network had to be disconnected between Short’s-gardens 
and Maiden-lane, and the supply was resumed in the northern 
districts from Short’s-gardens by 9 a.m. on Saturday. The damage 
done at the Maiden-lane station is very great, and the whole of 
the insulation on the cables in the works was consumed. The 
main switohboard, which was entirely of slate and fixed on iron 
supports, was cracked and powdered to a remarkable extent. 
Three of the five steam-engines in the station were injured 
and rendered unworkable, and great damage was done to the 
fittings, etc., of the station. It speaks volumes for the ene 

of the engineer (Mr. Patchell) and the staff under him that by. 
Saturday afternoon two of the machines in the burnt station 
were started, and during the evening four other machines were. 
dried and put to work. In the evening also the numerous 
theatres supplied by the company could use all lights which 
were absolutely necessary, the managers of these theatres 
meeting the corporation halfway in that only lights which could 
not be done without were used. The staff have been working 
day and night in order to repair as far as possible the damage 
done, and we were informed that within a few days the supply 
will be given as before, through temporary connections. Of 
course, until the new switchboard is obtained the regulation of 
the supply will not be so uniform in the different districts 
as the company has been previously noted for, but a very good 
service is to be expected. Too much praise cannot be bestowed 
upon the engineer and his staff in getting the work in hand as: 
they have done and a fair supply started within so short a 


In consequence of the fire the Charing Cross and Strand 
Corporation have issued a circular to the shareholders, which 
reads as follows: Sir or Madam, -You will probably have 
seen a statement in the public Press that a fire took place at 
the Maiden-lane station of our company on the morning of 
Saturday last. Considerable damage was done to the works, 
which, however, is substantially covered by insurance. The 
only portion of our districts which was prejudicially affected 
was the southern district, and that in effect only for a fow hours. | 
The Board met immediately, and gave instructions to the stafi 
to use every effort to prevent, as far as possible, any stoppage 
of the supply to our customers. The work was so satisfactorily 
performed that on the same afternoon we were able to supply 
the theatres and several other large buildings, and by to-night 
(March 5) we are practically ready to take up the usual work of 
the company. My Board think it only right for me at once to 
communicate this to you, as there have been many exaggerated 
statements as to the loss sustained and the inability of the oom- 
pany to give a supply. My Board wish to testify to the untiring 
energy of the secretary, Mr. Seale, and the engineer, Mr. 
Patchell, and the other members of the staff, in this emer- 
gency.— For the Board, W. F. FLADOATE, chairman.“ 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fiwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. The 
matter should be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 

251. Three transformers were being connected in mesh, their 
primaries to three-phase bus bars at 2,500 volts, their 
secondaries to three-phase bars at 320 volts, and by mistake 
the primary of one transformer was reversed with reference 
to its secondary. When alternator was switched on to bus 
bars at proper speed and field only 1,500 volts appeared on 
bus bar voltmeter instead of 2,500, whereas when any one 
of the three transformers were switched out the volts 
eae rose to 2,500. Can any reader explain this ?— 

252. Discuss the relative advantages of the different materials 
available for insulating the conductors on continuous- 
ee armatures giving 100 and 1,000 volts respectively. — 

ANSWERS. 


Question No. 245.—Diseuss the pha a and disadvantages of 

7 three-oore and triple-concentric distributors for a low- 
tension direct-ourrent three-wire system, the cables to he 
armoured and laid direct in the ground, 
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Best Answer to No. 245 (awarded 10s.).—In discussing the 
advantages of different types of distributing cables, there 
are three main points to be considered—viz., the reliability 
and efficiency of the cable, its first cost, and the cost and 
ease of connecting consumers’ services, joint-boxes, etc. 


Reliability and Efficiency—The three-core cable has a 
slight disadvantage from the fact that a leak from the 

itive conductor to the lead sheathing in one distributor, 
in conjunction with a negative leak to the lead in another 
distributor, would electrolytically corrode the lead if the 
resistance offered by “earth” between the two points was 
low. On the other hand, in a triple-concentric cable the 
outer conductor is usually the neutral wire of the system, 
and is earthed, so that any leakage from the positive or 
negative conductors will strike the neutral before it reaches 
the sheathing ; and as the E.M.F. between the neutral and 
earth is never high, the danger of electrolytic action on the 
lead is not great. In the case of the three-core cable, 
however, the danger would be practically nil if the lead 
sheathings of all the distributors were metallically con- 
nected and earthed. A rather serious disadvantage-of the 
triple-concentric distributor is that two (and with some 
types of connections, all three) of the conductors have te 
be cut and connected mechanically every time a consumer's 
service is joined up. It seems very probable that by the 
time all the premises in a street have been joined up, the 
resistance, arid. consequently the drop in volte, would be 
higher with this type of cable than in the case of a three- 
core cable of similar cross section, the resistance of which, 
of course, would not be affected by making joints on to it. 


First Cost of Cables.—The three-core cable is the most 
expensive, but the difference is under 10 per cent., and 
there seems no reason why the difference should be as much 
as that if the cables were turned out in equal quantities. 


Cost and Ease of Connecting Consumers’ Services, Joint- 
Boxes, etc.— This is where the three-core cable has the 
advantage. A service box and connections for a 26 square 
inch triple-concentric cable costs about £2, as against about 
12s. for a service box and connections for a three-core cable 
of the same size. In addition to this, the triple-concentric 
box would cost more in labour to fix. This would mean a 
saving of about 30s. per service connected, or, where two 
services are taken from the same box, 158. per service, 
which might easily make a difference of £200 to £300 per 
mile of distributor and services. Another disadvantage of 
triple-concentric distributor is that it is difficult to connect 
services to it with the current on, and in cases where the 
distributor is not fed from both ends it cannot be done. 
With a three-core cable there is no trouble in connecting 


-up with the current on, as a joint can be made and insu- 
lated on one conductor before the insulation is stripped off 


the other conductor, the third conductor not being inter- 
fered with except in the case of a three-wire service. There 
is no trouble in distinguishing between positive, negative, 


and neutral wires in either case, as in a three-core cable the 


insulation of the three conductors is coloured differently, 
and in a triple-concentric the positions of the conductors 
distinguish them. 

In conclusion, it would seem from the above that the 
three-core cable has most of the advantages and few of the 
disadvantages of the triple-concentric cable.—J. R. P. L. 


Answer to No. 245 (awarded 58.).—The three-core cable 
has advantages over the triple - concentric, principally 
because it is not necessary to cut the three-core to put 
service connections on. With a triple-concentric (the outer 
conductor being the neutral wire) it is necessary at every 
other service connection to cut through the outer and 
middle conductors to make joints on the inner and middle, 
the other alternate connections to the outer and middle 
leaving the inner intact. Sometimes all three conductors 
are used in the same service box when connection is made 
to two adjoining houses. To avoid cutting the middle 
conductor it has been proposed to divide the distributor 
into sections, each connected by a junction box, which 
changes the polarity of the inner and outer conductors, so 
that the middle conductor will be+in one section and — in 
the next, when joints can always be made on middle and 


outer only and the balance be kept right. Notwithstanding 
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this, service jointing is simpler, cheaper, and safer to do on 
three-core than triple-concentric, and the chance of low 
conductivity on the main through badly-sweated connecting 
sockets is obviated. The distinguishing of the and — is 
simple enough, when the neutral is the smaller conductor, 
by noting ite position with regard to either of the others, 
and where all cables are the same size by special insulating 
material or colour being used on neutral or by its having 
some tinned wires in its strand. The service connections 
are staggered in three-core, one on either side of the centre 
of joint. Three-core cables are sometimes objected. to on 
account of their bulk, and they are now being made with 
each conductor drawn down to segmental form, so as to 
form a circle at their circumference with no waste insula- 
tion or worming between, which in the old type preserved 
the rotundity of the cable for the lead press. is change, 
while lessening the overall diameter, makes it harder to 
21 on without stripping the lead farther back. 


Question No. 246.— Eaumerate the necessary fittings and 
accessories for a meter-testing room at an electric light 
station. | 

Answer to Nu. 246 (awarded 10s. ).— The equipment of a 

meter test-room should be carefully considered by every 
responsible central-station engineer. In many cases (par- 
ticularly small stations) this matter, which is a most impor- 
tant one, has not received the attention which would have 
proved profitable in the end. Many central stations have 
been laid out without any provision whatever being made 
for the accurate testing of the various types of meters used 
in the station’s supply, the meters in this case being fixed 
without any test or check upon the certificate of the maker. 
Some engineers have been content to let the meters out 
after seeing them start with an 8-c.p. or 16-c.p. lamp, but 
this simple test, which should not be neglected, is not satis- 
factory without the test for accuracy, for although the 
meters might have been correctly standardised before 
leaving the maker, yet it is possible that disturbances 
caused during transit may alter the constant of meter 
4 or 5 per cent. ere it reaches its destination. From these 
few remarks the writer has endeavoured to point out the 
absolute necessity of equipping a meter test-room at every 
central station, in order to secure good results and satid- 
faction both to the consumer and to the engineer, a con- 
dition of things which is sometimes difficult to arrive at 
with the former individual. In fixing up the test-room, 
everything should be designed as simple as possible, in order 
to easily manipulated and so save waste of time. The 
room should be as large as possible to avoid cramping the 
apparatus and other things, and should have a good supply 
of shelves or a separate stock-room to put the meters in, 
so arranged that meters tested ready for use may be 
distinguished from those not tested. 


Fie. 1. 


Tools. —These should consist of several sizes of spanners, 
supplied by the makers, large and small screw drivers, a 
amall bench vice, dust-brushes, seals and sealing tongs, and 
a number of useful watchmakers’ tools are required for 
changing small gear-wheels, etc. The room should also 
contain a good long bench with drawers, strong and neat, 
also a form of back board with a ledge for fixing types of 
meters which are not made to stand up with its spindle 
vertical without being wedged and packed up true; such a 
board is shown in Fig. 1. : 

Instruments.—These should consist of the following: one 
Thomson balance reading from 1 to 10 amperes and one 
reading from 1 to 100 amperes, or higher if larger meters 
are used, also an ordinary ampere-meter to measure current 
before putting the balance into circuit, a standard voltmeter 
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to read correct voltage across shunt, or, better still, a 
standard direct-reading wattmeter. These instruments 
cover the testing of both ampere-hour and watc-hour meters. 

Current for Testing.— This should be obtained from four 
or five secondary batteries, capable of discharging the 
maximum current required for at least two hours. The 
difficulty of charging the cells will be overcome by using a 
small motor-transformer designed to give about 15 to 20 
volts at normal charging current. In some instances it 
might be possible to use the last four or five regulating 
cells of the larger battery at the switchboard if the test- 
room is near to it; these cells could then be charged in the 
ordinary way adopted usually in a three-wire system, but 
only on the conditions that they are not as a rule required 
for the supply of the system regularly. 

Resistances.— Resistances for keeping current constant 
are made up in many forms, but a very simple and reliable 
one, which the writer has used with good results, is shown 
in the sketch (Fig. 2). E isa frame made of bard wood, 


about 7ft. long by 5ft. wide, drilled at both ends to receive 
the metal pins, which are also drilled to sweat the 
platinoid wires, I, J, and K, into; these are tightened at 
one end by thumb-screws, and screwed into copper connec- 
tion pieces, F, at the other end ; copper connecting pieces 
are also used under the washers and thumb-nuts at G. The 
resistance wires used range from 22 S. W. G. to 8 S. W. G., 
and finally one or two lengths of strip, lin. by Prin. thick, 
may be used for the larger currents. The wires should be 
spaced at about din., thus giving ample room for tbe 
sliding connection, which is made by means of a piece of 
flexible cable sweated to a metal clip made from sheet 
brass, with a slot filed in the jaws to fit the wires, and a 
pin and thumb nut fitted eo as to screw up the connection 
tight, as shown in Fig. 5. If there is a ber of meter 
testing to be done, a good time-saving device is to have 
three sliding contacts coupled to a three-way switch so 
that the position can be found and set for all three loads at 
which the meter is to be tested —i. e., quarter load, half 


load, fall load—then by turning the switch to any one of 
the three contacts, the current will be practically ready for 
the test. 

Connections.—These may be so arranged as to allow the 
copvenient testing of various types of meters. In the case 
of watt-hour meters the shunts should be coupled in 
parallel on a separate circuit tapped from the network at 
the pressure for which the meter is supplied. By suitably 
arranging the switches eitber balance can be thrown into 
circuit, after first adjusting the current roughly on the 
ampere-meter, which remains always in circuit. A similar 
method can be used for putting either type of meter into 
circuit, so that by this means at least six meters of the 
ampere-hour type and six of the watt-hour type are being 
tested at the same time. A very great advantage with 
this arrangement is that either section of meters may be 
cut out without breaking the circuit, in order to take a 
short time test on the dials, to see if gearing is correct, the 
teat for the meters constant having been previously done, 


a 
a“ 


To complete the equipment it is absolutely necessary to 
have a reliable accurate centre-second chronograpb, made 
to be stopped and started and sprung back to zero by 
means of the head which winds up the watch, reading to ‘2 
of a second. A system of stock books and test books 
should be kept up to date clearly showing the place where 
0 e Re meter is fixed, and its accuracy when last tested.— 


Answer to No. 246 (awarded 5s.).—One important point 
in connection with the satisfactory testing of electricity 
meters is undoubtedly the general arrangement of the 
room to be set apart for that purpose, the dimension and 
situation of which will, of course, depend upon local circum- 
stances. Yet this room must be sufficiently large to allow 
of storing as well as testing a number of meters, and should 
be, where possible, situated on a ground floor to prevent 
the effecte of vibration. The apparatus and circuits will 
have to be so arranged so as to allow of expeditious and 
accurate testing being carried out, therefore the lighting of 
this room will have to be of the best and of a general 
nature. With regard to the testing branches, the number, 
of course, will depend upon the extent of the plant in 
question, but each should be made so that ampere-hour and 
watt hour meters can be conveniently dealt with. Arrange- 
ments will also have to be made so that upon arrival from 
the makers tbe meters can be unpacked and taken charge 
of by a storekeeper, who should record in a book kept for 
that purpose full particulars as to their capacity, amperes, 
volts, and maker’s number, etc., after which they should be 
handed over to the meter department, and should then 
have a label attached to them bearing the corporation's 
number and stating them to be their property. Then, 
before the meter is sent out, all these particulars relating 
to type, make, number, and capacity should be entered in 
a book kept in this department. 

In reference to the actual testing, the primary condition 
to be secured is a source of energy at the terminals of 
which the pressure remains constant. A secondary battery 
answers this requirement, and therefore, whenever possible, 
a small battery of cells should be installed for the sole use 
of the meter-testing room; but on no account should these 
cells be in the same room as the meters are either tested 
or stored. The charging of these cells is most conveniently 
performed by means of a small motor-generator fixed near 
the cells and driven from the town mains. This will, of 
course, require the usual double-pole fuse, switch, watt- 
meter, and some convenient regulating apparatus, 80 as to 
vary the speed as the charging proceeds. The generator 
side will also have to be fitted with double-pole fuse, switch, 
and automatic cut-out, and the generator will have to be 
shunt-wound, baving in its circuit an ammeter and a volt- 
meter, the latter being arranged so that it may be placed 
across the terminals of the cells when required. Now, in 
testing wattmeters a pressure circuit is required, and this 
can be obtained from the battery across the town mains 
with suitable resistance in circuit. In all cases there are 
two distinct tests to be made, each requiring a different 
arrangement, and the object of each is also different—one 
being what is called the short-time test, which consists in 
counting the number of revolutions made by the spindle 
in a given time and working out the percentage error. On 
this circuit, therefore, it is of the utmost importance that 
only the most accurate instrument and adjusting resistances 
be employed. The batteries will have to be connected to 
multiple switches, and these switches must be capable of 
carrying the necessary currents. A useful type of switch 
is that used for ordinary battery charging and discharging 
circuits. The number of contacts required will vary with 
different conditions in the test-room and the various voltages 
required. The circuits will have to be arranged so that 
any of the standard instruments can be connected with 
either the ampere-hour or watt-hour circuite. The resist- 
ances to be used in the main circuit must be able to carry 
the current and vary the same from a fraction of an 
ampere to several hundred amperes, and must admit of 
very fine adjustment. For the regulation of current from 
‘1 to 10 amperes a special adjustable resistance is neces- 
ay The form answering best for this purpose is Lord 
Kelvin’s type, but in cases where the full town voltage is 
used a bank of lamps is a very useful regulating resistance, 
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as are also some kinds ot liquid resistances. Some form of 
testing set will also be required to test the meters for 
leakaye—firat, between the main coils and the case, secondly, 
in the case of wattmeters, from the shunt or pressure coil to 
the main coil or case. 

Now, the instruments required generally will depend 
upon the quantity and also upon the type of meters to be 
dealt with. The essential characteristics of the instruments 
to be used are a clear and well-marked open scale, a 
sensitive pointer, and an instrument not likely to alter in 
calibration. Ammeters should be connected on all meter- 
testing circuits The next and one of the most important 
instruments for this clase of work is the Thomeon balance. 
A set of three of these instruments will be required that 
is, the deci-ampere, 1 to 10 amperes; the deka-ampere, 
1 to 100 amperes ; and the hekto-ampere, 6 to 600 amperes. 
These balances should be fixed permanently on the test 
table. Another instrument which may be used as an 
auxiliary standard is the well-known Siemens dynamo- 
meter. This instrument is very useful and handy, and 
if periodically checked will give satisfactory results. As 
regards the bigh-pressure circuits, all that is necessary 
is a reliable voltmeter or two having a good open 
scale. Another instrument which will likely be found 
necessary is a low-reading voltmeter for obtaining the 
drop in volts across meters of varying sizes, and 
under different loads. Then, for taking insulation tests, 
a S.lvertown testing set will be required. The great 
advantage of this set is that a Wheatstone bridge is com- 
bined with it. A certain number of portable ammeters 
and voltmeters of different ranges will be required for 
testing meters on consumers’ premises. This practically 
completes the instrument which should be found in a 
well-equipped meter department, with the addition of one 
standard instrument for periodically checking all the others— 
To 5 some ſorm of potentiometer, such as the Crompton. 


Answer to No. 246 (awarded 58.).— The necessary fittings 
and accessories for a meter-testing room at an electric light 
station, whether for the calibration of continuous or alter- 
nating current instruments, are somewhat numerous, though 
their manipulation is a matter of great simplicity. Ën 
examining tbe different metere, we find them to consist 
of two kinds—one being called a coulomb-meter, and the 
other an energy meter. The duty of the first named is to 
integrate the varying currents in demand by the consumer, 
and the time during which these currents extend, without 
taking notice of the E M.F. at which they are maintained. 
The function of the last named, however, is to find the 
value of all these quantities. Let us take, in the first 
instance, a station where continuous currents are solely 
employed. It will be seen tbat to arrive at the calibration 
of either a coulomb or energy meter we only require at our 
disposal a source of current, the means of accurately measur- 
ing same and a record of the time during which the current 
extends. The following apparatus will fulfil every require- 
ment: (1) Crompton potentiometer set, comprising (a) 
potentiometer; (b) D’Arsonval galvanometer, with lamp 
and scale; (c) two Clark standard cells; (d) two secondary 
cells; (e) three standard resistances for maximum currents 
-of 150, 15, and 15 amperes. (2) Secondary battery of, say, 
10 cells, having a capacity of 100 ampere-hours, and capable 
‘of being discharged at a high rate for short periods. (3) 
-Battery-reguiating switch. (4) Resistance frame, with plug 
‘switch. (5) Main switch. (6) eee main cut-out. 
(7) Stop-watch. The cost of this set will not be anything 
short of £100. With the addition of a ratio-box of high 
and low resistances, whereby voltages of high value may be 
compared on the potentiometer, we have a most complete 
equipment. An examination of Fig. 1 will make clear the 
mode of connecting up the various pieces of apparatus for 
the measurement of current. 

It is not proposed to enumerate any methods of calibrat- 
ing meters, as it would be quite apart from the question 
under consideration. We will, therefore, proceed to examine 
the requirements of an alternating-current station. The 
physical nature of an alternating current produces a rate of 
change in the strength of magnetic field throughout its 
circuit, inducing a difference of pressure in the circuit, the 
effect being termed inductance. Owing to inductance and 


resistance, the current lags in phase bebind the wavesof E M F., 
and the product of amp: res into volts (measured by a Kelvin 
electrostatic voltmeter) is not a measure of true mean 
power in a circuit. It will thus be obvious that we require 
a different set of apparatus to that r quired for the measure- 
ment of direct currents. A set comprising the following 


instruments and accessories will supply the want: (a) one 
2-kw. transformer, with ratio for converting down from 
pressure in distributing mains to about 20 volts; (b) electro- 
dynamometer for current measurements; (c) resistance 
frame, with plug switch, or choking coil; (d) main switch ; 
(e) double-pole cut-out; (f) stop-wstch. The plan of con- 


BATTERY CHARGING SWITCHBOARD 
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necting up will be as in Fig. 2. Although the pressure is 
a constant factor in electricity supply from a central 
station, precaution must be taken when calculating power 
in alternating-current circuits to apply to the volts a oon- 
necting factor dependent upon the function the impressed 
EMF 0 follows.—W, J. B. 
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COMPANIES’ MEETINGS AND REPORTS. 


NOTTING HILL ELECTRIC LIGHTING. 

The thirteenth ordinary general meetin 
F.R.S., presiding. 

The Chairman said that in the 


the Company had been broken. 
expenditure was for new mains. 


thought, the lowest in London. 


ordinary sharee of 7 per cent., being an increase over 1898 of 
l per cent. The Company’s Bill had received the Royal assent 


on July 13. This Act, in addition to conferring power on the 
Company, in conjunction with the Kensington and Knightebridge 
Electric Lighting Company, to erect and work a joint station, gave 


authority to purchase certain other land which would be required 
for a distributing station in their own area of supply. The land 
on which the joint works were to be erected was situated in Wood- 
lane, Hammersmith, and he hoped that they would be completed 
thie year. The Company’s present station was being run to ite 
utmost capacity, and the directors had had to instruct the 
engineer to refuse all further applications for a supply of current 
until it was clear when the new works would be available. 
The other site was in the northern part of the Company’s 
area, and negotiations were now in progress for its pur- 
chase. Most of the machinery was on order for this 
station. A distributing station would also be required near 
the south-western boundary of their area before they could 
safely connect new customers in that district. Up to the present 
time it had been impossible to obtain a suitable site, and if they 
could not do so in the ordinary course they would nob hesitate to 
apply for an Act giving the Company compulsory powers of 

urchase. The machinery at these sub-stations would be run 
by current transmitted ab a high pressure through a separate 
main from the joint works. To complete the whole of these 
arrangements additional capital would be required, and 
he expected that their immediate requirements would be, 
roughly, £30,000. The authorised capital of the Company 
remaining unissued was only £19,000 debentures, so that it would 
probably be necessary soon to call the shareholders together again 
to create new capital. The method of raising the money for the 
joint works had not yet been decidedon. Meanwhile, the bankers 
had advanced the capital required on the joint and several 

uarantee of the two companies. To the end of last year £5,000 
pad been borrowed in that way, and it would, of course, be paid 
off so soon as the new capital was subscribed. In conclusion, he 
moved the adoption of the report. 

Mr. J. F. Jervis seconded the motion, which was carried 
unanimously, 


CHELSEA ELECTRIC SUPPLY. 


The annual meeting of this Company was held on the 7th inst. 
in the Town Hall, Chelsea, Mr. J. Irving Courtenay pee 

The Chairman, in moving the adoption of the report, said the 
dividend of 6 per cent. on the ordinary shares had been maintained, 
although the capital was increased at the end of 1898 by a debenture 
stock issue of £40 000. At Alpha-place the large generating station 
had been completed, and would be able to serve a total lamp 
connection of 150 000. 

Major-General Webber, C.B., seconded the motion, which was 
adopted. 


WINDSOR ELECTRIC LIGHT. 


At the annual meeting of this Company on Wednesday, the 
report of the directors stated that the number of lamps and motors 
installed was equivalent to 13,878 of 8 c.p., 7,914 having been 
added during the year. Large additions was also made to the 
mains and machinery during the year, no less than £21,947. 
16s. Id. having been spent on capital account to meet the 
demands for public and private lighting. The Company have 
entered into contracts with the towns of both Windeor and Eton 
for lighting the streets for five years, and although they do not 
expect to derive much profit from this source, it will encourage 
a more general use of electricity. Many lights have been added 
to Windsor Castle, and large additions are in hand. The parish 
church and town hall have had the light installed, and large 
additions made at Eton College, whilst experiments have also 
been made at Sb. George’s Chapel with a view of lighting it 
with electricity. The net pront for the year was: installation 
work, £1,577. 16s. 2d. ; lighting, £2,552. Os. 7d.—total, £4,129. 
16s. Hd., against a total of £2 539. 126. 9d. for the previous year. 
Including £491. 12s. lid. brought forward, the total amount of 
profit available for distribution was £4,590. 128. 3d., and the 
directors recommended a payment of 8 per cent., which was 
accepted. This left a balance of £2298, of which the 
directors recommended that £750 be added to the reserve 
kund, £500 to a special fund for equalising dividends, £350 as 
directors’ fees, the remainder to be carried forward as a balance. 
During the year £10,000 further capital was made, ab a premium 
of 2s, Gd. per share, and the premiums, amounting to £1,272. 


of this Company was 
held on Tuesday last at Notting Hill, Sir William Crookes, 


b year all previous records of 
he principal item of the capital 
The item of £1,600 for new 
meters was satisfactory, as new meters meant new customers. 
There had been a large increase in the number of units sold, and 
the cost of generating had been brought lower, and was now, he 
The number of houses connected 
ab Dec. 31 last was 1,013, against 816 at the close of 1898, and the 
lamps connected numbered 59.154, against 46,066. The net profit 
for the past year came to £10,360, as compared with £7,251 for 
the preceding year, and it was proposed to pay a dividend on the 


ment of shares) to Aug. 15, 1899, £2,552 ; amount to be 
depreciation fund, £500; balance to be carried forwa 
account, £618. 


Os. 6d., was added to the reserve fund, bringing ib up to the sub- 
stantial total of £2,922. 0s. 6d. An issue of £15,000 capital was 
alao made at a premium of 5s. per share to shareholders only, from 
which it was stated shareholders derived considerable benefit. In 
the early part of the year the current was reduced to 64d. per 
unit, but the cost of production was heavy owing to the abnormal 
price of coal, The report was considered highly satisfactory. 


AMAZON TELEGRAPH. 


The fifth ordinary general meeting was held on March 2 ab the 
offices, Moorgate Station-chambers. Mr. D. H. Goodsall, who 
presided, in the absence through indisposition of Mr. W. 8. 
Andrews, moved the adoption of the report, which showed as the 
result of the goari working a debit balance of £29,000. He said 
that the traffic existed, and if the cables could have been kepb 
working the accounte would have presented a very different 
appearance. They were now being successfully repaired. In 
three places the lines had been diverted, and he hoped that this 
change would lead to the permanent maintenance of these 
of the system. The directors had obtained a concession for a 
land line, which they hoped shortly to be able to erect. Part of 
the material had already been dispatched. If the undertaking 
could be kept at work the Company would earn £27,000 a year in 


eubsidies, in addition to which a good traffic existed. The motion 
was adopted. 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY. 


The report for the year ended Deo. 31 last states that during 
the year £40,000 4 per cent. debentures have been issued. The 

remiums received, less expenses, amount to £322, and this sum 
hab been placed to a reserve fund. In order to cope with the 
traffic it has been found necessary to obtain eight additional 
motorcars and 12 trailer cars, and to extend the car depôv to 
provide facilities for storing the extra cars. The total capital 
expenditure now amounts to £121,462. The total revenue from 
the date of commencing to work (June 12, 1899) to Dec. 31 last 


amounted to £12,606 and the expenditure, including debentare 
interest, to £8,186, leaving a ned 


directors propose should be applied as follows: dividend ab the 


profit of £4,420, which the 


rate of 5 per cent. per annum on the cumalative preference shares 


from Aug. 15 to Dec. 31, 1899, £750; amount owing to the 
guarantors, being advances made by them to meet dividends on 


the cumulative preference shares from Jan. 18, 1898 (date of allot- 
laced to 
to nexd 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


Abstract of the report of the directors (and accounts) to be 
submitted to the shareholders at the twelfth ordinary general 
meeting, to be held at Winchester House, Old Broad street, E.C., 
on March 15 at 3.30 p.m.: 

The revenue account shows a credit balance of £18,180. 168. 6 1., 
which, with the balance of £159. 8s. 5d. brought forward and 
£1,237. 58. ld. balance of interest received, makee a total of 
£19.577. 10a. After deducting £2,250 for interest on debenture 
atock paid and accrued, £2,100 for interim dividend paid on the 
7 per cent. cumulative preference shares, and £2,457. 12a. 6d. for 
interim dividend at the rate of 5 per cent. per annum for the half- 
year to June 30, 1899, on the ordinary shares. the directors recom- 
mend that the sum remaining—viz , £12,769. 17s. 6d.—be dealt 
with as follows: to credit of depreciation account, 44, 500; in 
reduction of renewals suspense account, £2,500; to payment of 
the remainder of dividend to Dec. 31, 1899, on the 7 per cent. 
cumulative preference shares, £2,100; to payment of a dividend 
on the ordinary shares for the half-year to Dec. 31, 1899, av 7 per 
cent. per annum, making 6 per cent. for the year, £3,440. 134. 6d; 
balance to be carried forward to the next account, £229. 4s. 
The increase in the number of lamps connected during 1899 wan 
equivalent to 15,002 35-watt (8-c.p.) lamps. The supereedure of 
plant, to which reference has been made in previous reporte, has 
proceeded so far that the Company's station has now been prac- 
tically remodelled, the whole of the rope-driven plant having 
been replaced by high-speed direct-coupled units of the most 
economical type, and the faulty rubber-covered cable by paper- 
insulated cable. The result is most satisfactory, and the work is 
is so far completed that your directors are now in a position to 
estimate the final cost and to make provision accordingly. The 
total estimated cost of the plant involved, less receipts from the 
sale of old material, will not exceed £26,702, of which £23,702 has 
been incurred to date. To provide for this your directors propose 
to appropriate £7,000 from the depreciation account and £2 500 
from net revenue account, carrying forward the balance of £14,202 
to a renewals suspense account, to be written off out of future 
profits, which the new plant should considerably enhance. The 
improved position of the Company no longer requiring the special 
services for which he was appointed managing director, Mr. Page 
has decided to resign the office. The directors feel sure that the 
shareholders will join with them in their appreciation of his 
invaluable services. In accordance with the special resolution 

Aug. 24, the name of the Company has been changed with 
the approval of the Board of Trade and the Registrar of Joiut- 
Stock Companies. Mr. H. R. Beeton and Mr. W. Page retire 
from the Board by rotation, and, being eligible, offer themselves 
for re-election. Messrs. Miall, Wilkins, Randall, and Co., the 
auditors of the Company, offer themselves for re-election. 
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REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel 8 ~ £3,619 6 2 
Oil, waste, water, and stores — 434 7 2 
Proportion of aalaries . —.— 1,055 4 4 
Wages ond gratuities . . 1,590 2 5 
Repairs and maintenance: buildings, 
£51. 12s. Id.; engines and boilers, 
£317. 108. 5d. ; dynamos, exciters, 
motors, ete., £26. 7s. 10d.; other 
machinery, instruments, and tools, 
r E 512 10 8 
Cartage of aahes . . . . 29 5 0 
— — 7,240 15 9 
Distribution of Electricity. 
Proportion of salaries . . 145 0 0 
%%% ͤ . 204 1 11 
Repairs and maintenance of mains ... 38 15 5 
Repairs, maintenance, and renewals 
of tranaformers, meters, eto 60 8 4 
— — 448 5 8 
Renta, Rates, and Taxes. 
Rents payable ... e.n ces essere smse 307 6 2 
Rates and taxes TATT 1,140 11 0 
— — 1,497 17 2 
Management Expenses, 
Directora’ remuneration . .. . 1,000 0 0 
Managing directors’ special remune- 
ation 41 2 — .——bV 200 0 0 
Salaries of secretary and clerks ....... 627 11 0 
Salaries of collectors 9 160 0 0 
Stationery and printing 131 2 8 
General establishment charges 299 13 4 
Auditors of Company 42 0 0 
Auditors of the of Trade 41 0 0 
Law and parlia char 2112 6 5 
wan mentary chargoeoes . . CPA 
Taarka PENE 5 VV 212 17 10 
Remuneration to trustees of debenture stock 
holders, eto 8 CCC . 222 7 0 
12.235 16 10 
Balance carried to net revenue account . 138.180 16 6 
£30,416 13 4 
Cr. £ ad. 
Sale of electricity per meter (leas rebates)........ ... 28,912 9 8 
Rental ef meters on consumers’ premises 1,491 6 2 
Transfer ess shi cReccdseseasivie $ A 12 17 6 
£30,416 13 4 
Dr. GENERAL BALANCE SHEET, £ s. d. 
Capital account - amount received *. 208,305 0 0 
Sundry oredit ore 2 . 2 = 9,097 1 4 
Doubtful debts reserve account . ã . es 123 10 4 
Depreciation accounn ˙ek 9 tt . 11,500 0 0 
Balance at credit of net revenue account 5,769 17 6 
£234,795 9 2 
Cr. E sd. 
Capital account —amounb expended for works.. .. 186,212 0 4 
Renewals suspense accounn dd soseo — 14,202 0 0 
Stores on hand: coal, £184. 58. 2d.; oil, waste, 
obc., £228. 78. 10d. ; general, 20 . . 432 13 0 
Sundry debtors for electricity supplied ............... 12,168 8 8 
Other debtors, and prepaid and suspense charges 1,341 13 7 
Cash at bankers...... 5 e . 2. 2 - 20,407 1 6 
Cash at office „ . e 31 12 1 
£234,795 9 2 


NORTHWICH ELECTRIC SUPPLY. 


In their second annual report, the directors state that a steady 
and continuous increase has been made in the number of con- 
aumers connected to the mains. On Dec. 31, 1898, there were 88 
consumers, with an equivalent of 3,885 8-c.p. lamps; and during 
the year 1899 64 coneumers have been added, with a total of 
2,301 8-c.p. lampe, making a total on Dec. 31, 1899, of 152 
consumers and 6,186 8-c.p. lamps. In addition seven motors, 
with an aggregate of 61 h.p., have been connected to the mains 
during the year. The length of mains laid to the end of the year 
is as follows: feeder mains, 5,720 yards; distributing mains, 
10.560 yards; public lighting mains, 4,250 yards; service mains, 
3,000 yards; making a gross total of 23,500 yards, or over 13} 
miles. The princi extensions during the year are for the 

ublic and private lighting of Hartford, where the Gompany have 

n accorded a large amount of support, 1,154 lampe having been 
connected in the parish since the middle of September. The 
Parish Council of Hartford have adopted electric lighting for the 
village, the whole of the roads of the village—about 24 milee— 
having been lighted since Nov. 14, this being the first village in 
the kingdom to adopt public electric lighting throughout. Owing 
to the very encouraging manner in which the demand for elec- 
tricity has risen, and with a view to obtaining still more con- 
sumers along the route of the mains, the directors decided to 
reduce the price, as from June 30 last, by adopting the Brighton 
maximum demand system of charging. From that date the 
charge for current has been 6d. per unit for the first hour's use 


per day of the maximum current demanded, and 4d. per unib for 
all consumption over and above that amount. This is equivalent 
to an all round charge of about 5d. per unit, or a reduction of 
15 per cent. With a view to encouraging small consumers, the 
directors decided to adopt a system of free wiring. with prepay- 
ment slot meters, which in practice is proving extremely successful, 
and the directors anticipate a large extension in this department. 
The system of mains is now being extended to Winnington, where 
substantial support has already been secured. It is anticipated 
that these extensions will be working during the month of March. 
Owing to the rapid and continued increase of business in the 
supply department of the Company, the directors decided in 
December last to relinquish the wiring department, and have 
entered into an agreement with Messrs. Woods and Co., of 2, 
Gray’s-inn-road, London, whereby they will do all all the wiring 
previously done by the Company. In consequence of the con- 
tinued progression of the Company, and the extension of the area 
of supply, it will be necessary to raise farther capital, to obtain 
which the directors will submit a proposal for the issue of deben- 
tures. After writing off £51. 9s. lld. for the goodwill of the 
wiring department, the net profit for the year is £529, 188. 104d., 
which, with a balance of £113. 9a. 64d. brought forward from last 
account, gives a total of £643. 8s. 5d., from which, after deducting 
£28 off preliminary expenses account, and setting aside £95 for 
depreciation, the directors recommend payment of a dividend at 
the rate of 3 per cent. per annum. 


METROPOLITAN ELECTRIC SUPPLY. 


Directors: W. Harrison Cripps, Eeq. (chairman); Admiral of 
the Fleet Lord John Hay, G. C. B.; Sir James Pender. Bart., 
M. P.; Sir Eyre M. Shaw, G. C. B.; Frank Bailey, E-q, M I C E.; 
F. Leverton Harrie, Eeq.; the Hon. John Birkbeck Lubbock ; 
James Carr Saunders, Eeq. ; John Verity, Eeq. General manager: 
J. Conacher, Esq. retary: E. Cunliffe Owen, Brg. C. M. G. 
Consulting engineer: Lord Kelvin, D. C. L., F. R. S. Engineer: 
Reginald R. Todd, Esq. 

Report of directors (with abstract of accounts) to be presented 
to the shareholders at the thirteenth ordinary general meeting of 
the Company to be held at Winchester House, Old Broad - street, 
E.C., on March 13, 1900, at 12 noon: 

The capital expenditure, which at the end of 1898 amounted to 
£993 761. 13s. 9d., has now reached a total of £1,244 254. ls, 6d., 
being an increase during the year of £250,492. 7s. 9d., the resulb 
being an excess of „ over receipts of £18,977. 128. 7d. 
The principal item of expenditure was for the new works ab 
Willesden. A portion of this capital expenditure wae provided 
for by the issue of £125,000, being half of a new 34 per cent. 
mortgage debenture stock which the directors considered ib 
expedient to create. This issue was offered to the shareholders 
at 97 per cent., and the whole of it placed at that price. The 
gross revenue for the year amounted to £179,190. Is. 10d. against 
£151,605. 128. 3d. in 1898, being an increase of £27,584. 9a. 7d. 
The cost of generation, which in 1898 was £76,736. 8s. 7d., 
amounted in 1899 to £90,419. 7s. Id., or an increase of 
£13,682, 188. 6d. During the whole of the period under 
review, the erection of the Company's new generating station 
at Willesden was proceeded with, but owing to delays in the 
deliveries of constructional and other ironwork, the completion of 
the worke was seriously hindered, with the result that from early 
in October to Dec. 15, when they commenced to supply current, 
the resources of the Manchester-equare station were unduly 
taxed, and it was, found n to temporarily withdraw the 
supply from certain of the circuits at hours of maximum demand. 
The directors have endeavoured to meet the consumers affected in 
what they regard as a fair and reasonable manner. In consequence 
of these interruptions, the Company was twice summoned ab bhe 
1 Police Court under the Electric Lighting Acts. On 
the first occasion the proceedings were postponed for three months, 
and on the second, after hearing evidence, nominal fines were 
imposed, the magistrates in each case considering that the Com- 
pany, though technically at fault, were not. to blame for the 
unfortunate interruptions which hed occurred. Full particulars 
of the hearings of these summonses were circulated among the 
shareholders. Since Dec. 15. 1899, the Willesden generating 
station has been working satisfactorily. During the last session 
of Parliament, the London County Council introduced a Bill to 
authorise the construction of a new street from Holborn to the 
Strand, which involved the compulsory acquisition by them of the 
Company’s works at Sardinia street. The directors are pleased to 
state that a clause was obtained in bhis Bill by which the Com- 
pany’s interests are fully protected. A protective clause was also 
obtained in the Central Electric Company’s Bill. The balance to 
the credit of the revenue account, before providing for 
depreciation, is £66,392. 176. The directors have set aside 
£13,000 as an addition to the depreciation and reserve fund, 
carrying to the credit of the neb revenue account the sum 
of £53,392. 17s., which, with the balance brought forward 
from lasd account and other receipte, makes a total of 
£57,728. 108. After deducting debenture and share interest and 
other charges, there appears a balance of £25,660. 6s. 3d. 
An interim dividend of 586. per share on the ordinary 
share capital was paid on Aug. 14, 1899, amounting to £19,679, 
12s. 8d., and the directors recommend that a further dividend of 
5s. per share on such shares be now paid, making a total distribu- 
tion of 10a. per share for the year, or 5 per cent. on the capital. 
This will absorb a further sum of £21,250, and leave a balance of 
£4,410, 6s. 3d. to be carried forward to the next account. This 
result the directors consider to bo satisfactory in view of the excep- 
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tional circumstances under which the working has been carried on 
during the year, and having regard also to the large amount of 
capital which, while entailing additional charges upon revenue, 
has been unproductive for practically the whole of the year. 
The number of 8-c.p. lamps supplied by the Company increased 
during the year 1898 from 430,000 to 500,000. The present number 
of lamps connected is 509.000 aad the applications show no signs 

decrease. A report from the Company's engineer is appended, 
showing that the satisfactory condition of the stations, machinery, 
and plant has been maintained. The directors have elected Mr. 
James Carr Saunders and Mr. Frederick Leverton Harris to seats 
on the Board, and have appointed Mr. W. Harrison Cripps to the 
office of chairman. The term of Mr, Frank Bailey’s appointment 
as engineering director having expired, he has been elected an 
ordinary member of the Board. The directors have appointed 
Mr. J. Conacher to be general manager of the Company. In 
aconrdance with the articles of association, the following direc- 
tors—viz., Frank Bailey, Eeq., W. Harrison Cripps, Eeq., and F. 
Leverton Harris, Eeq.—retire from the Board, and are eligible for 
re-election. The auditors, Messrs. Deloitte, Dever, Griffiths, and 
Co., also retire, and are eligible for re-election. 


REVENUE ACCOUNT, 
Generation of Electricity. £ s. d. 


Dr. 
Coal or other fuel 


Oil, waste, water, and stores 5 800 4 10 
Sal! K ĩ 8 — 3, 021 18 4 
Wages and allowan ces 8,776 15 2 
Repairs and maintenance: build - 
ings, £1,862. 126. 10d. ; engines 
and boilers, £9,603. 7s. 7d.; 
dynamos, etc., £1,528. 13s. 1d. ; 
other machinery, £1,758. 38. 6d. ; 
accumulators and accessories, 
£266. 168. 3d. ...... SER . 15,019 13 3 
Purchase of currenbd .. ....cc.scessece 2,215 17 4 
— — 90,419 7 1 
Distribution of Electricity. 
Repairs, maintenance, and re- 
nowals of mains . 228 13 2 
Repairs, etc., of transformers... 1,692 15 8 
Royalties se. TOA . 12 10 0 
— — 1.931 18 10 
Renta, rates, and takes me 3,806 4 8 
Management Expenses. 
Directors’ and trustees’ remunera- 
tion e . - 93,650 0 0 
Salaries of management .......... - 4692 1 2 
Wages of meter readers and wiring 
inspectors ..... ....ceem . N 558 8 3 
Stationery and printing esis 920 410 
General establishment charges ... 3,214 11 0 
Auditors: Board of Trade. £85; 
Company’s auditors, £157. 10s. 242 10 0 
— 13,174 15 3 
Law and Parliamentary Charges. 
Law expense 791 2 9 
Parliamentary charges ............... 1,191 14 0 
— — 1,982 16 9 
Special charges — insurance ã 1,482 2 3 
Depreciation — buildings, plant, eto aa 13000 0 0 
Total expendit ure ees 125,797 410 
Balance carried to neb revenue account 53,392 17 0 
85 £179,190 1 10 
Sale of current (8. 327,939 B. T. units) less provi- £ s. d. 
sion for bad and doubtful debts . 173.374 9 4 
Rental of meters VVV 5,323 14 8 
178.698 4 0 
Rents receivable . svsssscevscsecs 124 7 7 
Work done and goods supplidudud· = 51 13 3 
Surplus properties.......... FCC 315 17 0 
£179,190 1 10 
Dr. GENERAL BALANCE SHEET. £ «a d. 
Capital accounbt—amounb received 1.225.276 8 11 
Due from sundry tradesmen and others ............ 72,771 1 9 
Sundry creditors on open accounts ........ e 7,513 8 8 
5 and reserve fun . 64, 360 16 5 
Balance at credit of net revenue account 25,660 6 3 
£1,395,582 2 0 
Cr. £ 8. d. 
Capital account —amount expended for works ... 1,244,254 1 8 
Stores on hand: coal, £363. 14s. 8d. ; oils, waste, 
etc., £269. 10s. 10d. ; general, £7,978. lls. 7d. 8,611 17 
Sundry debtors for amounts paid on account of 
contracts in course of completion EPET 2,170 19 
Sundry debtors for current supplied.................. 77,150 11 
Others debtors . 908 19 


Suspense accounts awaiting adjustment. q 


os 
ou 
2 
Go 
pros 
© 
00 OW ® POC — 


Deposite (provisional orders, vestries, etc.)......... 665 0 

Inveetements at cos sevsa e 8 51.353 15 

Cash ab bankers on currend accoun dd . 6,872 18 
£1,395,582 2 0 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Walthamstow. — The Corporation invite tenders for cables. 
Tenders by 23cd inst. 


Birkenhead.—The Corporation invite tenders for overhead line 
equipment. Tenders by 20th ineb, 


Barrow-in-Farness. — The Corporation invite tenders for 
boilers, condensers, etc. Tenders by 19th insb. 


Wasmes (Belgium).—The Municipality are open to receive 
tenders for the electric lighting of the district. Tenders by 
May 31. 


Leeds.—The Tramways Committee invite tenders for one, two, 
or three steam dynamos. Tenders by March 21. Details in our 
advertisement columns, 


Islington.—The Vestry invite tonders for the supply of 
electrical stores for one year from March 25, 1900. Tenders by 
March 14. Details in our advertisement columns. 


Swansea.—The Corporation invite tenders for the supply and 
laying of insulated electric mains, conduits, junction boxes, ete. 
Tenders by 19th inst. Details in our advertisement columns. 


Plymouth.—Tenders are invited for 12 months’ supply of 
alternating-current meters, alternating-current transformers, and 
arc lamp carbons, Tenders by 22nd inst. Details in our adver- 
tisement columns. 


Dundee —The Town Council invite tenders for the supply and 
delivery of feeder mains, joint-boxes, and ande 


rground conduite 
for tramway purposes. Tenders by 2let inet. Details in our 
advertisement columns, 


Mexborough. —Tenders are to be obtained shortly by the Urban 
District Council for a dust destructor, which is to be utilised for 
the purpose of oreening heat and providing power for the proposed 
electric lighting inetallation for the town. 


Blackpeol.—The Tramway Committee invite tenders for the 
construction of a double line of tramways in Central Drive from 
Revol to Waterloo-road. The coutract will include the laying of 
rails, pointe, etc., excavating, concreting, paving, flagging, etc. 
bord Corporation will provide all the materials. Tenders by 
12th insb. 


Fulham.—The Vestry invite tenders for the supply, as and 
when required, of 100 five-ampere meters, 100 10-ampere meters, 
and 50 20-ampere meters. The meters must be capable of working 
on an alternating-current circuit having a frequency of 50 periods 
per second and a preesure of 200 volts. Tenders by 19th insb. 
Details in our advertisement columns. 


Dablin.—The Electric Lighting Committee of the Corporation 
invite tenders for the supply and erection of the following: boilers 
and accessories—viz , six Lancashire and four water-tube boilers 
and two economieers ; polyphase generators — viz., two 1,000 kw. 
and two 500-kw. low-speed generators. Tenders by April 26. 
Details in our advertisement columns. 


Lancaster.—The Committee of Visitors of the County Asylum, 
Rainhill, invite tenders for the supply and erection of three 
Lancashire boilers and superheaters and one Green’s economieer ; 
three 175-b.h.p. steam dynamos, with booster, ewitchboard, feed 

umps, piping, tanks, cranes, and other accessories ; secondary 
E (1,200 ampere-hours capacity) and accessories; feeder 
mains (solid system); and wiring of buildings. 
March 22. Details in our advertisement columns. 


Rainhill (Lanes.).— The Committee of Visitors of the County 
Asylum, Rainhill, invite tenders for the supply and erection of 
(1) three Lancashire boilers and superheaters and one Green’s 
economiser ; (2) three 175-b.h.p. steam dynamos, with booster, 
switchboard, feed pumps, piping, tanks, cranes, and other 
accessories ; (3) secondary battery (1,200 ampere-hours capacity) 
and accessories; (4) feeder mains (solid system); (5) wiring of 
buildings. Plans, etc., may be obtained from Mr. Thomas L. 
Miller, M. I. C. E., 7, Tower-buildings, Water-street, Liverpool. 
Tenders by 12 noon on March 22. 


Dartford.—The Urban District Council invite tenders for the 
supply and erection of the following plant: Lancashire boilers, 
with fittings, economiser, feed pumps, etc., pipework. etc., in 
engine and boiler house, surface-condensing plant, two steam 
dynamos (vertical enclosed high-speed engines) and motor 
boosters, storage batteries, main switchboard and connections, 
six-ton overhead engine-room travelling crane, underground 
mains, conduite, and roadwork for private and public lighting, 
arc lamps (enclosed type) and poste, station lighting. Tenders by 
27th inst. Details in our advertisement columns. 


Tenders by 


RESULTS OF TENDERS. 


Derby.—The Town Council have accepted the tender of Messrs. 
Browett, Lindley, and Co., at £705, for a 100-b.p. surface con- 
denser. 


Southampton.—The Town Council have accepted a tender for 
erecting street shelters at the Clock Tower, Prospect-place, and 
Stag Gates by Mr. T. H. Stiles at £295. 


Rotherham.—The Town Council have agreed to let the tender 
for batteries to the Electrical Power Storage Company for 
£812. 10s. and £70 a year for maintenance, 
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Dudtey.— The Council have accepted the tender of Messrs. 
Babcock and Wilcox, Queen Victoria-street, London, for the 
supply and erection of pump, feed-water heaters, and pipe work. 

Crystal Palace District Electric Supply Cempany, Limited.— 
An order for two pairs of Hornsby water-tube boilers has been 
placed with Messrs. Richard Hornsby and Sone, Limited, Queen 
Victoria-street, E C. a 

` Mastiags.—The Town Council have placed with the Wheeler 
Condenser Company an order for the supply and erection com- 
plete of a surface condenser, air and circulating’ pump, and 
cooling tower of a size suitable for condensing all the steam from 
their existing Belliss engine, and from the new engine now on 
order. The price is £1,534. 


Croydon.—Tenders have been accepted for plant for traction 
purposes and for auxiliary lighting as follows: The British 
Thomson Houston Company, Limited, two compound steam- 
aes and dynamos; Messrs. Babcock and Wilcox, three water- 
tu 


boilers and pipe work; Messrs.: Allen, Son, and Co., con- 


denser ; 


the Wheeler Condensing Company, Limited, cooling 
tower. : 


tender of the Wheeler Condenser and Engineering Conipany, at 


£911, for the supply, delivery, and erection of one surface oon - 


deneer, with air and. circulating pumps, and sorio for driving 
same. The following tenders were also received: Worthington 
Pumping Engine Company, £1,094 ; W. H. Allen, Son, and Co., 
£1,160 ; Clay, Henriques, and Co, £825. 


BUSINESS NOTES. 


TRACTION. 


—A commencement has been made with the 


West Hartlepool. 
works of the electric tramways to Seaton. 


Warwick —The Leamington and Warwick tramways order 


will nov be proceeded with so far as it relates to the tramways. | 


Leeds.—The road under the Wellington-road railway bridge is 
tramway 


to be lowered Qin. to allow room for electric overh 
wires. 


Lytham.—A satisfactory arrangement has now been made by 
the Council with the Lytham, St. Annes, and Blackpool Tramway 
Company. | 

Boltoa.—A plan of the proposed improvement in the curves of 


the tramways at the corner of Deansgate and Oxford-street has 


been approved of. 

Dewsbury.—The Electricity Committee are rapidly getting 
ready for higher voltage in the lighting department and for the 
electric traction scheme. 

Honley.—A sub-committee has been appointed to approach the 


gas company upon the purchase of the gasworks, and also to make 


enquiries about the electrio light. 

Airdrio.— Notice of opposition to the Airdrie and Coatbrid 
Tramways Bill has been given in the House of Commons by the 
North British Railway Company. 

1.— The work of reconstructing 


will be commenced early next week. 


W. 
Liver poo 
tection of the Rural Distriot Council. 


Litherland.— Id is reported that a satisfactory arrangement has 


been arrived ab with the Liverpool authorities in reference to the 
use of electric traction in Linaore · road. 


Greenock. —The Tramways Committee of the Police Board have 


agreed to accept the offer of the Greenock and Port Glasgow 
Tramwaye Company for leasing the tramway. 

Rochdale.—The Rochdale and Wardle Councils. have not yeb 
come to an agreement respecting the tramways, but from what we 
gather it appears the terms may yet be arranged. 

Barcelona Tramways Co.—The directors announce that at the 

neral meeting to be held on the 21st inst. they will declare a 

ividend for 1899 of 2 per cent., or 4s, per share. 

Suffolk.—The Light Railway Commissioners have decided to 
recommend an order for a light railway which will connect Long 
Melford with Hadleigh, a distance of some 12 miles. 

Iikeston.—Application is to be made for a loan of £62,074 to 
pay the N cost of the generating station for electric 
ighting and the cosb of the construction of tramways. 


Portslado.—The Urban District Council’s opposition to the 
Brighton Tramways Bill is to be dropped on insertion of clauses 
into the Bill giving the Council certain righte and privileges. 


Falham.—The Vestry have decided to object to the introduction 
of the proposed tramways, as they find thad on account of the 
narrowness of the ro 
themselves. 

Burnley.—Petitions have been lodged against the Burnley 
Corporation Tramways Bill by the Corporation of Nelson, the 
Urban District Councils of Brierfield and Padiham, and the Parish 
Council of Reedley Hallows, 

Kendal.— With regard to the su ted electric tramways, it 
was stated ab the last meeting of the Town Council that the matter 


. the continued Prosperity 


Bedford.—We stated last week that the Council accepted a 


‘have handed over on Jan. 1. 


Liverpoo the tramways for 
electric traction in Lime - street, Elliott-street, and Church-street 


—A clause has been inserted in the Manchester and 
1 Electric Express Railway Bill with regard to the pro- 


8 almost insuperable obstacles present. 


along Cetitral-drive to € 
town clerk be instructed to apply for borrowing powers for the. 


was now ripe for the consideration of: the Council meeting as the 
General Purposes Committee. 

British Columbia Electric Railway Co.—In consequence of 
and extension of the business the 
directors have made a reduction in price of 10, 15, and 20 per cent. 
respecively in the various classes of lighting. 

Johnstone,— We understand that much dissatisfaction existe ab 
the decision of the Paisley Town Council to terminate any further 
negotiation with the Glasgow and district tramways promoters, as: 
by this agreement Johnstone is shut out from the scheme. 

Linthwaite.—Ab a recent medting of the ratepayers it was 
resolved that the Huddersfield Corporation Tramways Bill, 1900, 
be opposed in Parliament for the purpoee of obtaining such amend- 
mente as the Council consider necessary for the protection of their 
interests. 

Barnsley. — The Light Railway Commissioners have decided to 
recommend the granting of an order to the British Electric 
Traction “ompany, Limited, for bhe construction of a lighb 
railway about f a mile in length, from à junction with a 
sanctioned light railway from Barnsley to Worsborough Dale. 

Pertsmouth.—The Town Council have adopted the report of 
the Tramways Committee recommending that legal eteps be taken 
to obtain possession of the undertaking, which the company should 

Before B are actual] 
taken a preliminary meeting before the arbitrator is to be arranged. 


Reading.—The tramway company have issued a wrib with a 
view to prevent the Town Council from purchasing the tramways. 
The Town Council have accepted service, and resolved that the 
valuation or valuations of the tramways undertaking be proceeded 
with immediately, or as the counsel to the Corporation may 


ad vise. 

Wealdstone.— With regard to the tramways (Middlesex Count 
Council’s Light Railways Order No. 2) the Council have formula 
a demand insisting upon a minimum width of 50ft. in the roads, 
over which the line would pass, and asking to be consulted as to 
the best position for the lines and the standards before they are 
put down. 

Cheltenham.—Application is to be made for £2,100 to cover the 
cost of changing over the pressure of supply necessitated by the 
supply to the electric tramway. Thecharges will be upon the basis 
of a certain percentage upon such capital outlay as might be 
exclusively due to the tramway undertaking, plus a charge per 
unit for energy upon a sliding scale. 

Batley.—The Corporation are making a stand against the 
tramways proposed by the British Electric Traction Company. 
All the interested local authorities have now received copies of the 
draft order of the company. They anticipate that the order will 
be confirmed in June or July, and that the work of construct 
the lines will not be pioceeded with until the spring or summer o 
next year. 

Wandsworth.—The Wandsworth Board of Works recentl 
received a deputation of ratepayers with reference to the pro 
London County (Clapham, Wandsworth, and Kingston road) light 
railways, asking the Board to oppose the scheme. After some 
discussion the Chairman thanked the deputation for ite attend- 
ance, and assured ite members that their objections should have 
every consideration by the Board. 

Southamptos.—The report on Colonel Marindin’s inspection of 
the Shirley route of the Corporation tramways states that the 
following are the only limite of speed and compulsory stops which 
need be required: Maximum speed, eight miles an hour; on Four 
Poste Hill, six miles an hour on downward journey; on curve: 
between Shirley-road and Four Poste Hill, four miles an hour, 
Stops: In Commercial road, before crossing Blechynden-street on 
the descending journey. 

Grimsby.—The Tramway Bill has been allowed to proceed by a 
committee of the House of Lords. Prof. Kennedy in his report 
estimates that an additional £10,000 will be required if the Council 
provide power for traction under their provisional order. This 
will bring the total capital outlay to over £40,000. The Council 
have decided to reopen negotiations with the company with a view 
to re-leasing the undertaking to the presend company on terms 
advantageous to the Corporation. 

Paisley.—Thore has been another change of the Council's mind. 
Ab the last meeting an amendment was carried to the effect that 
the Council drop further negotlations with the Glasgow District 
Tramways Company in the meantime with the view of the Council 
going in for a similar Bill to that of the Glasgow District Tram- 
ways Company in the next session of Parliament. The British 
Electric Traction Company have withdrawn their proposals to the 
Town Council in connection with the local tramways schemes. 

Impeding the Tram Trafic —Frank Swift, a nter, from 
Bolton, was committed to the workhouse for a fortnight as a 
lunatic. For a few days he had been amusing himself by running 
in front of the electric cars and jumping on and off them. Thus, 
said Police-constable Griffith, he interfered with the traffic to 
a considerable extent, the drivers being compelled to stop the 
cars frequently to avoid running over the man. Once he tried to 

d on a motorcar, and the driver had great difficulty in keeping 

im off the machine. Liverpool Courier. 

Blackpool.—The Town Council have resolved that the Black- 
pool Corporation tramways to be next constructed be laid along 
Talbot-equare, Talbot-road to Abingdon-street, thence along 
Abingdon - street, Church street, Raikes-road, Whitegate drive, 
Waterloo-road (formerly Cow Gap-lane), to Central-drive, thence 
ounds - hill to the Promenade; and that the 
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amount of the borough surveyor’s and borough electrical and 
tramway engineer’s estimates for the execution of the works. 

Little Lever.—Ab the last meeting of the District Council it 
was reported that the result of the negotiations as to the pro 
tramway through Little Lever between Eccles and Whitetield was 
that the first chance of the construction of the tramway would be 
given to the United Syndicate, Limited, and that if they failed to 
get powers in the next session of Parliament for the construction 
of the line the South Lancashire Tramways Company should have 
the preference. A copy of the Lancashire Electric Power Com- 
pany's Bill for the session of 1900 was submitted, and the Council 
decided to support ib, eubject to the interests of Little Lever being 
properly safeguarded. 

: Eooles.—On March 5 the Town Council agreed to a resolution 
of the General Parposes Committee that an agreement be entered 
into with the Salford Corporation for the electrical working of the 
tramways in the borough. Salford proposes to lease the existing 
tramways in the borough, and others which it is suggested that 
Ecclee should seek statutory powers to construct for a term of 35 
years, subject to the payment of a rent equal to 10 per cent. upon 
the actual expenditure. Salford will relay the lines, provide the 
electrical equipment, and purchase the electrical energy from 
Eccles, but the latter will have to maintain the tramlines and the 
planb necessary to work them. 

St. George-the-Martyr.—Ab the Vestry meeting last week the 
General Purposes Committee recommended re the County Council 
Tramways Bill now before Parliament, that ib be opposes by the 
Vestry, and if necessary, that the petition be euppcrted by evidence 
and by means of parliamentary agents and counsel. 
H that formal consent bad been given by the committee on 
behalf of the Vestry, bub that did not prevent the petition bein 
presented. At the conference of representatives of London wit 
the Council’s committee the Council had practically conceded 
nearly all this Vestry had contended for. Ib was resolved to 
continue with the petition as far as deemed necessary. 

' Yorkshire Light Railway Schemes.—The Light Railway Com- 
mission held enquiries on Monday relative to two railway enter- 
prises seeking to serve colliery districts in the West Riding. One 
application had reference to a proposal by the East and West 
Yorkshire Union Railways Company to construct a line from the 
flouriehing township of Rothwell to Hunslet. The other was by 
a syndicate who sought permission to construct a line from 
Hemsworth Station, on the Great Northern and Great Central 
Branch Railway, to Brackenhill. The first line, being for 
passengers and goods, was assented to, and the decision upon 
the second application was postponed. Consent will probably 
be given upon an undertaking thad provision will be made for 
passenger traffic to Pontefract. 

Dablin.—The case of the Corporation against the tramway 
company is practically shelved till the middle of next month. 
Judgment was passed on Dec. 9, and a case was to be stated. An 
application was made to the Court last week by the Corporation 
in reference to the alleged delay on the part of the tramway com- 
pany in proceeding with the case stated, which they demanded in 
reference to the sanding of the etreeta in December last, when an 
action was brought by the Corporation to compel the company to 
carry out the sanding of certain streets. Nothing was done, as 
counsel were not ready. In the meantime, we understand, the 
Corporation are sanding the streets under protest. The Dublin 
United Tramway Company have commenced operations for ex- 
tending their line in Parkgate- street. 

Cheshire Electrical Light Railway.—QOu Monday evening % 
conference was held ab Winnington between the Parish Councils 
of Winnington, Anderton, Barnton, and Little Leigh and Mr. 
R. H. Scotter, C.E., engineer to the Warrington and Northwich 
Light Railway, at which the engineer agrese to immediately pro- 
ceed with the western branch of the light railway. and to include 
the important townships of Whitley, I. cigh, Barnton, and Winn- 
ington, At the latter place are situate the large chemical works 
of Mesers. Brunner, Mond, and Co., where some 4,000 men are 
employed. Workmen’s trains at 4d. per mile are to be run on 
this line, and facilities offered for the workers to reside outside the 
very congested areas near Warrington and Northwich. A supple- 
mentary scheme was also presented which would connect both 
branches of the railway by a line acter through the rapidly- 
growing districte to the south of Northwich. The engineer 
promised to introduce on the urban districte of this line an im- 
proved system of surface contact if satisfactory financial arrange- 
mente can be made for its installation. 


LIGHTING AND GENERAL. 


Rotherham.—The contracts for the new generating station will 
be let in a week or two. 

Hornby.—The National Telephone Company intend to inetitute 
an exchange io bhis town. 

Hastings.—Application is to be made for a loan of £1,584 for a 
new boiler at the electric light station. 

Durham. — Steps are being taken to light by electric light that 
portion of the district now lighted by gas. 

St. Annes.—Application is to be made to the Pablic Works 
Loan Commissioners for £18,161 for electric lighting. 

Willesden.—The enquiry into the loan of £3,500 for the purchase 
of land for a municipal electric lighting station has now been held. 

Doneaster.—The Guardians have resolved to borrow £22,645 for 
the purpose of executing the works for lighting by electricity the 
new workhouse, 
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. Lytham.—The new road through which the tramway is to run 
will be lighted by electricity. 
Whitby.— An enquiry is to be held on the 16th insb. to consider. 
the Urban District Council's application for sanction to borrow 
£26,000 for electric lighting purposes. 


Croydon.—We have already mentioned the dissatisfaction which 
exists amongst the Corporation’s electric light · customers, and we 
now learn that a sub-committee has been appointed to report on 
the tariff of charges with a view to their modification. 


Walker.—A preliminary agreement has been arrived at bebween 
the Newcastle-upon-Tyne Electric Supply Company and the 
Council, and it is expected that very soon the whole scheme as to 
the electric lighting will be submitted to the Council for con-: 
firmation. 

Perth.—The ceverating station to be erected near the River 
Tay will cost £7,428. The buildinge have been designed with a 
view to facilitate the carrying out of future extensions for light-. 
ing and tramway traction; the plant to be erected ab present 
being for lighting purposes alone. 

Stock ‘Exchange.—The Stock Exchange Committee have 
appointed March 13 a special settling day for the St. James’s and 
Pall Mall Electric Light Company’s further issue of 8,020 
ordinary shares of £5 each, fully paid, Nos. 52,081 to 60,100, 
TER have ordered the same securities to be quoted in the official 

b. i 


Spennymoor.—At the last meeting of the Urban District. 
Council the subject of lighting the districb by electricity was fully 
considered and discussed in the presence of Mesers. Fairweather 
and Brown, of the North of England Electric Supply reget 
No definite decision was arrived at. Further meetings will be heid 
to consider the matter. 

Manchester.—The City Council have adopted a resolution 
passed by the special committee dealing with the telephones pro- 
viding that, with a view to the municipalisation of the telephone 
service, the National Telephone Company should be approached 
in order that ib might be ascertained whether the undertaking of 
the company in the Manchester area could be purchased by the. 
Corporation. „ . 

Deal and Walmer.— With regard to the question of employing 
a joint expert to report as to the advisability of adopting the 
electric light in Deal and Walmer, the Deal Council have 
reeolved not to take any stepe at present, as they think the 
district is too smail. When the subject was reported to the 
Walmer Council this week, it was decided to again apprdach Deal 
in the matter. 

Lift Acoidents.— We understand that at the Great Eastern Hotel 
a system of interlocking of the dcors of the paesenger lift is being 
introduced. The system is the joint invention of Mr. H. C. 
Amendt, the manager of the hotel, and Mr. Hollins, the company’s 
electrical engineer. It consists in the application to a lift of the 
interlocking principle governing railway signalling and the 
working of railway pointe. The arrangemente when completed 
will ensure that the lift cannob be worked while any one door to 
it is unlocked. 

Parliament.—The following Bills were read a second time 
during the past week: In the House of Commons — March 2: the 
Baker-street and Waterloo Railway, South Lancashire Tramways, 
the Airdrie and Coatbridge Tramways ; March 5: Charing Cross, 
Easton, and Hampstead Railway, City and South London Rail- 
way; March 6: Aberdeen Corporation Tramways, Newcastle- 
upon-Tyne Electric Supply, Wellingborough and District Tram- 
roads. In the House of Lords- March 6: Folkestone, Sandgate, 
and Hythe Tramroade. 

Appointments Vacant.—The Plumstead Vestry require the 
services of an assistant to the electrical engineer.—Telegraph 
linesmen are required for the telegraph department of Northern 
Nigeria, Africa.—A working engineer is required for the Islington 
new er: Highgate-hill, Upper Holloway, N.—An engineer is 
also wanted by a firm of electrical engineers in Scotland to take 
charge of installation department. Full particulars referring to 
these vacancies, also for a draughteman and others, appear in our 
advertisement columns. 

London Gazette.—A receiving order has been made out re F. 
Metcalfe, 4, Ashville-terrace, Cardigan-road, Leeds. The first 
meeting of creditors will be held on March 14, at 12.30 p.m., ab 
the Official Receiver’s office, 22, Park-row, Leeds, and the public 
examination on March 27, at 11 a.m., County Court House, Albion- 
place, Leeds.—The order for discharge re E. M. Winter, Norfolk- 
street, Strand, has been suspended until Feb. 6, 1902.— The first 
meeting in the estate of A. R. Earle, Norwich, will be held on 
March 9, at 3 p. m., at the Official Receiver’s office. 8, King street, 
Norwich, and the public examination on March 21, ab 11 a. m., ab 
the Shirehall, Norwich. 

W. T. Glover and Co., Limited.— We have received a copy of 
the new price- list of this Company, which contains much valuable 
information, in addition to the usual lists of sizes and prices. 
Thus under Details of Conductors” there are given most com- 
plete tables of weighte, resistances, etc , of practically all the sections 
of cable used in electric wiring and cable-laying work. Then follow 
tables of the following types of cables: vulcanised rubber-covered 
cables, twin cables with the same insulation but lead-covered, 
concentric cables with vulcanised rubber insulation, armoured 
cables, diatrine cables for town-lighting mains, pure rubber 
cables. Then there followe a long list of accessories for electric 
work, such as of flexible cords, concentric wiring, armature con- 
ductors, and jointing apparatus. The booklet is most conveniently 
arranged for easy access bo avy particular section. 
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Metropolitan Electric Supply Co. — The ordinary general 
meeting will be held on 13bh inst. ab noon ab Winchester House. 

Leag Eaton.—Meesrs. Hopkinson and Talbot have been 
. to roporb upon the electric lighting scheme of Mr. 


Daventry.—The Council are asking the National Telephone 
Company to extend their Northamptun area so as to include 
Daventry, 

Gravesend.—A sub-committee has been appointed to enquire 
into, aud for the purpose of carrying out, electric lighting in the 
borough of Gravesend. 

Otley.—The Urban District Council have decided to form a 
committee for the purpose of enquiring into the advisability of 
lighting the town by electricity. 

Hackney.—Mr. J. R. J. Bowden, an electrical engineer, has 
been appointed clerk of the works by the Vestry to inspect the 
electric mains during the laying. 

Derby.—The Council are applying for a loan of £730 for a 
surface condenser. They are also making an extension of the 
electric light mains in Whitaker-road. 

Iikeston.— Application is to be made to the Local Government 
Board for sanction to the borrowing of £18,271 to meet the appor- 
tioned cost of the electric lighting generating station. 

Worksop.—Mr. Mountain, consulting engineer, of Hudders- 
field, has expressed the opinion that the propoeed electric lighting 
of the town would be in working order by next Christmas. 


Wombwell.—The District Council have granted permission to 


the National Telephone teen nat to erect a line of poles from 
TERN ley-road to the Wombwell Main Colliery by way of Smithly- 
8. . 


Barnard Castle. The cost of an cel age opinion on the pro- 
posed electric lighting is to be obtained. There are already four 
or five applications which have been made in anticipation of this 
resolution. 

Limeriok.—The following resolution has been adopted by the 
County Council: That we approve of the Shannon Electric 
Power Bill, provided all vested rights are properly protected and 
safeguarded.” 

Fenton.—The Electric Lighting Committee have met members 
of the Stoke Corporation and discussed the question of terms, and 
a similar course has been taken with Longton, but the matter is 
not ripe for publicity. 

Windermere.—A letter from the Bowness Council, asking this 
Council if ‘hoy were prepared to consider the appointment of a 
joint electrical inspector, is before the Highways Committee of the 
Urban Dietrict Council. 

Lancaster.—The Electricity Committee have been obliged to 
refuse to make a reduction in their charges because a large increase 
in the use of current for lighting purposes especially would 
necessitate a considerable increase in the plant. 

York.—We learn that since the opening of the works on Feb. 20 
there have been numerous applications for the supply of the electric 
light, and that it was more than probable that the Council will be 
aeked shortly for additional funds to extend the works. 

Bolfast.— The charge for current for lighting purposes for the 
first hour has been reduced from 7d. to 6d. oe unit, and for 
motor purposes from 4d. to 3d. per unit for the first hour, and 
from 14d. to 1d. per anit for the subsequent hour charge. 

Disolaimer.—We are informed by Mr. Edwin Cooper Wallis, 
A. I. E. E., of Central Works, Swinegate, Leeds, that for about five 
years his business has been quite distinct from that of Messrs. 
Cuttries, Wallis, and Co., Limited, which is now in liquidation. 

Brighton.—The second annual social evening of the Brighton 
telegraph clerke and their friends took place at the Oddfellows’ 
Hall, Queen’s-road, last week. A good foundation has been found 
on the intended site for the new generating station at Portelade. 

Scearborough.—The local papers are apparently elated over the 
fact that although the electric light is making great strides, the 
gas company’s business has nob suffered in the least. This is only 
a repetition of what bas happened in most, if nob all, similar cases. 


King’s Lynn.—At the last meeting of the gas company, a 
resolution was empowering the directors to spend a sum 
not exceeding £5 in joining with obher ratepayers in protesting 
against any further capital expenditure on account of electric 
lighting. 

Kingston (Surrey).—The Lighting Committee have been autho- 
rised to give a preliminary order for boilers for the electric light 
works at the estimated cost of £2,700, subject to the subsequent 
confirmation of the Local Government Board for the borrowing of 
the money. 

Dover.—The Electricity Sapply Company have obtained the 
Council’s permiesion to break up the footway and lay mains in 
Priory-road, Norman-street, Saxon- street, and Folkestone-road as 
far as Beaumont-terrace, the placing of transformer chambers being 
left over ab present, 

Liverpool.—It was reported at the last meeting of the Electric 
Power and Lighting Committee of the Corporation that bhe 
accounts for 1899 showed a net balance of £11,206. 13s. 8d. The 
committee have put £6,000 to the credit of the renewal account 
and the balance to the reserve account. 

Aberdeen.—In view of applications from the Rosemount district 
for electric lighting, it has n decided to recommend that the 
cable be extended from Rosemount-viaduct to the top of Essle- 
mont- avenue at an estimated cosb of £204. Several increases in 
salary have been granted in the electrical department. 
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Criccieth.—A committee has been considering the question of 
lighting the town, and reported to the last meeting of the Urban 
District Council that ab present they had no recommendation to 
make as to lighting the town with either gas or electricity. 


Hull.— The Chamber of Commerce have appointed a committee 
whose duty will be to impress upon the National Telephone Com- 
pany and the Government the necessity of repairing the damage 
caused by the late storm as speedily as possible, and to obtain 
information as to the suggested municipal system of telephones. 


Coutradiction.—We no'e in the Chatham News the following 
paragraph: ‘‘Chatham, Rochester, and District Electric Lighting 
Company, Limited.—The above company were in no way respon- 
sible for the failure of light ab the town hall on Tuesday, Feb. 20, 
the occasion of the Dickens Bazaar, as reported.—Geo. A. Abbott, 
secretary.“ . 

Consequence of an Electrie Light Failure, —A Reuter’s 
telegram states that three Rritish officers escaped on Monday from 
the Model School, Pretoria, during the confusion which followed 
the cutting off of the electric light. Their names are prea by 
a Tranevaal journal as Captain Haldane and Lieutenants Mesurier 
and Brockie. 

Edinburgh Telegraph Messengers.—The twenty-ninth of the 
entertainments annually given to the Edinburgh telegraph 
messengers took place on March 2 in Queen-street Hall, which 
was filled to overflowing with an audience com of the boys 
and their friends. Mr. John Newlands, controller of telegraphs ia 
the Edinburgh General Post Office, presided. 

Wakefield.—There is considerable grumbling at the charge for 
electricity here. The Tradeemen’s Aesociation have just passed 
the following resolution: That the Corporation be approached 
with the view to obtaining a reduction in the price of electric light, 
and that it be euggested a reduced maximum charge be made, the 
rebate abolished, and the charge for meters be reduced.” 

Airdrie.—Aba recent meeting of the Town Council the Town 
Clerk said the tramway company might buy their provisional 
order, and under the powers contained iu it construct a gene- 
rating station, say, at Coatdyke, and supply the burgh with 
electric light. There were numerous other companies eager to get 
the 5 as well, and the Council could easily dispose of it at a 
profit. 

Bastbourne.—The Council are considering a recommendation 
by the Finance Committee as to the borrowing of £116,420 for 
electric light and other purposes as sanctioned by the Local 
Government Board, or the raising of stock. Application is to be 
made for power to borrow £800 for the extensions of the electric 
light mains now contemplated and for those that will probably 
occur during the present year. 

Buxton. — Most of the plant and lamps have been erected. 
Tenders are to be advertised for meters. As soon as possible 
the engines will be started running, so that they may be tested 
and got into proper working order before the supply from the 
station is started. The consideration of the National Wiring 
Company's reply has been deferred for the present, as Mr. Calvert 
considers that sufficient consumers will be obtained by the time 
the works are completed. 

Lincoln.—With regard to the electricity loan, ib has been 
decided that in the event of the clerk being able to obtain applica- 
tions for Corporation stock at a minimum price of £97 per £100 
stock, he be authorised to accept such applications to the extent 
required to provide £1,167, the amount authorised to be borrowed 
to pay for the cost of the site of the pro infectious diseases 
hospital, and £6,500, part of £19,000, the authorised sum for 
electricity works purposes. 

Wrezham.—The Town Council have closed with an offer for 
their loan of £20,000 for electric lighting. The engineers have 
been requested to supply particulars of the relative cost of a pipe 
for traction cable, with a distribution main, or a spare way into 
which it could be drawn if laid at the same time, and the route 
from the depét works was taken along Madeira-hill, Talbot-road, 
Fairy-road, and Belmont-road, to delivery point in Ruabon-road, 
or an alternative to Poplar-road route. 

Torquay.— Application ie to be made by the Council for sanction 
to borrow £10,000 for additional generating and other plant, and 
£5,000 for extension of maine. Ab Tuesday’s meeting it was stated 
that two years ago there were 55 private electric light consumers 
now there were 214. They had 11,326 8-c.p. lamps connected, an 
the total capacity of the present plant was 11, 500 lam Con- 
sequently ib was absolutely imperative that the plant should be 
increased. The plant was loaded to a dangerous extent. 

Newington.—The Vestry have passed the following resolution 
at the instance of the Electric Lighting Committee: That the 
Vestry concur in the opinion expressed by the Board of Works for 
the Poplar District that the undertakers of municipal schemes 
should be empowered to wire consumers’ premises upon a hire or 
easy payment system, and that the London County Council be 
requested to promote legislation enabling those metropolitan locs! 
authorities holding provisional orders to borrow money to carry 
oub such work.” 

Londonderry.—After discussing Sir Wm. Preece’s report last 
week, the Corporation decided that the private lighting scheme 
be extended as follows—viz., to the Shipyard in the Strand-road, 
to St. Columb's College in Bishop street, and Bayer’s factory on 
Foyle-road, and to the Belfast and Northern Counties Railway 
Railway and the Ebrington Barracks in the Waterside, and that 
the further consideration of Sir William Preece’s report be adjourned 
pending a full and detailed estimate of the total cost of the whole 
scheme as nów approved of by the committee to be prepared by 
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Mr. Macrory, and submit same to the committee at next meet ing 
for inspection and approval. 

Wealdstone. —At the last meeting of the District Council it vas 
mentioned that a letter had been received from the secretary to 
the North Metropolitan Electric Power Supply Syndicate asking 
to be furnished with the names and addresees of the members of 
the Council for the purpose of supplying information. The Harrow 
Electric Light and Power Company have served formal notice 
upon the Council that after the expiratior of three days from the 
date of the notice they would extend their mains from the oorner 
of Hindes-road to the entrance of Braybrooke Lodge, in Station- 
road 


Stockton.—At Saturday’s fire, which resulted in the destruction 
of a portion of Mesers. Blair and Co's engiveering works, an 
expensive electric lighting installation, consisting of three 
valuable engines and 16 dynamoe, was destroyed. With regard to 
the electric lighting of the main thoroughfares, the committee 
reported on Monday that in the case of Leeda, where lighting was 
done from the top of the tram poles, and Newcastle. where the 
lamps were placed in the middle of the wide streete, this system 
of lighting was not very effective, and they recommended, and it 
was agreed, that the lighting should be done from the street kerbs. 


Gorten.—Ab the last meeting of the District) Council it was 
proposed that arrangements should be made with the Manchester 
Corporation to supply electric light and power. It was eaid that 
the Council's consulting electrician had estimated that the Council 
would require in a year or two 6 200 lamps and 300 meters, and he 
stipulated that the charge would be 44d. per unit. Finally, the 
motion was withdrawn, it being thought that the Council should 
at least wait until they had heard the report of the Electric 
Lighting Committee. The Council decided to apply to the Local 
Government Board for sanction to borrow £13,111 for the purpoee 
of erecting a refuse destructor near Sunny Brow-road. 


Stoke-on-Trent.—The report of the Electric Lighting Com- 
mittee of the Rural District) Council states that ad a recent 
meeting with a committee of the Corporation on the subject of a 
joint undertaking in the supply of electrical energy for the 
district, no resolution was arrived at, but it waes 8 by the 
representa:ives of Stoke that the Rural District Council should 
inform them what would probably be the minimum and maximam 
aupply which the district would require, and aleo the minimum 
number of years which the Raral District Council would accept a 
supply from Stoke, and the Stoke Town Council would then be 
enabled to quote a price or to say what other arrangements could 
be come to between the two authorities. 

New Issues.—The following new issues have been made this 
week: National Telephone Company—100 000 ordinary shares of 
£5 each ab par and £500,000 4 per cent. debenture stock at the 
price of 98 për cent.; Bournemouth and Poole Electricity Supply 
Company—£70,000 44 per cent. debenture stock (offered ad the 

rice of £103 per cent.). At a Board meeting of the British 
Fosulated Wire Company, Limited, on Monday last, applications 
for the new issue of shares were considered, and it was resolved 
that in view of the fact that both the ordinary and preference 
shares wore largely over applied for the allotment of shares 
should be adjourned until Wednesday, the 7th inst., when letters 
of allotment and regret were to be posted. 


Electric Launch Service.—Some time ago we referred to trials 
which were being made ab Venice with electric launches, built on 
the Thames, in order to remove the obnoxious steam-launches now 
in use. One of the greatest objections to the latter is the damage 
done by the backwash, nut only to passing gondolas, bub to the 
foundations of the houses lining the canals. The trials have proved 
highly successful, and it has now been decided to institute a regular 
ser vice of two lines—one is to start from the railway station and 
will pass along the Canale Grande to the Rialto, the other from 
the Piazetta to the Lido, where the bathing places are; the latter 
boats will touch at the A gardens. The fares for the whole 
distance have been fixed at Id., and no doubt the boate will prove 
extremely popular. 

Glasgow. — The Telephone Service Committee, who were 
empowered last week to proceed with the establishment of the 
municipal telephone system, have fixed the annual subscription for a 
telephone, including an unrestricted number of calls, at £5. 58. The 
rate for the toll system has not been fixed yet, bat probably a 
charge of £3. 10a. per annum will be made, with an additional ld. 
for each call by the lessee. These charges will apply in Glasgow, 
Partick, Govan. Kinning Park, Pollokshaws, and Rutherglen, and 
in the rural districte included in the area which extends from 
Cambuslang to Clydebank and from Kileyth to Eaglesham. Mr. 
A. R. Bennett recommends the laying down of an exchange for 
5,250 linee, which he thinks may be obtained for less than 
£100 000. The Telephone Committee intend to ask for power to 
borrow £120,000. 

Stirling.—The stirling Journal and Advertiser of March 2 says: 

‘ The news of the relief of Ladysmith has expedited the turning 
on of the electric lightin Stirling. For the first time the ancient 
and royal burgh was last night lighted up by arc lamps. The 
machinery at the electric lighting station has been running for 
several days, so as to get ib into proper working order, but it was 
nob intended to apply the current to the lamps for some time yet. 
Buller and Dundonald, however, have upset these calculations. 
The Lighting Committee thought that it would be a happy 
circumstance if the inauguration of the electric light could 
made to coincide with the date on which intelligence was received 
of the relief of the beleaguered garrison. The final connections 
were accordingly made, and the current was applied. The light 
produced was very brilliant, and was greatly admired,” 


— 
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Electrio Light and Trams for Devonport.—According to the 
Western Morning News, the Electric Lighting Committee has 
approved of plans, estimates, and specifications for the erection 
and equipment of the power etation at Newport Quay, and for 
mains and works in Devonport and Stonehouse. The committee 
aleo recommends the Borough Council to apply to the Local 
Government Board for sanction to borrow £74,536, including the 
ueual 10 per cent. for contingencies to carry out the work. A sub- 
committee has been appointed to visit various towne with a view 
to arranging for the purchase of traction plant for the purposes of 
the Devonport and District Tramways, and to enter in'o provisional 
agreemente, subject to the approval of the committee. A drawing 
and specification of the tramcars to be ured on the company’s 
system has been approved by the committee, with the condition 
that three brakes shall be provided, one of which, in the opinion 
of the committee, should be a slippar brake. 


Eccles. — The price of current bas been fixed at 6d. per unit, and 
the Town Council have reeolved that the supervision of the whole 
of thestreet-lighting of the borough be transferred from the sanitary 
inspector to the electrical engineer. The electrical engineer bas 
been instructed to make enquiries and report op the question of 
the cost of plant sufficient to deal with the light load in place of 
the motor-generator and accumulator. He is also to report the 
additional mains which are in bie opinion necessary to meet any 
increase in the demand for the supply of electrical energy, taking 
into consideration probable requirements for tramway purposes. 
With a view to the reduction of the working expenses, the elec- 
trical engineer will be allowed to take two pupils. The electrical 
engineer is about to ascertain from 12 Lancashire municipal electric 
light undertakings the number of hours worked by the employés. 
Steps are being taken to obtain the eanction of the Local Govern- 
ment Board to the borrowing of the sum necessary to cover £5,000 
overspent in respect of the electric light undertaking. 

Paddiagton.—Tho Electric, Gas, and Water Committee reported 
to the Vestry last week having consulted Mesers. Preece and 
Cardew, electrical engineers, as to whether the propoeal of the 
Metropolitan Electric Supply Company to lay extra high · pressure 
mains between statione in Paddington would be detrimental tv the 
interests of the parish, ‘‘is of opinion that eo long as the company 
comply with the Board of Trade regulations. no objection need be 
raised to the propoeal before the Board of Trade. ‘The committee, 
however, would stipulate that the mains should be laid to the satis- 
faction of the surveyor, and that the same powers as regards 
inspection of apparatus, etc., as are given to the Board of Trade, 
should be conferred on the Vestry.” The committee farther 
reported the receipt of a letter from the London County Council, 
stating that a notice had been given to the Council by the Metro- 
politan Electric Supply Company to lay mains along Tichboroe- 
row, Tichborne-street, Upper Porchester-atreed. Sale-street, Grand 
Junction - road, Cambridge-place, London-place, Talbot-equare, 
Cambridge-equare, Somers-place, Southwick-place, Southwick- 
creacent, Southwick - street, Albion - street, Norfolk - crescent, 
Edgware-road, Chapel-etreet, Burwood-mews, Burwood-place, 
Torrington-mews, Sovereign-mews, Cambridge-street, Portsea- 
place, „ Seymour - street, and Stanhope - place, 
and recommending that no objection be offered to such application. 
This report was agreed to. 

Southampton. — Tbe Town Council have adopted a report from 
the Electricity Committee stating that the number of unite sold 
for private lighting during the past month was 58,171, an increase 
of 77 per cent. over the number sold in January, 1899. The 
equivalent of 1,539 8 c. p. lamps were connected during the month. 
Several large institutions had been, or were about to be, connected 
to the mains—viz., the new isolation hospital. the infirmary, the 
Ordnance Survey Office, and the Shirley car depét. Two serious 
failures of the light had occurred, both dre to short-circuits on the 
mains in the old part of the system, the cause being explained, 
and it was stated that steps were being taken to minimise the 
possibility of the recurrence of such a breakdown. In connection 
with this return the committee made the charge that they failed 
to see the value of the present return, in which the income received 
and the liabilities incurred are set forth as identical with the 
amounts estimated last year, and recommended that Mr. 
Ramshaw be requested to prepare a return of the actual 
income, including assets, and the actual expenditure, including 
liabilities, for the nine months ended Dec. 31. The recommenda- 
tion of Mr. E. Manville, that the charge for the supply of current 
to the tramways should be 2d. per Board of Trade univ delivered 
to the tramway feeders for any amount of energy up to 300,000 
Board of Trade units per annum, was adopted, and it was further 
decided to increase Mr. Chaplin’s salary by £25 per annum for his 
services in connection with the supply of electric energy to the 
tramways, and a further £25 per annum upon the completion of 
the reconstruction of the existing tramways. Mr. J. Shepherd is 
to be engaged as outdoor assistant. A fitter and a lineeman are 
to be appointed when required. The Highways and Lighting 
Sub-Committee has been invited to submit a report on the lighting 
of the Shirley route of tramways. 


LEGAL INTELLIGENCE, 


J. GOLDBERG AND SON v. LIVERPOOL CORPORATION. 


Abt the a T Court of the County Palatine of Lancaster, held 
at St. George's Hall, Liverpool, recently, before Vice-Chancellor 
Hall, an action was heard ab the instance of Mesers. J. Goldberg 
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and Son Limited, 41 and 43, Paradise-street, againsd the Corpora- 
tion of Liverpool for an injunction to compel them to remove a 


pole which they had erected at the entrance to the plaintiff.’ 


premises. Mr. Mattinson, Q C., and Mr. W. D. Rotch represented 
plaintiffs, and Mr. Maberly, with Mr. Rutherford, represented the 
Corporation. 

Mr. Mattinson said the action was really to obtain an order of 
the nature of an injunction requiring the Corporation to remove a 
pole which they erected ab the entrance to L premises 
under circumstances which, plaintiffs considered, entitled them to 
the relief they asked for. Plaintiffs were lessees under the Cor- 
poration of the premises in Paradise-streeb, and in the lease there 
were the usual qualifying covenants. Upon these premises the 
„ carried on the business of importers of tobacco and had 
one 80 for a good many years. The main entrance was partly, in 
Paradise-streeb and partly in a side street called College-lane. The 
footpath in Paradise-street was 1 2fb. wideand in College-lane 5fo. wide. 
In 1898 the Corporation decided to extend the electric tramways, 

and prepared plans and obtained a provisional order which autho- 
rised the Corporation to construct the tramways along Paradise- 
streed and other thoroughfares. At the beginning of 1899 the 
Corporation proceeded with the construction of the tramway along 
Paradise-etreet, and they approached the frontagers to allow them 
to place supporte for the span wires on their premises by means of 
rosettes or brackets. Plaintiffs declined to allow any interference 
with their building, and the Corporation subsequently proceeded 
under the powers given them by their Act to put up the pole, and 
one question would be whether under this legislation they had any 
statntory power to act in this way and put the pole upon the 
footpath as distinguished from the street. If they had the 
statutory power they could only act upon it if they exercised 
expedientd and necessary care, and he contended that the 
Corporation put the pole and fuse box at the place they did, not 
because it was essential they should be put up at that point, but 
because a plan was submitted to try to compel his clients to 
accept a rosette on their premises. He then proceeded to quote 
the currespondence which had taken place between the parties to 
the action, and said as no result came of this the Corporation put 
a pole 25fv. high on the footpath a distance of 3fb. Sin. from 
laintiffe’ doorstep, to the great inconvenience of their customers. 
laintiffs suggested that the pole might be placed where the 
existing lamp-post now stands, but this did not meet the views of 
the Corporation. Subsequently the Corporation proceeded to put 
a fuse box measuring 2ft. Gin. by lft. 9in. and 3in. 4in. in 
height alongside the pole, and he urged there was no reason why 
the two should be placed eo close together, thus causing a double 
obstruction to plaintiffs’ premises. The fuse box was 2fb. Gin. 
from the bottom of the doorstep, and both obstructions were 
wholly in College-lane, where the footpath was only 5fc. wide. 
Throughout the whole of the correspondence there was a com- 
plaint from Messrs. Goldberg, and a retort by the Corporation. 

Mr. John Alexander Brodie, city engineer, examined by 
Mr. Maberly, stated that he prepared the scheme for the tram- 
ways in Lord street and Paradise- street. He made trial holes to 
find which scheme would be most suitable, but owing to the 
obstruction of gas and water maine he considered that columns 
along Paradise-street would not have been feasible. He decided 
that any poles to be pub down in Paradise street were to be placed 
as near as possible to the line of buildings, He considered the 
pole was placed in the best site for it. The only other site where 
there was not a window was 30ft. up the street, but the result of 
that would be that the wire would foul the line of building, and 

would go right across the windows. The sites for the supporting 
wire were fixed before any question arose between Messrs. Goldberg 
and the Corporation, and there was no malice whatever in this 
case. He did not think the fuse box and pole materially affected 
the entrance to the premises at all from Paradise-street, and he 
did not know any other place where they could be put with less 
inconvenience. 

Mr. Walter Leake, electrical engineer, Manchester, said, in his 
opinion, having regard to the tramway conditions in Paradise- 
street, ib was not necessary for the Corporation to place the pole 
and fuse box in the exact position in which they were in front of 
the plaintiffa’ premises. Id was practicable to put the pole further 
up College-lane without making any greater obstruction of the 
feotpath than it was at present. 

In reply to Mr. Maberly, witness said he had not had experience 
in the erection of an electric tramway under conditions similar to 
those in Paradise-street. He thought a lees obstructive form of 
fase box mighb be devised. 

Mr. William Hesketh, architect and valuer, Dale-street, Liver- 
pool, said there were no footings to interfere with the placing of 
the pole and box against the wall of the plaintiffs’ premises in 
College-lane, As at present placed, the pole and box, in his 
opinion, caused considerable depreciation of the value of the 
premises. In all other cases the Corporation had made efforts to 
meet the convenience of owners and tenants, but here there was 
an utter disregard of the requirements of the business of the 
plaintiffs. 

In cross-examination by Mr. Maberly, witness stated that he 
was not aware that the Corporation had given instructions for all 
fuse boxes to be brought as near the poles as possible. 

Mr. Allen, assistant engineer to the gas company, was then 
recalled to state the position of the gas-mains in College-lane, but 
as his Honour was not satisfied with the plan produced, an investi- 
gation was made iù the presence of a surveyor representing each 
party in the case. 

In summin ap, the Vice-Chancellor held that the Acts clearly 
comprehended the whole street as being within the powers of the 
Corporation, the only restriction being the reasonable and proper 
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use of such powers. As a result of investigation, however, he 
found that the Corporation were by no mesne confined to the spot 
selected, but thad the pole and fuse box might have been erected 
in two other places, without inconvenience to the plaintiffs. He 
held, therefore, that there was no reasonable ground for selectin 
the front of the plaintiffs’ premises, and that the city engineer's 
coudact was perverse and vexatious, and not a reasunable exercise 
of the powers veeted in the Corporation. He was of opinion that 
the plaintiffs were entitled to an injunction, and that the Corpora- 
tion should pay the costs of the action. His Honour consented to 
suspend the operation of the order for a fortnight. 


PROVISIONAL PATENTS, 1900. 


FEB. 26. 


Improvements in secondary batteries. Hugo Korten, 
Yarrow Cottage, Sidney-road, New Southgate, London. 
Improvements in the manufacture ef electrically-com 
dueting material, Eberhard Sander, 18, Buckingham- 

street, Strand, London. (Complete specification.) 
Improvements in and relating to poy fh povoantiary 
batteries. Edmond Napoléon mmelin and René 
Alfred Viau, 1, Queen Vietoria - street, London. (Com- 
plete specification.) 
FEB. 27. 


The application ef steatite to electrical purposes as an 
insulating material. Frédéric de Mare and Emile 
Frémy, 100, Wellington-street, Glasgow. 

Imprevements in telephone transmitters. Ernest 
Benjamin Fahnestock, 18, Southampton-buildings, Chan- 
cery-lane, London. (Complete specification.) 

Improvements in and relating to electric generators 
and motors. Norman Wilson Storer, 322, High Holborn, 
London. (Date applied for under Patents, etc., Act, 
1883, Sec. 103, July 28, 1899, being date of application 
in United States.) 


3731. 


3753. 


3763. 
3789. 


FEB, 28. 


3854. Recording and indicating pyrometer galvanometer, 
Alexander Hul and Jobn Tatlock, 40, Renfrew. street, 
Glasgow, 

8878. Improvements in alarm apparatus for engine- room 
telegraphs or the like. Thomas Bell, 34, Castle: street, 
Liverpool. 

Improvements in or connected with the metering of 
electricity. Arthur Wright and the Reason Manufac- 
during Company, Limited, Norfolk House, Norfolk-street, 
Strand, London. 

Improvements in electricity meters. 
Svuth-street, Finsbury, London. 

Improvements in holders for electric glow lamps. 
Johann Heinrich Friedrich Krall, 45, Southampton-build- 
ings, Chancery-lane, London. 

Marcu l, 

Improvements in the method of and apparatus for 
reversi.g the trolley in electric tramcars and other 
like vehicles. James William Oldfield, 2, Markeb-evreet, 
Brad ford. 

3937. Electric feeder log. William Thomson, Baron Kelvin, 164, 

St. Vincent- street, Glasgow. 

3040. An improved electrical speed indicator. Robert Foster 
Collinge and Rupert John Collard, 54, Jolliffe-atreet, 
Liverpool. 

Improvements in and relating to electric traction. 
Francis Alan Wilkinson, 39, Eccles Old-road, Pendleton, 
Manchester. 

Improvements in recording instruments for oleotrio 
telegraphs. Alexander Muirhead and Robert Henry 
Edgar, 323, High Holborn, London. 

Improvements in electric switches. Walter Frederick 
Jones, Albert Works, Hammersmith, London. 

3981. Improvements in apparatus for switching on and off 
lamps in electrical illumination, particularly in 
advertising. Alfred Frank Biddle, 11, Burlington- 
chambers, New-street, Birmingham. 

Improvements in voltmeters. William Lloyd Wise, 46, 
Lincoln’s-inn-fields, London. (The Actien Gesellschaft 
Electricitéatewerke (vorm. O. L. Kummer und Co.), 
Ger many.) 

Improvements in electricity measuring instruments, 
William Morris Mordey, 46, Lincoln’s-inn-fields, London. 

Marcu 2, 

4008. Improvements in or connected with electrical switches. 
William Smith Brentnall and Ensor Brentnall, 5, John 
Dalton street, Manchester. 

Improved means for use in the distribution of electric 
current in electric road traction. Eduard Baron von 
Mairhofen, 47, Lincoln’s-inn fields, London. 

4026. Improvements in electricity meters. John Lea, 32, 

Selborne-road, Tottenham, London. 

4038, Improvements in electrical resistances. 

Hopkinson, 26, Victoria-etreet, Westminster, London, 


3913. 


3917. Jean Lorwa, 4, 


3961. 


3969. 
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4046. Im onts in or connected with fusible cut-outs 
for electric installations. Charles Arthur Hemingway 
and Robert James Coley, 33, Chancery-lane, London. 

MARCH 3. 

4105. Improvements in electric tramways. Benjamia Joseph 
Barnard Mills, 23, Southampton-buildings, Chancery-lane, 
London. (Edouard Bonnet, Jules Paufique, and Georges 
Linière, France.) 

4109. An improved electric clock. Frederick William Golby, 
36, Chancery-lane, London. (Heinrich Hansen, Germany.) 
(Complete specification. ) 

4122. Improvements in switch contacts for use in electrical 
ignition devices for multi-cylinder explosion motors. 
Ernst Khiiletein and Joseph Vollmer, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specifi- 
cation.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 24. 


1898. 

$2. Appliances for everhead electric traction. Smith. 

. 1899. 
Resistance switches for electric circuits, Holmes and 

Broadbent. 

. Electric brake. Hill. 
„ Electric traction on the conduit system. Bede. 
Column printing tolegraph instruments. Higgins. 
„ Electric switches. Jones. 
„Method of and apparatus for transforming continuous 


electric currents into oontinuous or alternating 
currents of different voltage. Wydte and Weissmann. 

Apparatus employed in wireless telegraphy. Marconi 
and Wireless Telegraph and Signal Company, Limited. 

Switches for electrical purposes. Watson. 

Starting mechanism for electric motors. Belfield. 
(Perkins. ) 

9278. Dynamo electric or electro-dynamic machines. Statter. 
9522. Distribution of electric currents. Lamme. (Date 

i applied for under International Convention, Oct. 6, 1898.) 

10163. Electrio circuit-breakers. Lake. (Scott. ) 

15019, Telephone switches and switchboards. Gillmore. 

16494. Automatic out-off devices principally designed for 
controlling the flow of flulds aud of electric currents. 
Groome. 

Electric conJjucting sheaths or coverings for articles 
ef ceramic or pulverulent materials, Szanka and 
Ganz und Co., Eisengiesserei und Maschinen-Fabriks 
Actien Gesellschaft. 

Eleotrio alarm and safety devioes for railways. 
Boult. (Cumont.) 


8728. 
8949. 


21777. 


23819. 


1900. 
489. Devices for locating earth contacts on electric 
cirouits. Myers. 
729. Bleotrical switches and cut-onts. 
Bagge. 
1167, Adjustable suspension device for electric lamps. Fabre. 
1694. Treatment of carbon electrodes for electric arc lights. 
Robinson and Ferguson. 
"1863, Coils or helices for electrical purposes. Heys. 
Varley, and Anderson. ) 
1864, Method of winding coils or helices for electrical pur- 
poses. Heys. (Scott, Varley, and Anderson. ) 
“9190, Electric switches. Waterhouse and Simplex Steel Con- 
duit Company, Limited. 


Dorman, Smith, and 


(Scott, 


„„...... —..—.—.— 


TRAFFIC RETURNS. 


eer entree ä———ä⅛äD d l.. 


Returns for Increase Total receipts for 

Line. week half-year. 
Ending 1900. ies decrease, 1900. | 1899. 

Birmingham Tram- £ £ £ £ £ 
ways Co.. Mar. 3 4.127 3,742 + 385 |35,223 33.771 
Blackpool-Fleet wood ,, 3 177| 196 - 19 1.290 1,463 

Bradford City Trame ,, 4 385| 265 + 120 |27,018c) — 

Bristol Tramways Co.] „ 2 2,7432 498 + 244| — — 
City & South London] ,, 4 1.4591, 111 + 348 10,473 10.071 
Dover Tramways ...| ,, 3 139] 1399 — 1,309 | 1,282 

Dublin U. T., elec. cars „, 2 |2,938| 950 1,088 — — 

i S. D. Electric) ,, 2 639 656 — 17 

Corporation 4| 573| 301) + 272 28. ,060a| 9, 729 

Hull Hall Gor rat'n E. S. Tan. 13 | 682| — — — 117.711 
Liverpool Corporat’n| Feb. 24d 6. 882 5, 723 ＋ 1, 159 52.098 46, 1185 
Seren ee Mar. 4 1, 432 1, 285 + 147 12,932 11, 638 

Sheffield Corporation| „ 4 1, 866“ — — — — 

South 8 fbrdehire — — | — — — — 


a Since April 1, 1899. b Since June 29, 1898. 
c Total receipte. d Partly electrical. 6 Since July 5, 1899. 


a 
Pi 
a 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— 


Aron Electricity Meter, 6 p.c. Cum. „ 1 125,000 1 


British Insulated Wire, Ord., 1-40, ——6—ä—ä meee toms 


6 per cent. Cum. Pref , 1-27,600 .... —....00. — 
—— 6 per cent. M o Debentures 
British Electric Works, Ord og T0001 95, ooo ee 
— 6 per cent. Cum. Pref , 1-50. 000 enone 

—— 4} per cent. First M Debent: res. 
British Titish Westinghouse Elec. map er anuf., 6 per cent. Pref... 
Brash Electrical Ording 
= Non. Cam.) per oent. Pref. .. „ Aa 
per cent. ‘Debontars Stock k.. oe eres 
cent. 2nd Debenture Stock... .. cc 
Oallende oar Debentures: e cies 
oe 933 per pli Pref... COS e%%% % %% ET „%%% „% HE „% OES eee 
Crompton and (od e 
5 Cent. Dobont ure «4 
Bdison and Swan United, Ordinary f eu 
6 per cent. Debentures ........ ccc ce = es <o s» en æ 
4 per cent. Deb RBeod......csu scoasa sows 
Blectric Construction 


——- 7 per cent. Cumulative Pref. . 
—— per cent. Perp. lst Mort. Deb.. 
Giffre Electro-Chemical and Power, Ordinary 
W. T. Henley's Telegraph Works, Urdinary ............0. 
é} per cent. Preference ... 
r cent, Debentures .. 
India Bubber, Gutta Percha, and Telegraph “Works . 
4 per cent. Debentures ............ccccscnsuecs 
Telegraph Construction and Maintenance 
— $ per cent. Bonds ... -e — = ~ = ~ a 
Telegraph Manufacturing, Ordinar .... 
per cent. Cum. Pre 
Willans and Robinson, Ordinary. 1-80, 00 
—— 6 prr cent. Cum. Pref., 90,001-60,000 . 
—— 4} per cent. F. rat Mortgage Debenture Stock, Red. 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200 .. 
Bournemouth and Poole, Ordinary 
é} per cont. Cum. Prei... 
Brompton and Keusington, Ordinary FFF š 
—— 7 per cent. 5 . 
Charing Cross and Strand.. 
— 80, 001 - 50, 000 26 % „%ü⅜˙::. e %% „ „6 „ 6 „ 6 „ „6 „„ „ „ % 0 „„ es 
per cent. Cum. Pref. 
Chelsea 5 uppll ff 
ee cent. pentures ........- 
Olty of Lon on, Ordinary .. e e 
eper cent. Cumulative Fref. 
eper cent. Debenture Stock . à 
County oy ndon and Brush Pros inolal, Ordinary 
„ per cent. Cum. Pref. 
4} per cent. Debentures Prov. Certs. All pa. 1 
Edmundsons’ Electricity Corp ration, Ordinary, 1-17, 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 
London 5 r 


— PE ooh eoeerr ee %% R % ‚ꝙ‚ e ee 
. Ordinary 


28 CHR C8 Ce Gt „ „% Of OF OF 


—— 6 


% 02 06 „ CO 66 oe O28 0888 OH 


zA 


„ % % % ¶ꝙ eee o-o 


„ „ „%%% „ „„ „ „% „„ „„ „ „% %% „„ „% „%% „„ „%% ee 8 


pon Sant. OP Firat Mortaage Debenture Btock . 
per cent. Mortgage Danen pure, en 3 
Nowtiog Hilf Electric Lighting Sase FF 
Oriental, 1879 [gt : none as no as — 
£5 Shares . oo to ow „ e &8 028026 860 OP 68 Ce GD 
£43 Shares New oer yer 
Orford Electric, Ordinary, 1-96 and 407. 10, 810 . 


Biver Plate Klectric Light and Traction, Deb. 
Royal Slectrical Comprar o Ee of Montreal. 


41 per cent hares Mortgage ‘Debentures ~ 
South London, Ordinary rere 
Bt. James's and Pal) Mall, “Ordinary, 101-20,080 io imine es 


40,081-52,080 
—7 per cent. 
Westminster, Ordinary ..—........ 


Electric Railways.— 
Central London, Ordinary 
5 . 


% eu ene seeeevees Ce mse 278 FR „% % „ Be Oe 


ee ee ene „%%% % %% „„%i? „„ „„ 22 


eee „% %%% „% „% „% %%% % % %% %% %%% „%% „%%% „ „%% „% „%%% „6 oe 


4 per cent. Debenture Stock .........ecece. A 
6 per cent. Pref. Stock 2 e “a 


Liverpool Overhead, per os cent. Fei. 5 „ ad 
Waterloo and City, O 


Electric Tramways 


Blackpool and Fleetwood Tramroad .. 
Brisbane Tramwao ss „ 
British Electric Traction, ee 1- 20,900 peewee ee ow 
60,001-75,000 
— per cent. Cm. Pf. 30,001 60, 000 
per cent. Perpetual Debenture 8 
B. Ayres & Belgrano Tram., A“ 6 per cent. a "Pr, 1.40, 000° 
“ B” 6 per cout. 00 cs ae csse cece 
5 per cent. Deb. Stock, 
Costa Rica Electric Light aud Traction 5 per ments alae 
Deb., 1-1,000 of £100 und 1,001- 1,680 of £50 each . 
Isle of Man Electric Power, 1.95 o 
6 per cent. Preference, 100 ,001-170,000 .... s.es.. 
Kidderminster and District Lighting and Traction, Pret... 
New General Traction, Ordinary.. ......esseseosssosoeseso 
6 per cent. Cum. Pref. 
North Staffordshire Tramm 
Oldham, Aston, and Hyde Tramway, Ordinary _ 
Preference ...... cave cscs cnccerscccsccccess 
Potteries Electric Traction, Ordinary, 26,667-40,000 .... 
5 per cent. Cum. Pref., 1-20,000 


Telephones. — 


Consolidated Telephone Construction and Maintenance .. 
National Telephone, Ordinar ggg. os 
6 per cent. Cum. First tret 
6 per cent. Cum. Second Prei. & 
6 per cent. Non. Cum. Third Pref. ....=. — 

—83 cent. Deb. Stock, Redd.. on sa me ~o 
Oriental one and Blectric Company æ a = = m m m 


— 6 


6 . C8 82H OR 88 


2 np uo Of 0.2 6-8 OD OS OD 


~ 100 


100 


100 


10⁰ 


ANN & o 


103) 
00 


100 


5 


Amount 


122 21 11 


1 d 


„ 


11111: 


Price last 
Tuesday. 


1 
91 
Us 
15/161 1/16 


76-85 
16/16-1 1/16 
ee S 1 
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NOTES. 


Mica Mining.—The price of the mica mines in India 
seems to be steadily on the increase. We learn from 
Indian Engineering that five of the well-known mica mines 
in the Hazarilagh district were recently put up for auction, 
and the renewed leases fetched a much higher value than 
those now lapsed. 

Electrical Tramways in Europe.—We notice in 
L’Electricien a very interesting table setting forth the 
extensions of the electric tramways which have taken 
place in the various countries in Europe during the last 
four years. Thus Germany comes at the top of the list 
with a length of 250 miles of electric tramways in 1896, 
which in 1899 had increased to 2,160 miles. Austria- 
Hungary comes next with a length of 45 miles in 1896 
and 600 miles in 1899. The third place is taken by the 
United Kingdom, the figures being 67 miles in 1896 and 
600 miles in 1899. The next countries in order are Italy, 
France, Switzerland, Russia, Belgium, ete. 


Telegraphy.—It is difficult to realise the comparatively 
short life of the telegraphic system of the various countries, 
but the passing away of those who assisted in the first 
experiments in telegraphy remind us that this is the case. 
We had recently to record the death of a telegraph engi- 
neer in England whose experience extended right back to 
the first practical application of telegraphy. Naw we hear 
from America that the lady who sent the first practical 
message on the Morse system is dead. This lady, whose 
father was a friend of Morse, was only 72 at the time of 
her death. In her lifetime the whole art of telegraphy has 
been developed up to the perfection which is enjoyed to-day. 


Conference.—We notice that the Islington Vestry has 
issued a circular letter to the other London vestries forward- 
ing copy of a report by its Electric Lighting Committee on 
the procedure of the London County Council in connection 
with sanctions to loans for electric lighting purposes, and 
stating that as the delay resulting from the Council’s pro- 
cedure is seriously interfering with the extension of the 
electric lighting undertaking in Islington, and as it is known 
that considerable inconvenience is caused in other parishes 
by the action of the Council, it has been decided to hold a 
conference of local authorities concerned. This conference 
is, we understand, to be held at the Vestry Hall, Islington, 
at 4 p.m. on March 22. 


Advertising.—The latest device for advertising which 


has been brought to our notice, and which is sure of a 
prompt condemnation by the London County Council, 
consists in replacing a flagstone in the footpath by a semi- 
transparent block, on which the article to be advertised is 
described in glowing terms. A strong light underneath 
this makes the advertisement readable at night, so that the 
passer-by who refuses to gaze at the dazzling sky-signs 
finds himself walking on somebody's soap or trying to 
avoid some other advertisement in the footway. The idea 
is exceedingly good from an advertiser's point of view, but 
the public surely have a right to object to such a use being 
made of the footpaths. 

Prof. Hughes's Bequests.—More details of the pro- 
Visions of the will of the late Prof. D. E. Hughes are now 
published, which show that he has remembered those 
countries in which his inventions were first taken up. 
Thus £4,000 is set aside to found a prize to be awarded 
by the Academie des Sciences of Paris for an important 
discovery in science. In awarding this prize, which, we 
presume, will be taken from the interest of the sum left, 
preference will be given to discoveries in electricity and 
magnetism. The National Society of Electricians in Paris 
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also receives £2,000 in the provisions of the will. It will 
be remembered that the French were the firat to take up 
Prof. Hughes’s printing telegraph, and thus the French 
nation gave encouragement to the inventor which was not 
accorded him by his own country. The provisions made 
in this way are a fitting recognition of the assistance given 
to Prof. Hughes in the early days of his professional career, 

Swiss Industries.—A consular report states that 
under the influence of new water power all industries in 
the Romanist Switzerland are progressing considerably. 
Recently-made returns show that the interest earned by 
commercial industries is well on the increase. The same 
report comments on the increased use of electricity for 
working machinery as well as for traction and lighting 
purposes. The transmission and distribution of electrical 
energy have proved to be of great service in developing 
small industrial districta such as are common in Switzer- 
land. In these cases it is the taking of the power to the 
population, rather than the moving of the population to the 
source of the power, which is being effected. In England 
the reverse operation has always taken place, but it remains 
to be seen whether the distribution of power from central 
stations equipped with steam plant, and on the coalfields, 
will also revolutionise some of our country districts. In 
these districts wages can be considerably below those which 
now obtain owing to the decreased cost of living. 

Institution of Mechanical Engineers.—<At the 
ordinary general meeting of this institution to be held 
next Thursday evening, at 8 p.m., the discussion on two 
papers already read will be resumed. The first of these is 
on the “Improvements in the Longworth Power Hammer,” 
by Mr. Ernest Samuelson, and the second on “ Portable 
Pneumatic Tools,” by Mr. Ewart C. Amos. In this last 
discussion some interesting comparisons should be forth- 
coming as to the relative advantages of compressed air and 
electricity for driving portable tools. Time permitting, a 
paper will then be read by Mr. Bryan Donkin on Some 
Observations on an Improved Glass Revealer for Studying 
Condensation in Steam-Engine Cylinders and Rendering 
the Effects Visible.” We understand that the author has 
made some most interesting experiments on initial condensa- 
tion in steam-engines, and his paper is worthy of careful 
attention by all engineers having to do with the working 
of steam-engines. It is further announced that the annual 
dinner of the institution, which was to take place on April 25, 
has been postponed. : 

International Tramways Exhibition.—We are 
informed that the International Tramways and Light 
Railways Exhibition will be held from June 23 to 
July 4 of this year. The promoters of the exhibition 
have decided, in accordance with numerous sugestions, to 
offer certain prizes to exhibitors. The prizes will consist 
of one of £25 for the best invention for securing a dry 
seat on the tops of tramcars and omnibuses in all weathers, 
and another of £25 for the most practical and efficient life- 
saving guard or fender for tramways. The conditions 
imposed upon the competitors are that they must exhibit a 
full-sized apparatus and pay an admission fee of £1, and 


each must send a statement of his intention to exhibit to 


the offices of the Tramway and Ratlway World by June 1. 
We certainly think the objects to be obtained in this way 
are desirable. For instance, the tarpaulin apron now pro- 
vided on tramways is a “delusion and a snare,” as a pro- 
tection from the weather. An efficient means of picking 
up stray passengers from the tramway tracks without 
damage is also a much-needed apparatus. 

The Erie Telephone System.—We are surprised 
to hear that this important telephone company in the 
United States, which has on ita lines some 155,000 sub- 
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scribers, has been acquired by the Telephone, Telegraph, 
and Cable Company. The Erie Telephone Company, which 
has progressed so fast under the control of Mr. C. J. 
Glidden, is practically the only company in the United 
States working under the Bell telephone license which is 
not controlled financially by the Bell Company. In con- 
sequence of this, it will still be able to use the instruments 
and patents of the Bell Company, although owned by an 
independent telephone company. It is not quite easy to 
see in what direction this amalgamation tends, but it seems 
rather probable that the whole of the telephone business in 
the States will get into the hands of two rival concerns, 
and in the natural order of things the competition between 
these two large companies will not be very keen. A large 
number of important directors have been added to the 
number of the Erie Company’s Board, but with these and 
the terms of purchase our readers are hardly concerned. 

A Small Water-Power Scheme.—The small town 
of Muscoda, in South-West Wisconsin, commences its 
electric lighting history this year. The power is obtained 
from a waterfall three miles from the town, and the streets 
are being lighted with arc lamps. We understand from the 
Western Electrician that local enterprise practically started 
the undertaking, and that there are some novel features 
in the line between the small power station and the town. 
The Wisconsin River has to be crossed, and the span at 
the point of crossing is no less than 1,100ft. The two 
line wires are supported on independent poles about 20ft. 
apart on the banks of the river. The conductor used is a 
stranded wire ,°,in. in diameter. When the river has been 
crossed, the line is continued on ordinary poles through the 
woods to Muscoda. This small plant is a practical example 
of what can be done by water power in the way of village 
lighting where there are no legal formalities to go through. 
We are sure there are a number of villages in Scotland 
and Ireland which could be equally well equipped if only 
overhead wires for the transmission of power were used. 

An Automobile Ambulance. A much-needed reform 
has just been made in New Vork. This takes the form 
of an ambulance which is driven by electricity. By the 
use of this vehicle the wounding of horses in battle when 
used for ambulance purposes could be avoided, and a 
greater rapidity of movement made possible, of course 
allowing that it was possible to obtain within a fair 
distance a recharge in the batteries. The vehicle in 
question is owned by the St. Vincent Hospital, and is 
understood to have cost approximately £600. It weighs, 
with batteries, 4,000lb., and is estimated to be able to run 
over 140 miles, at an average speed of nine miles per hour, 
at a cost of ld. per mile. The tyres of the ambulance 
are of solid rubber. The cells of the battery are grouped 
in four sets, and in addition to the supply to the motor, 
current is supplied to light three lamps. The ambulance 
is built so as to satisfy the demands of either winter or 
summer, the doors being removable and the windows of 
the disappearing type. A very successful trial of the car 
has been made, and further advances in the same direction 
are to be expected. 

Telephones in Japan.—Some interesting photo- 
graphs, forwarded by Mr. W. J. Johnson to the Electrical 
World, give one a good idea of the telephone work which 
is being carried out in Japan. Thus in the town of Tokio 
there are already some 5,000 subscribers connected, while 
applications for 4,000 more are in hand. A new central 
exchange is being built, designed for an ultimate capacity 
of 6,000 subscribers. Other towns in Japan have also taken 
up the telephones somewhat readily, Yokohama having over 
1,000 subscribers, while Osaka has 1,600. The charge made 
for connection at Tokio is £6. 128. per annum, and last 
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year the number of local messages transmitted exceeded 
15,000,000. Practically the whole of these exchanges are 
equipped with American instruments. The large towns in 
Japan are also being connected with trunk lines, which 
have been found to do good service already. It is stated 
in our contemporary that the Japanese Government is 
spending no less than £500,000 on new telephone work 
this year, which amount is not far short of what our own 
Government will spend on the telephone system in London 
during the same period out of the £2,000,000 authorised. 

A Big Blast.—The Western Electrician describes the 
explosion by electricity of an enormous amount of powder 
in a conical hill near the site of a dam to be erected for 
the Pikes Peak Power Company. In developing the water 
power on the south-west slope of Pikes Peak, the com- 
pany decided to build a dam some 69ft. high, with a width 
at the base of 125ft. In order to get the material to build 
this dam it was decided to blow up a small conical hill which 
consisted mostly of granite. A tunnel was accordingly driven 
into the heart of the hill for a distance of 135ft. In a cross 
heading at the end of the tunnel 144lb. of dynamite 
and 33, 000lb. of black powder were placed. The charge 
was fired in 36 places by means of electric exploders. No 
less than three exploders were arranged in each firing 
charge, so that in the event of one of the circuits failing to 
act, the current could be switched on to one of the remain- 
ing lines. When the word was given, a lady depressed the 
lever of an electric firing-box and the conical hill was con- 
verted into a cup-shaped hollow. It was estimated that 
110,000 cubic yards of rock was broken up. We need 
hardly remind our readers that without electric firing the 
handling of such big charges would be impossible. 

The Paris Exhibition.—The Paris correspondent of 
the Daily Telegraph states that during the first few weeks 
of the Paris Exhibition visitors will not be able to use the 
new electric railway owing to the delay in completing 
the same. The trials were originally fixed to take place 
at the beginning of April, but the date now given is 
May 15. The railway will, howover, be a great relief to 
the traffic when it does begin running, as it is to be a very 
commodious line. The carriages are to be of the corridor 
pattern, carrying some 50 passengers, and will each 
be lit by 10 electric lamps. Separate doors for the entrance 
and egress of passengers are to be provided, thus avoiding 
confusion and crush on the platforms. The trains are to 
run at very frequent intervals, and the run of nine miles 
from Vincennes to the Bois de Boulogne is to be accom- 
plished in 27 minutes, including stoppages. The question 
of the ventilation of the tunnels has now arisen, and it is 
stated that, in default of shafts, it will be absolutely neces- 
sary for the public safety to place pumps worked by elec- 
tricity on the line between the stations to ventilate the 
tunnels, This will probably be done, and we gather that 
plans are now being drawn up for the installation of the 
machinery in question. 

The General Electric Company. — The Street 
Railway Journal has in one of ite weekly issues a few 
notes as to the organisation of the General Electric 
Company’s works at Schenectady. Some 6,000 men are 
now employed at these works, and it is interesting to 
note that the organisation of the pay office is such that 
this number all receive their weekly wages in less than 
15 minutes. The major portion of the work of the 
company is now carried out on the piecework system, but 
we are told that the average time wage per man is 10d. 
per hour. About 16,000 tons of steel and iron are used 
per annum in the framework, spindles, etc., of the 
machinery turned out, while about 1,000 tons of copper 
and the same amount of sheet iron and steel is also 
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employed. The restaurant at the works is equipped 
throughout with electric cooking apparatus, the necessary 
power being obtained from the central station. As regards 
the nationality of the employés, naturally the majority are 
Americans, but it is stated that the number of Germans 
entering the works is steadily increasing. We are pleased 
to note that, out of the total number of 6,000 employés, 
1,600 are stated to be attending classes in electrical 
engineering so as to improve their positions. 

A Portable Rontgen-Ray Apparatus.—We have 
received from Mossrs. Parsons and Eachus, of Queen 
Victoria-street, an extremely interesting little booklet 
dealing with a special portable apparatus for X-ray work 
now being manufactured by the firm. The advantages 
claimed for this set are compactness, light weight, and the 
ease with which it can be manipulated. The case contain- 
ing the apparatus is of polished oak, and weighs complete 
only 271b. Inside the case is an 8in. spark coil, this being 
insulated in a special manner so as to withstand climatic 
changes. The coil is wound in sections in order to obtain 
the greatest possible efficiency, and gives an 8in. spark. 
The contact-breaker supplied consiste of an horizontal brass 
spring, with the usual means of adjustment. The Crookes 
tube is held in a holder, which slides in and out of the 
case. It can, however, if desired, be detached from the 
holder and used in another holder. A fluorescent screen 
is provided, which is composed of vellum on a mahogany 
frame and double coated with platino-cyanide of barium. 
The case containing this apparatus is very small considering 
the amount it contains, and measures 13in. in height, 12in. 
in length, and 7in. in width. The firm manufacture these 
very useful X-ray sets entirely at their own works. 

An Electric Motor Wheel.—Messrs. C. Richter and 
R. T. Eschler patented in May last the construction of an 
electric motor inside the wheel of acar. A drawing given 
with the patent is specially arranged to illustrate the details 
which are claimed by the inventors. We are more con- 
cerned at present with the broad idea of the patent, which 
is somewhat as follows: The wheel rim is made consider- 
ably broader than is at present necessary, and the laminated 
core of the armature is built up on the inside of this rim. 
The windings are shown sunk in this laminated core with 
the connections of the commutator brought down to radial 
sections placed near the hub. The commutator thus has 
its surface in a plane at right angles to the axis of the 
motor. The field-magnet system is built up on the fixed 
part of the axle, and is, of course, of the multipolar type. 
The brush gear is contained in the base of the field-magnet 
system, where, it seems to us, it could not be readily 
inspected. Two bearings are required at each wheel with 
this system, which necessarily complicates the construction. 
The whole question, however, is that of whether the system 
is at all practicable, and we see nothing in the drawing 
before us to lead us to conclude that it would be successful 
commercially, or that reasonable powers could be obtained 
from these wheel motors. 

Society of Model Engineers.—At the ordinary 
monthly meeting of this society held at the Memorial Hall, 
Farringdon-street, London, E.C., on the 8th inst., the engi- 
neering models entered for the society’s competition were 
on view, and formed a most interesting collection. At the 
request of the society Mr. J. W. Restler, M. I. C. E. (engineer 
to the Southwark and Vauxhall Waterworks), Mr. W. I. 
Last, A. M. I. C. E. (South Kensington Museum), and Mr. 
L. M. G. Ferreira (late chief electrician to the North London 
Railway) acted as judges, and the following awards were 
made: the society's gold medal for the best model went to 
Mr. W. H. Dearden for a model horizontal type gas-engine ; 
the society's silver medal for the best model locomotive 


was awarded to Mr. W. Bashford for a model Great 
Northern locomotive ; the silver medal for the best 
stationary engine was given to Mr. E. W. Payne, A. M. I. C. E., 
for a model of a compound under type semi-portable engine; 
the silver medal for the best electrical model was awarded 
to Mr. A. M. H. Solomon for his Wimshurst machine; and 
a special silver medal for the best model exhibited by a 
provincial member was awarded to Mr. Wilson, of Bradford, 
for his model of a two- cylinder vertical launch engine. 
Several other models were awarded diplomas setting forth 
their respective features of merit. 

The Removal of Snow. Heavy snowstorms such as 
we have experienced this winter throw on the engineers of 
our large towns a tremendous amount of work. Large 
staffs of men have immediately to be organised to remove 
the snow from the streets, and the question of transporting 
the snow becomes even more difficult than obtaining the 
labour. We note that a new experiment has been tried in 
the city of Brooklyn, New York, by which the Brooklyn 
Rapid Transit Company undertakes to remove the snow 
from certain streets at its own expense. Previous to this 
agreement, the company was responsible for the cost of 
removing the snow from the roadway occupied by its 
tracks, This cost was estimated on a pro rata share of 
the total cost of cleaning the streets. Under the new 
arrangement, the street cleansing department has handed 
over certain streets to be cleaned entirely by the transit 
company. After the recent snowstorm the new arrange- 
ments were tested, and the company employed some 
1,500 men to place the snow on flat-bottomed trolley 
cars running on the ordinary tracks of the street railways. 
Fifty of these cars were employed, and they were found 
to be eminently satisfactory. Each car was constructed to 
hold some 18 cubic yards of snow. The arrangements were 
found to be satisfactory to the company, in that the regular 
schedule of passenger cars was not interfered with for any 
length of time. 

Underground Condnits.—We notice in the Journal 
of the Western Society of Engineers of America a paper 
by Mr. G. B. Springer on Electrical Underground Con- 
struction.” The paper gives a lot of useful information as 
to the cost of laying the conduits in various kinds of roads. 
Thus, to lay one length 20ft. 6in. long and 500,000 
circular mils diameter in a road with no particular paving 
costs about 31s., to do the same in macadam costs nearly 
40s., in granite the cost rises to about 48s., while with 
asphalte this is nearly doubled. Tables are then given 
illustrating the cost of making manholes and relaying the 
various pavings. Illustrations are given in the various 
portions of the paper, a very interesting one showing the 
method used by the author for the connecting lengths of 
feeder cables. Figures are given for the construction of 
a six-duct lithocite conduit in certain streets in New York, 
the cost of the brick and concrete work and conduit itself 
amounting to about £586 for a conduit 10,000 odd feet 
long. This the author considers a fair average for such 
work. The rest of the paper mainly consists of illustra- 
tions and descriptions of work in various streets. The 
author concludes that the investment in underground work 
of lighting companies in large cities is at present a con- 
siderable portion of their total assets, and with the rapid 
growth of tbe business underground construction seems 
likely to come into general use in all the large American 
cities and in many smaller ones. 

Institution of Junior Engineers.—We have 
received the ninth volume of the Transactions of the above 
institution. The book contains the papers, etc., which 
have been read at the meetings, together with accounts of 
the visits paid by the members to various works, central 
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stations, dockyards, etc. Amongst the papers we notice 
one read in March last year on Oarbon-Consuming 
Batteries and their Possibilities,” in which the author, Mr. 
W. R. Cooper, comes to the conclusion that there is a good 
opening for a carbon-consuming battery, provided it can be 
made on the same lines as have been employed in making 
ordinary voltaic electricity of good efficiency. This, he 
thinks, however, does not at present appear as though it 
was possible. In the visits to the works, etc., we notice 
that amongst the places visited electricity stations figure 
very largely, amongst these being the works of the City of 
London Company, the Ealing electricity works, Portsmouth 
electricity works, the Central London Railway generating 
station, and others. The effect of the summer meeting at 
Portsmouth and Southampton in August, 1899, can be 
traced by the visite then paid to the dockyard at Ports- 
mouth and to the Southampton docks. There are numerous 
plates to illustrate the various papers and visits, and also 
a very well executed portrait of the president for the 
year 1898-9—viz., Sir W. H. White, K.C.B. The volume, 
which is neatly bound in blue cloth, contains a large amount 
of very useful information, and should be of great interest 
to engineers in general. 

The Suez Canal.—At the meeting of the Institution 
of Civil Engineers last week, Sir C. A. Hartley, K.C.M.G., 
M. I. C. E., read a paper giving a short history of the engi- 
neering works of the Suez Canal. The last paper read 
before the institution on the same subject was in 1867, and 
the author confines himself chiefly to the improvements 
made in the canal since that date. These improvements 
were necessitated by the great increase in the size of 
vessels using the canal, and also by the number of vessels to 
be provided for. The whole question of extensions was first 
taken up in 1881 by an international consultative commis- 
sion consisting of eight Frenchmen, eight Englishmen, and 
six members of other nationalities. The author describes 
the improvements then advocated, most of which have 
since been carried out. He describes the curious fact that 
a large steamship experimented with when travelling in 
the canal only made five knote per hour with the engines 
revolving 45 times per minute, while in the open sea the 
same number of revolutions gave a speed of 11 knots per 
hour. The author gave some interesting figures as to the 
increase of traffic rendered possible by the use of search- 
lights on the vessels. By this means they are enabled to 
travel at night, and without this facility the canal could 
not accommodate the traffic it does at present. An 
interesting financial fact was brought forward with respect 
to the purchase in 1875 by the British Government of the 
Khedive’s share in the undertaking. The price paid for 
the same was £4,000,000, and the shares at the present 
market value are worth £26,500,000. 


The Nernst Lamp.—Mr. W. McA. Johnson states in 
an article in the Electrical World that the Nernst lamp is 
being used commercially to a small extent in Germany. 
Thus, when Prince Albert of Prussia came to celebrate the 
opening of the “Twentieth Century” at the University 
of Göttingen, his apartments were lighted with Nernst 
lamps. Now the lamp is being advertised in Göttingen 
for house and store lighting. The lamps are rented for 
6d. a month, and will remain the property of the company. 
The lamps are to be used on the regular commercial 
110-volt circuit, and require about 0'3 ampere for 25 c.p. 
The company supplies an alcohol heater, and expressly 
forbids the use of matches. The author points out the 
need for a quick-acting and reliable automatic heater 
for use with these lamps, and gives a few diagrams 
of heaters which have actually been tried. As regards 
the life of the lamp, he states that it is about equal 
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to the 8-c.p. carbon-filament incandescent lamp, but adds 
that the cost of a new staff of oxide in the new lamp is 
small as compared with the cost of renewing the ordinary 
incandescent lamp. He also alludes to the fact that when the 
Nernst lamp is used on a direct current, the magnesium 
disassociates on the negative pole and is at once oxidised by 
the air, while the oxygen at the positive pole is given off. 
This results in a heaping up of the oxide on the negative 
pole. The article is a concise résumé of past knowledge, 
but we should like to have more information as to the 
experience obtained with the lamps in commercial practice. 
The claim made for the lamp is that it consumes from 1 to 
1:75 watts per candle-power. | 


Electric Haulage in Mines.—Mr. D. C. Thomas, 
in a paper read before the Ohio Institute of Mining 
Engineers, drew attention to some practical points con- 
nected with the use of electricity for haulage purposes in 
mines. Amongst these, he carefully considers the weight 
of the locomotive to be used, which, as he pointe out, is 
intimately connected with the maximum grade and the 
weight of the load to be transported. He says that 
practical trials have demonstrated that a 10-ton locomotive 
going at six or eight miles per hour hauls 18 loaded trucks 
upa 2 per cent. grade. The trucks in this instance were 
said to weigh 1,300lb., and to hold 4, 000lb. of coal. Mr. 
Thomas advocates the use of a 301b. rail with this size of 
locomotive, and states that the smallest radius of a curve 
should not exceed 25ft. A good rule for ascertaining that 
this radius is not being exceeded is said to be the use of 
a straight-edge 10ft. long laid against the inner side of 
the rail. The distance between the middle mark of the 
straight-edge and the inner side of the rail should not 
exceed 6in. The outer rail should be placed above 
the inner rail on curves. The author states that 
the extra height should be equal to one-third of 
the distance between the middle mark of the straight- 
edge when placed as above on the rail. The author 
advises the use of 250 volts as the maximum in mines 
where there is no firedamp. . Finally, Mr. Thomas 
expresses his preference for electrical haulage over steam 
locomotives or rope haulage, both on account of improved 
convenience and also that extensions can be more readily 
made than by either of the latter methods, 


Telephene Standardisation.—The manufacturing 
of telephone plant is at present confined to a very few 
firms in Great Britain, but there will naturally be a great 
increase in the quantity of orders to be given out in con- 
sequence of the granting of telephone licenses. We hear 
rumours, however, that a fair proportion of these: orders 
are at present going abroad to manufacturing firms in 
countries where the telephone industry has had more 
freedom. This is, of course, to be regretted, but we do 
not think British manufacturers need despair if only 
they are prepared to compete with these firms on the 
ground of quality. In telephone manufacture the stan- 
dardisation of parts is most important, but it tends some- 
what to stagnation. It can readily be seen that when an 
exchange has been partially equipped with a given type of 
apparatus, it is highly essential that any additions should 
also be of the same type. In consequence of this a large tele- 
phone manufacturer has a certain objection to making 
changes, although the same may be advisable. The new 
comer in the field, as long as he obtains the requisite 
experience, is thus able to standardise improved types, 
which will have a distinct advantage over their older rivals 
in the field. An attempt has been made in the States 
towards compelling the independent telephone companies 
to buy their materials practically from one firm only.. We 
are glad to note that this has not been successful up to 
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the present, and that the majority of these companies are | correctness of the method, and promises an article on its 


leaving themselves free to purchase their materials where 
they think best. In this way they retain their right to 
select apparatus according to the latest type. | 


The Electric Wiring of Buildings.—We have 
recently had the opportunity of perusing a paper by Mr. 
W. A. Chamen, read before the Institution of Engineers 
and Shipbuilders in Scotland, on the “Electrical Wiring 
of Buildings.” The information given in this paper as 
to the precautions which should be adopted in wiring 
buildings for electric lighting are worthy of most 
careful attention. The author discusses in a most 
reasonable way the various systems which have been 
brought forward for improvement in wiring. With 
respect to wood casing, Mr. Chamen points out that in 
a dry building bare wires might be laid in wood casing, 
which would test fairly well, and which would give little 
or no trouble in working. This fact shows how wood 
casing can be made to cover up defective work, and the 
author condemns its use for any place subjected to dampness. 
He advocates, in the interest of safety, the use of some 
system in which a breakdown will immediately, and without 
chance of fire, put the lights out, rather than going on 
leaking in some hidden corner, which leakage may 
develop into a fire at some time or other. In this 
respect Mr. Chamen evidently leans towards an iron con- 
duit into which wires are drawn, and he advocates the 
standardisation of the various connecting boxes, fuses, and 
switches which are required in connection with the same. 
Thesystem of wiring buildings from a number of distributing 
boards is strongly advocated by the author rather than the 
-scattering of fusea throughout a building inanindigcriminate 
manner, as is often done. The whole paper is worthy of 
careful studying on the part of the wiring contractors who 
aim at perfection in their work. 


Surface in Accumulator Plates.—The following 
abstract of a paper by Mr. Norden in the Zeitschrift fuer 
Electrochemie on the “Real Surface of Accumulator 
Plates” is taken from Mr. Carl Herings digest in the 
Electrical World. The article in question calls attention 
to the importance of the ratio of the real surface of an 
accumulator plate to its apparent surface, which is the 
product of length and breadth. This ratio should be made 
as great as possible. For regularly formed surfaces the 
real surface can be easily measured; in this way Wilke 
found that ratio to be 8 to 9 for the Tudor type and 
14 for the Majert type. For plates of irregular surfaces or 
for porous plates the real surface cannot thus be measured. 
He desoribes an interesting exact method which can be 
used in such cases, and which is based upon the following 
considerations : Any primary electrochemical effect is, 
according to Faraday’s law, dependent upon the current. 
A part of the primary products of the work of the current 
may, however, form a secondary combination either with 
the electrodes or with the electrolyte, the effect depending 
upon ‘the current density—+.c., the current per unit of real 
surfaee, not apparent surface. If the relation between 
current density and secondary effect is known, the measure- 
ment of the secondary effect can be used to find the current 
density, and therefrom the real surface. For practical applica- 
tion such a secondary effect may be used to advantage, in 
which the quantitative and not the qualitative properties of 
the reaction vary with the current density, and in such a 
way that for decreasing current density that part of the 
whole effect which appears as secondary effect increases, 
as in the electrolysis of oxalic acid or acetic acid and their 
salts, when gases are developed at the anode, the quantities 
being dependent upon the current density. He describes 
a series of experiments with oxalic acid which prove the 


practical application to the measurement of the real surface 
of accumulator plates. 


Gas-Engine Sub-Stations.— Under the title of the 
“ Future of Electrical Supply,” Mr. Alton D. Adams, in 
an article in the March number of the Engineering Magazine, 
discusses the various possibilities of the future of electric 
distribution. In the commencement he sums up the losses 
in the system of distribution using high-potential three- 
phase currents on the transmission mains and transformers 
and rotary converters between the transmission main and 
the distributors. The difficulty in such comparisons lies 
in the fact that the efficiency of distribution varies so 
much with the load being distributed. We do not see in 
Mr. Adams 's article a clear statement as to the load he is 
presuming, but it seems that his figures are intended to 
represent full-load conditions. He shows that with the above 
system 80 per cent. over-all efficiency or ratio between the 
kilowatts actually sold and the kilowatts dispatched from the 
central station is to be expected with a 5 per cent. line loss. 
Also reckoning the rotary converter, the transformers, and 
the generators, plant of 3:34 kw. capacity has to be used 
in order to supply 1 kw. In looking for some means of 
improving these conditions, Mr. Adams comes to the gas- 
engine driven by producer gas. He quotes the well-known 
tests as to the low consumption of anthracite coal per 
indicated horse-power with such plants, and estimates that 
50 per cent. more fuel is required with the best steam plant 
than with the beat gas-engine plant working with power 
gas. He goes on to consider how far it is possible to 
replace steam plant by plant driven by power gas, and 
comes to the conclusion that it is more economical to group 
the whole of the generating machinery into one building, 
even if gas is used. There is, however, the possibility of 
transmitting the power in the form of gas rather than by 
steam. Mr. Adams gives items of cost, which we do 
not propose to dispute, and finds that with a 400-h.p. sub- 
station five miles away from the generating station it 
costs about £8. 6s. per horse-power for the machinery 
to deliver this power electrically, including generating 
plant, transformers, and rotary converters, while a 
further £5 per horse-power will be required for the 
mains. With a distribution by means of gas-driven 
engines in sub-stations, and allowing 100 cubic feet of pro- 
ducer gas per brake horse-power hour, the author estimates 
that the cost of the pipe and the machinery in the sub- 
station, including gas-engines and dynamos, would come 
out at £13. 4s. per horse-power delivered for distribution. 
This is as against a total cost of £13. 6s. by the all-electric 
system, so that the first costs are practically the same. 
The author claims that while this is so, the combined 
efficiency of the system using the gas machine and dynamos 
at the sub-stations would be higher than that in the all- 
electric system. Figures are given to show that 1°16 times 
as much of the generated output would be available for 
distribution. The article itself is most interesting reading, 
but it is faulty in that it only reviews the matter from 
one point of view. The economies of plants driven by gas- 
engines are exceedingly apparent on paper, particularly if 
no reference is made as to the cost of upkeep and of running 
machinery. Experience in England and also in Ireland is 
quite opposed to gas-engines for such work. The fault may 
certainly lie with the type of gas-engine used, but another 
point which has been brought up against the system is the 
difficulty of obtaining large-power gas-engines which will 
work with a reasonable expenditure per annum for upkeep. 
The question of wages is also to be considered in any 
system of distribution by gas such as is proposed by Mr. 
Adams, | e 
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THE WILLESDEN WORKS OF THE METROPOLITAN 
ELECTRIC SUPPLY COMPANY. 
(Concluded from page 885.) 
All the high-tension switch gear in the transformer- 
house was designed by Mr. G. W. Partridge and manufac- 


Fic. 18.—The High-Tension Switch Gear and Battery of Berry Transformers. 
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FIG. 15,—Section of the Resistance and Switch Gear for the Main 
ng Apparatus. 


tured by the Silvertown Company. The mains from the 
engine: room switchboard convey the current at a pressure 
of 600 volte to the basement, where a single-pole automatic 


circuit-breaker is placed in the branch to each trans- 
former. The leads to the low-tension winding then pass up 
through the floor to the transformers. The high-tension 
connections (10,500 volts) from the transformers are 
made at the top of the transformers, so that the whole 
of the switches and fuses are high up out of reach 
of the operators. The switches seen in Fig. 13 are 
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worked by levers of the railway-signal type on the 
floor level. On entering the transformer-house by the 
door in the centre, the whole of the transformers and 
gear for what is termed the “red phase” is placed on 
the right-hand side, and that for the “blue phase” on the 
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left-hand side. The high-tension omnibus bars for each | phase (R, and R,). The fifth cable, marked S, is 
phase are supported on insulators, and are carried round | spare, and the connections at the side enables this to serve 
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FIG. 16.—View of the Main 10,500-volt Fuses and Levers for the Resistances of the Main Charging Apparatus. 


the walls at a considerable height from the floor level. On| either phase. With such high voltages it is important 
the wall facing the doorway is all the switch gear for | that any cable shall not be suddenly switched on to or off 
connecting the mains to these bus bars. This is shown | from the bus bars. If this is done reactions sometimes 
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Fia. 17.— General View of the Traneformer-House showing the Berry Trausformers. 


more or less diagrammatically in Fig. 14. Of the five | take placo, which have been found to break down the 


cables now laid to town, two‘ are permanently used | insulation of the cables. The method devised by Mr, 
for the blue phase (B, and B, ad two for the red | Partridge for bringing the voltage on to the cable slowly 
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consists in the use of two auxiliary 150-kw. transformers, 
seen in Fig. 14. One terminal of the high-voltage winding 
of one of these transformers is connected to the main 
to be charged up, and the switch above the trans- 
former then is closed, connecting the other terminal of 
the high-voltage winding to the 10,500-volt bus bar. 
The low-tension circuit of the charging transformer 
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FIG. 18.— Map of the Moiropuitan Electric Supply Company 


is left open, so that a large impedance is in this way 
introduced between the 10, 500-volt 'bus bar and the 
cable. By means of a water resistance (Fig. 15) the low- 
tension circuit of the transformer is then gradually short- 
circuited, which thus raises the voltage on the cable up to 
practically its working value. The direct connection is 
then made at the connecting blocks by the side of the 


è District showing the route of che Lu,6uu-volt Feeders and the positions of the Sub-Stations. 


main fuses. The reverse procedure takes place if a main 
has to be cut out of service. Fig. 16 shows the general 
appearance of this switch gear. The fuses used in these 
high-tension circuits consist of long, thin fuse wire stretched 
in glass tubes, which are strengthened at either end by 
earthenware pipes placed over the glass. The lower portion 
of the fuse wire is surrounded by sand, which effectually 
damps out the arc when the fuse goes. It will also be 
seen that the position of the fuses and switch gear for the 
transformer is so placed that the attendants are always 
clear if the arc fuses at the instant of break. The dark 
patch on the wall above the main fuse, 2 B in Fig. 16, was 
caused by a fuse going, and shows a considerable flash does 
take place at such times. 
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FId. 19.—Cast-Iron Troughs for Cables. The width over all is 1ft. din. 


The whole of the step-up and step-down transformers on 
the Willesden supply have been made by the British Electric 
Transformer Manufacturing Company, Limited, at their 
Woodfield-road works. They are of the Berry type, the 
step-up battery (Fig. 17) consisting of 14 transformers of 
250 kw. capacity each, equivalent to 500 kw. more than 
the full load of two of the large sets. Each trans- 
former is 2ft. gin. in diameter by 6ft. 3in. high, and weighs 
about four tons. Substantial undercarriages of steel joists, 
with massive rollers, are fitted to all the transformers 80 
that they can be moved with facility. For transport pur- 
poses a pair of steel joists are attached to each transformer, 
and to these trunnions are fixed. The transformer is then 
handled in the same way as a big gun. The step-down 
transformers in the station in London are of 100 kw. 
capacity, and transform from 10,000 to 1,000 volts each. 


FIG. 20,—Cross-Section of High-Tension Cable, 


They are 2ft. 2in. in diameter by 4ft. in height, and 
weigh about 25cwt. Each is mounted on an undercarriage 
similar to the 250-kw. units. One end of the extra high- 
tension winding of the step-up transformers 1s earthed at 
Willesden. On the step-down the middle of the secondary 
1,000 volts winding is earthed. There are no earth shields 
or Cardew devices used. The high-tension (1,000-volt) 
winding of the step-down transformers is taken through a 
regulating switch, which varies the number of turns so as 
to give a range of 120 volts in 12 steps of 10 volts each. 
Intermediate points are arranged to supply through a 
choking coil when passing from one step to another, 80 as 
to avoid short-circuiting the transformer coils. Every 
transformer has been subjected to the following tests: 
15,000 volts for half an hour across the primary coil, 
one pole being connected to the secondary winding and 
frame of the transformer, and a pressure of 2,000 volts 
between secondary and case for half an hour. Nona 
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of the transformers are in cases, and to this arrange- 
ment, and the thorough ventilation provided, not only in 
the iron, but also in the winding, the remarkably cool 
running is due. A temperature test shows the rise after 
a 12 hours’ run on full load to be only 40deg. C. on the 
250-kw. size. This is attained without the use of air blast, 
oil, or any device other than the free circulation of atmo- 
spheric air which the construction of the transformer pro- 
vides. The drop on these 250-kw. transformers from no 
load to full load is less than 14 per cent., and the power 
factor at no load is about 72. That the Metropolitan 
Company are satisfied with the above plant may be 
inferred from the fact that the British Electric Trans- 
former Company have at present in hand 34 additional 
transformers of 100 kw. each and 20 of 50 kw. each to be 
used on new works. The transformers made by this com- 
pany to the design of Mr. A. F. Berry are a good example 
of what can be done by a firm specialising in one particular 
branch of electrical engineering. 

The maine from the Willesden works are laid up to 
London along the banke of the Grand Junction Canal. 
The map (Fig. 18) shows the whole of the districts which 
are supplied by the Metropolitan Company ; in the map 
these are surrounded by a dotted line. The first point in 
London at which the mains are tapped is the Amberley- 
road station of the company, which is also situated on the 
banks of the Grand Junction Canal. Five concentric 
cables, each conductor of which has a sectional area of 
02516 square inch, are laid from the Willesden works 
through to the Amberley-road station. 

These cables are laid in cast-iron troughs, as shown 
in Fig. 19, one cable being laid in each division of the trough. 
The depth of each division is sufficient to allow of another 
cable of the same section as the present one being laid 
on the top. The iron troughs along the canal are filled in 
solid with a special composition of pitch. The continua- 
tion of the mains from Amberley-road is carried on to a 
sub-station in Burwood-mews, between which places the 
section of the cables is 01909 square inch. The whole of 
the high-tension trunk mains from Burwood-mews to the 
other sub-station showing on the map have sectional areas 
of each conductor equal to 0:0973 square inch. We 
understand that the whole of these cables are laid 
in iron troughs, but they are not all filled in on the 
solid system. Instead of this, sawdust is placed round 
the cables to prevent an accumulation of gas. The 
cables are insulated with paper impregnated with a 
special insulating compound, and are lead covered. 

he cables are jointed up solid from sub-station to sub- 
station, there being no disconnecting boxes of any kind ; 
all joints are enclosed in lead sleeves, carefully wiped to the 
lead of the cable. Four twin telephone wires accompany 
the feeders from Willesden to Amberley-road, and thence 
two only to the other sub-stations. Each wire consists of 
two ‘0025 square inch twin conductors, insulated with 
impregnated paper and lead covered. The cables were 
manufactured by the British Insulated Wire Company, 
Limited, of Prescot, and the trunk main from Willesden to 
Amberley-road was also laid by them. The rest of the 
cables were jointed by them only, the laying having been 
done by the Metropolitan Electric Supply Company. After 
the cables were laid and jointed they were subjected to a 
pressure test of 20,000 volts for half an hour, and they have 
been in continuous use during the time the Willesden station 
has been running, working at a pressure of 10,000 volts, 
without mishap of any kind. The total length of extra 
high-tension cables amounts to about 40 miles. Fig. 20 
shows a full size cross-section of the high-tension cable used 
for connecting the Willesden works to the Amberley-road 
atation. 

The whole of the different works were constructed under 
the supervision of Mr. R. R. Todd, now the engineer to 
the company, who was ably assisted by Mr. C. A. Holbrow. 
The plans were prepared to designs and the plant was con- 
structed to specifications prepared by Mr. Frank Bailey, 
M. I. C. E., who when the scheme was first brought forward 
was the engineering director of the company. These three 

entlemen are to be congratulated on the results of their 
abour, and especially on the fact that the present works 
provide ample facilities for extensions, so that the company 


amount to nine. 


will not have to reorganise its system of generation for 
many years to come. 


PERPETUAL MOTION. 


The description we printed last week of the two arrange- 
mente designed by Mr. A. E. Gilbert has been the subject 
of several criticising letters, some of which we print below. 
The illustration of the second arrangement should have 
been turned round through 90deg. in order to show what 
Mr. Gilbert intended. To make the device clear we are 
reproducing the illustrations this week. The following are 
the letters in question : 


Dear Sir, —The designs by Mr. A. E. Gilbert of arrange- 
ments from which he expects to obtain anergy without 
putting any into them, are doubtless interesting to every 
engineer who has had leisure in which to allow his 
imagination an occasional fling into those seductive realms 
where principles, laws, and rules may not hold sway, In 
this criticism the figures which appeared with the 
description in the Electrical Engineer, ch 9, 1900, are 
referred to. 

Taking Fig. 1 into consideration, at first sight, seemingly, 
if the weights are all fixed in the positions shown, the 
wheels would begin and continue to revolve in a clockwise 
direction, without having any impetus imparted to them ; 
but a brief examination of some of the conditions will 
effectually demonstrate the fallacy of this idea. So far 
from the success of the apparatus being apparent, a little 
thought shows that the absence of certain features would 
enhance the “ efficiency ” of the apparatus. Among these 
are the two inclines. Let us first consider that in the lower 
half of the figure ; it is intended to guide the weights close 
up to the circumference of the wheel F, possibly in order to 
reduce the apparent leverage on the ascending half of the 
wheel. But it is obvious that either with or without the 
incline each weight in its movement from the lowest point 
to where it would naturally touch the ring F, is raised 
through the same vertical height ; also, the length of the 
arms supporting the weights means no addition to the 
leverage so long as the weights hang vertically and are free 
to swing either way during their motion. There is a loss of 
energy due to the compression of the rubber tyres and the 
friction of the weights running on their bearings. The only 
practical use of this incline is to guide the weights gently to 
F instead of allowing them to fall suddenly. The switchback, 
H, is better eliminated, as it necessitates the raising of each 
weight through a distance equal to the fall in H twice 
instead of once in each revolution, The energy of the 
impetus claimed, due to the elasticity of the rubber tyres, 
must be less than the work done on them by the weight in 
its descent down H, for the same reason that no piece of 
rubber will rebound to the height from which it may be 
dropped. The spring C, while it ensures the early throw- 
ing over of the weights, also exerts a considerable retardin 
force. But the most vital point of all seems to have escap 
Mr. Gilbert’s notice—viz., the number of weights tendin 
to produce motion (in a clockwise direction) as compar 
with those in opposition. The former number six (the 
lowest weight is for the moment inactive), and the latter, 
including those at H and C, for the reasons stated above, 
The leverage of the descending weights 
equals a pronnan y Soft. and those ascending 25}ft. It 
is probably accurate enough to consider the weights as 
concentrated at points on a horizontal line drawn through 
the shaft centre at right angles to its axis. Now, expressing 
the above conditions in the form of a ratio, we have 
No. of weights tending to produce clockwise motion 
No. of weights tending to oppose clockwise motion 

x their leverage 6x 33 1 

x their leverage 9x 255 1'16 
approximately, or the state of equilibrium of the apparatus 
is such that it actually tends to move backwards, which, 
from the appearance of the figure, it probably would do, 
through an angle not greater than that subtended by two 
contiguous spokes of the wheel G, when an even balance 
would be obtained. 
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Fig. 2 has been printed with its vertical centre line in a 
horizontal position ; it must, therefore, be looked at with 
the page heading to the left, and is here so considered. In 
this design, as represented, there are 13 weights tending to 
produce clockwise motion. The weight at the lower end 
of the vertical centre line is in opposition as shown by the 
angle which its support makes with the vertical; that 
next to the right, hanging perpendicularly, is inactive. Con- 
sequently the number of opposing weights is 18. With 
reference to Fig. 3, Mr. Gilbert is not justified in adding 
to his driving leverage the distance (8ft.) between weight 
and roller on the ascending side, because the lessened 
retarding action due to the weight acting at a point 
within the outer circumference of the wheel is balanced 
by the corresponding extra leverage gained by the over- 
hanging of the weight. So we have really according to 
Fig. 3 an effective 5 of 38“ as opposed to 31“, and 
taking the respective numbers of weights and again express- 
13 x 38’ 
18 x 31’ 1°13 
again a slight balance on the wrong side. Of course, 


ing as a ratio we have approximately, 
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objections. It would be interesting to know if any of 
Mr. Gilbert’s models have worked continuously without 
external aid. In the writers opinion the only class of 
perpetual-motion device possible must depend upon such 
natural forces as are due to wind, tides, or variation of 
temperature for energy to keep them going. Still, he 
believes there is at least one field in which inventive energy 
of the kind exhibited by Mr. Gilbert may be put to a useful 
purpose.—G. Evans. 

Dear Sir,—Respecting the two perpetual-motion machines 
described in your last issue as designed by Mr. Gilbert, I 
think that a brief reference to first principles is all that is 
necessary to show the fallacy of the designer's hopes. 
Perpetual motion is hardly all that is claimed for the 
machines, as Mr. Gilbert hopes to get “a pretty good 
horse-power” out of them. Now, this horse-power can 
only be obtained by the action of gravity on the parts of 
the machines, and as the laws of gravity are well known, 
it should be comparatively easy to test the truth of the 
inventor's claim. The work obtainable from a falling body 
is measured by the weight of the body multiplied by 


Fig. 2.—Gilbert’s Proposed Perpetual-Motion Machine. 


the} simple formule used do not accurately represent 
all the conditions existing, but come near enough to 
suggest the inference that if the apparatus can be put 
Into any position from which it wil of itself move, it 
must, like every unbalanced body free to turn on an axis, 
find a place of rest within the space of one revolution. It 
seems very probable that the arrangement shown in Fig. 2 
would require quite a respectable amount of power to over- 
come friction. 

Mr. Gilbert seems to have lost sight of the point that 
in any such arrangement as his designs represent, the 
mechanical advantage of the weight which has the greater 
leverage is a measure of the greater distance through which 
it has to fall, as compared with that possessing less leverage. 
In both his designs the rise and fall are eq Part of the 
lift has to be accomplished by methods involving friction, 
and it is not possible to have the falling weights as great 
in number as those rising. A perfectly-balanced flywheel 
has the advantage of being without the two latter 


the distance it falls in feet. It is quite immaterial, 
as far as this work is concerned, if frictional losses 
can be neglected, what path is taken by the body in 
approaching nearer to the centre of the earth. Thus in 
Mr. Gilbert's first machine, if one weight only is considered, 
the work which it can do in that portion of the revolution 
in which it is descending is quite independent of the 
leverage. The vertical distance from the highest to the 
lowest part of the path of motion of the weight is only 
concerned. This, from the drawing, appears to be about 
63ft. If each weight is 2,000lb., the work available in 
descending will be 126,000 foot-pounds. The next portion 
of the path of the weight is in an upward direction, 
and unless the vertical height the weight is raised is. 
less than 63ft., an expenditure of wor ual to the 
above will be required. It will be seen that Mr. Gilbert. 
endeavours to reduce the work required on the return path 
by placing guides to keep the weights nearer the centre of 
the wheel, Any such expedient is quite useless, as vertical. 
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displacement, and not the distance of the weight from the 
centre, determines the work required. The hinged weight 
is gradually raised until it reste in the hollow of the guide, 
H. Its vertical height above the lowest portion of its path 
is then about 59ft. The remaining Aft. in the vertical 
direction is then accomplished, and if Mr. Gilbert could do 
this, as he suggeste, by the action of the rubber tyres or 
by a spring, without doing any work, the machine would 
be a success. Unfortunately, the laws of Nature step 
in, and demand the provision of 4 x 2,000 = 8,000 foot- 
pounds before the weight can be allowed to reach its final 
ee This amount wipes out the balance of the work 
one by the weight in descending, and as there is friction, 
each individual weight requires the provision of some external 
pr to keep it rotating. Tho same reasoning applies to 
a second machine. It may, however, be well to look at 
the matter from another point of view. Mr. Gilbert 
hopes, by altering the leverage at which the weights act, 
to throw the wheel out of balance, and to keep it 
always unbalanced. This he thinks he does by confining 
his consideration to two weights at the extremities of a 
horizontal diameter of the wheel. The very means, how- 
ever, by which he obtains this result for these two weights 
increases the number travelling in the upward direction; thus 
in the position shown there are six weights shown which 
tend to make the wheel revolve in one direction, and nine 
weights which have an oppor tendency. This prevents 
Mr. Gilbert realising the advantage hoped for. As regards 
ig. 2, there are several details which require to be explained 
ore the design can be analysed, but it is condemned on 
the general statement that no body moving ly in a 
closed path can, by the action of gravity, do external 
work. The nearest Mr. Gilbert will get to perpetual 
motion in the direction he is seeking is by designing a well- 
balanced flywheel with frictionless bearing and placing the 
same when running in vacuo.—P. T. 


Dear Sir,—The arrangement of mechanism by means of 
which Mr. Gilbert is going to get something out of nothing 
may be a little different in detail, but is based on the same 
principle that has been tried by many inventors for years 
past. Mr. Gilbert, like other inventors of such machines, 
makes the same mistake in considering leverage only. He 
certainly has a mechanical advantage 
longer levers on one side while the machine is stationary; 
bat, even looking at it from this point of view, he has not 


Fia. 4. 


the advantage that might at first be ap jx because the 
weights in each position act vertically downwards, and the 
sum of the moments on the right side will exceed very 
little the sum of those on the Toft side (see Fig. 4). As 
soon as the wheel starts moving, the conditions change 
completely, for it is now not a question of leverage, but 
conservation of energy. We will zu any one of the 
weights, W, just starting from position A (shown by Fig. 5). 
In moving from A to B the weight gives out kinetic energy 
` 2 2 2 

equal to pti ele Sar when K-=radius or gyration in 


with two or three | 
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feet, n = number of revolutions in unit time, W = weight of 
ball. When the bottom position, B, has been reached the 
weight can no longer give out energy, and must be again 
raised to A before being of any use. In being raised to A, 
potential energy W x A B must be given in. But the 
principle of the conservation of energy, neglecting friction, 
is that the gain of kinetic energy = the loas of potential 
energy. 7 
2 m? n? W K2 i wW h. 


g 
Therefore this proves that unless Mr. Gilbert has a perfect 
frictionless bearing the machine has not even the power to 
move its own weight, let alone drive dynamos or other. 
machines. This argument applies to both 1 and 2 machines 


shown by Mr. Gilbert’s drawings in the Electrical Engineer. 


Fra. 5. 
Without taking into account the friction of the bearing, 


which will be something very considerable in a bearing of 
the size shown and would take a lot of energy to overcome 
it, there is also the friction of each lever and pin. Then 
the switchback arrangement, H, would not give an impetus 
as stated, but would only retard the motion, because you 


are compelling each weight to move from the path in which 


it wishes to travel, and this means, again, a waste of energy. 
Also, with reference to the arrangement shown by Fig. 5 


or bringing each weight back to rim of wheel, this would 


be more than useless, for the force at this point would 
partially destroy the momentum of each ball, again retard- 
ing the machine. As to the spring-push arrangement at 
the top, I can only say this—that whatever energy it is 
equal to in the way of a kick it must first have received 
from some outside source. 

I have no doubt that any model Mr. Gilbert has made 
may have been made to run for a short time, because he 
has balanced it as much as possible, and eliminated with 
ball bearings, etc., some of the friction—in fact, I may 
state that I have seen a similar wheel, arranged with sliding 
weights, and well balanced, run for about 10 minutes after 
receiving a considerable impulse at the start.—E. M. 
HOLLINGSWORTH. 

[N.B.—Mr. Hollingsworth is wrong in his statement as 
to the kinetic energy given out in a revolution. His 
formula gives the energy stored in one weight at the 
normal speed, but there can be no kinetic energy given 
out unless there is a change of speed.—Eb. E. E.] , 


PORTABLE ACCUMULATORS. 


In the description given in our last week's issue of the 
portable accumulators manufactured by Messrs. Niblett, 
Sutherland, and Marcuson the address of the firm was wrongly 
given as 16, Chandos-street, whereas the correct address is 
61, Chandos-street. We find also that we have exaggerated 
the capacity: of the set of testing accumulators, which will not 
maintain a 16-c.p. lamp burning the time we stated. The set 
will, however, incandesce an 8-c.p. lamp for quite sufficient 
time to enable a large installation to be tested for continuity. 


372: 
INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution on the 8th inst., 
before the reading of Dr. Jones’s paper, the PRESIDENT 
announced that the Council had received from the secre- 
tary of the Northern Society of Electrical Engineers a 
formal request for the incorporation of that society as 
a section of the Institution for the district of Manchester. 
The Council had approved of the application, and in making 
the announcement he must say that the society had fought 
well to be able to throw in ite lot with the Institution. 
This incorporation would be the means of transferring some 
90 members who were not members of the Institution to 
the roll of the different classes. There were some others 
also in the district who were associated with them. He 
hoped that the hands of both sections would be strengthened, 
and they acknowledged that they were distinctly the gainers 
from the action of the Northern Society in this matter. 

The following paper was then read : 


On the Applications of Electricity in Medical and 
Surgical Practice. 


BY H. LEWIS JONES, M.D., MEDICAL OFFICER IN CHARGE 
OF THE ELECTRICAL DEPARTMENT IN ST. BARTHOLOMEW'S 
HOSPITAL, 


It was with very great pleasure that I received a communica- 
tion from your president last autumn asking me to write you a 
paper on medical electricity. And it isa pleasure to me for 
several reasons: first, because it is a recognition by the Institu- 
tion of Electrical Engineers of the existence of their somewhat 
humble sister medical electricity ; secondly, because it gives me 
an opportunity of putting on record the position which medical 
electricity holds at the end of the nineteenth century ; and 
thirdly, because I hope to be able to give you some information 
which may be new to you. 

To a certain extent there is a correspondence between the 
work of an engineer in the repairing shop and that of a medical 
man in his practice ; and this was brought quite forcibly to my 
mind a little while ago, when I had occasion to write and ask a 
member of the Institution kindly to come and advise me with 
regard to a motor which was in feeble health. When he came, 
he said that he had been sitting up all night with an engine 
which was on the point of breaking down. It seemed to me 
to be closely the kind of work which the medical man is often 
called on to do, substituting only the human being for the 
machine. 

The medical side of electricity has been 
early days of the science. Its physiologi 
the first observations made. In particular, the experiments of 
Aldini upon the muscles of recently killed animals seem to have 
created a deep impression upon the people of his day, and to 
have held out hopes of the discovery in electricity of valuable 
heating properties. 

Electrical departments were in existence in some of the 
London hospitals 100 years ago. At St. Thomas's, in 1799, the 
electrical department was under the charge of a surgeon, Mr. 
Birch, who has left a very interesting ‘‘ Letter on Medical 
Electricity,” which is printed in a book called An Essay on 
Electricity,” by George Adams. The copy of this work which 
I possess is the third edition, printed in 1799, and having for 
frontispiece a woodcut representing a medical man applying 
electricity in a manner which clearly shows considerable 
scientific knowledge. As some of those present may not have 
seen it, I have brought down the woodcut, and it lies on 
the table here for inspection. Among other interesting obrerva- 
tions of Mr. Birch, there is one which may cause us to smile, 
or rather to sigh, at the change between his times and ours. 
The surgeon writes, ‘‘The ingenuity with which these simple 
modes of application may be varied, to puzzle and deceive the 
observation of a bystander, is unbounded, and would have 
formed a grand basis for empiricism if they had been artfully 
employed ; but as electricity has escaped abuses, I trust,” eto. 
John Freke, F.R.S., who was elected surgeon at St. Bartholo- 
mew’s in 1729, is incidentally referred to in Fielding’s well- 
known novel, Tom Jones,” as an authority on the subject of 
medical electricity. 

It is now 150 years since the beginning of medical electricity. 
Doring the whole of that time it has had to fight its way in the 
face of many diffisulties, and the most serious of these has been 
the passive resistance of medical men themselves. The vitality 

which the subject has shown under adverse circumstances is 
most significant. Medical electricity advances steadily, and the 
pro during the last decade has been very great. The com- 
mercial application of electricity and its house-to-house distribu- 
tion by electric lighting companies have called into existence 
a large number of new instruments and new methods of treat- 
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ment, and is helping the spread of the study of medical. 
electricity by simplifying the means of ining the current. 
when required. ə accumulator has been of great service 
by affording a trustworthy source of currents for the use of 
surgeons in their galvano-cauteries and exploring lamp instru- 
ments. The discovery of the X-rays, and their application to 
su and medicine, have also done good to the cause of 
medical electricity by bringing electrioal apparatus into more 
extended use, and the founding of X-ray departments ia 
hospitals gradually leads to the development of electro- 
therapeutic departments in places where these are not already 
in existence. Most of the London hospitals now have eleo- 
trical departments, and these are of manifest utility. At 
St. Bartholomew’s Hospital we have about 600 cases referred 
yearly to the electrical department from all quarters of the 
hospital, exclusive of the cases for X-ray photography. the 
numbers of which are even greater, and the resulta of our 
treatment will compare favourably with those in any other 
branch of medical practice. 

It isa little difficult to speak on a medical subject before 
a non-medical audience without incurring the suspicions of 
those who are always on the alert for signs of unprofessional 
behaviour, and there is no branch of medical practice u 
which the fierce light of criticism shines more sharply t 
upon medical electricity. I shall therefore have nothing to 
say on such matters as the relation of cases, statements of cures, 
and so forth, which might be thought to be unsuitable to my 
audience, but will try to meet you on the common ground of 
apparatus and methods, and in particular I shall try to lay 
before you some of the difficulties and problems which arise in 
the course of our medical work, in the hope that some of them 
may be solved by the advice and suggestions of those who are 
here present. | 

From conversations which I have had at various times with 
engineering friends, I am disposed to think that the number 
and extent of the applications of electricity to medical practice 
are not generally realised by electrical engineers. Indeed, when 
I have observed any reference at all to medical electricity in 
the proceedings of this and of kindred societies, the reference 
has usually been one of disavowal and dislike. I therefore feel 
that in making the present communication to you, I am under- 
taking the task of trying to show that electrical applications 
have a large and legitimate field of usefulness in i 
practice ; that it is quite possible to practise medical electricity. 
without thereby becoming an outcast, and that the advertise- 
ments of electropathic or magnetic appliances do not represent 
the position of medical electricity any more than, shall we say, 
Keeley represented all that was best and truest in electrical 

eering. 

f what 1 have to say to you may seem to be about trifling 
matters, I hope you will bear in mind that our unit is the 
milliampere, while yours is the kilowatt, and that the currents 
which we handle and use would make but a small figure if their 
energy were expressed in terms of arp povar Nevertheless, 
in the small technical matters which have to do with the 
management of various kinds of small electrical apparatus the 
medical man requires a thorough proficiency, because it is 
absolutely necessary that he shall be able to make his apparatus 
work. On that account we may appear, in certain matters, to 
take elaborate precautions which might seem to you to be hardly 
n With our coils and batteries we require unfailing 
methods for increasing or decreasing the current sent through 
the patient, without stops or jerks. We have to deal with 
the electric light mains, either direct or alternating, or both. 
And we have evolved for ourselves a long array of eontrivances 
for utilising the public supplies of electricity for medical pur- 
poses. Small transformers, portable accumulators, resistances 
to provide slopes of potential, which can be tapped as desired 
for varying voltages, contrivances for using the mains for all 
sorts of medical are all enlisted in medical work. The 
statical machine is coming in into favour, and to use a 
statical machine one must know enough about ita management 
to be quite sure that after a patlent's arrival there shall be no 
awkward failure of the machine to excite. Otherwise we are 
likely to be condemned as not understanding our apparatus, and 
the patient may be lost. All these little matters can only be 
learned gradually, and through a course of failures and dis- 
appointments. And when they have been learned thoroughly, 
they constitute a very fair claim to the title of electrician. 

The use of electricity in the production of hot-air baths with 
incandescent lamps or electrically-heated coils of wire as the 
source of heat is a development of some promise ; while, in the 
immediate future, we can see the approach of new methods of 
treatment by the light of the arc lamp. Each of these will 
demand a fresh extension of the field of electrical operations 
which the medical man will have to learn. 

And now I feel sure that some of you are ready to ask what 
can be done with all these numerous forms of apparatus. You 
might be inclined to ask me, as a patient of mine asked me the 
other day, whether I had ever done anybody any good by 
electricity. We will take the simplest things first. No doubt 
it is familiar iar to all of you that an electric shock produces a 


—— 


muscular contraction, but possibly you may not all be aware of 
the extent to which the study of the muscular contractions has 
been developed. The muscles and their nerves are tested by 
the application of the induction coil current, and by the direct 
current of a battery of cells; the effects at opening and at 
closing of the circuit, the comparison of the action of the 
positive pole with that of the negative, and the measurement 
of the current needed to produce visible contractions are all 
examined, and in this way a system of electrical testing has 
been devised which affords the most valuable indications in the 
diagnosis of diseases of the nervous system. An important 
part of the work in the electrical department of a hospital is 
the testing and reporting upon cases of injury or disease of the 
various portions of the nervous system and of the muscles, and 
the accuracy of the answers given by electrical testing is some- 
thing to delight one. For exactness and simplicity in its 
responses, one 1 compare electrical . to the processes 
of measuring with a yard measure or weighing in a pair of 
scales ; and numerous cases which are quite obscure until tested 
5 become as clear as daylight as soon as the test has 
n 0. 


The behaviour of a muscle under electrical stimulation 
is peculiar, and I think it may be useful to describe 


it. A simple shock, such as a single discharge of an 
induction coil or of a condenser, or a spark m the 
prime conductor of a static machine, causes a single 
muscular twitch which within certain limits is proportionate 
to the energy of the discharge ; the contraction lasts about 
one-tenth of a second. A rapid succession of shocks causes a 
succession of contractions which become fused so that the muscle 
enters into a anent atate of contraction which laste as long 
as the stimuli are applied. Stimulation applied to a nerve 
causes contraction in its corresponding muscles, and when the 
stimuli are applied to the muscle itself it is through the agency 
of its nerves that the stimulation acts. With a continuous 
current the behaviour is different. Here thereis a twitch at the 
moment of closing the circuit through the nerve or the muscle. 
The muscle then remains quiescent and almost completely 
relaxed, while the current still flows, and another twitch is 
produced when the circuit is broken. This is the sequence of 
events with the currents of about five milliamperes which are 
used for testing. With currents four or five times as strong 
the muscle enters into permanent contraction with continuous 
currents. These contractions at make and break may seem 
to recall the phenomena of electromagnetic induction, but 
the analogy is more apparent than real. In certain 
kinds of paralysis these reactions change, and all 
irritability of the muscle to coil currents disappears. Stimu- 
lation of the nerves gives no response either to coil or 
cells, but the contractility of the muscle remains for currents 
from the cells applied directly, and may be more easily excited 
than in health, while the contraction itself changes in character 
from a rapid twitch, lasting one-tenth of a second, to a slow 
sluggish movement, lasting three times as long. Stated briefly, 
the above are the observed facts of what is known as the 
reaction of degeneration. Its value Ppa upon the fact 
that it occurs only when the cause of the paralysis occupies 
certain definite portions of the nervous system. By ita 
presence or absence we can therefore determine with great 
nicety the seat of the disease or injury. A point which is not 
yet explained is why the coil discharge should become ineffec- 
tive on muscle which retains the power of responding to the 
battery current. What are the electrical differences between 
tho two modes of stimulation ? 

Next as to electrical treatment. Progress in medical 
treatment usually moves along two lines. One of these is 
based upon experimental physiology—that is to say, upon 
a study of the various processes in healthy tissues, and 
depends on the application of the facts observed to various 
morbid states. The other line of advance is by direct experi- 
ment in a more or less haphazard manner upon the sick. In 
medical electricity, as in medicine generally, both these lines 
have been followed. If we consider the first, we can apply the 
observed fact that electricity is a stimulus to certain living 
tissues, by asking how stimulation may be made use of in 
disease. The fact that electricity is a stimulus is easy to 
perceive in the case of nerve and muscle, and in the case of 
the sensory nerves of the body, and it is not difficult to prove 
that it acts in this way upon all living tissues, and the employ- 
ment of electricity in disease is very largely an application of 
this process of stimulation. Beard and Rockwell in the United 
States, and Débédat in France, have shown experimentally 
that in young animals the rate of grcwth can be accelerated 
by suitable electrification. The former electrified daily two 
young puppies, and found that they grew faster than those 
of the same litter which were not electrified. Débédat in 
the same way proved an increase of weight in certain 
muscles of rabbits as compared with other non-electrified 
muscles in the same animals; the latter thus showed a local 
effect from localised electrification, the former a general effect 
from general applications, and this division into general and 
local treatment iş a useful one, Thus for general diseases 
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one gives a general treatment, and for local diseases a local 
oppas don. D’Arsonval, by calorimeter observations and 
chemical analysis of the exp air, has established the fact 
that electrification increases the activity of the tissue exchanges 
of the body. Capriati recently has shown by careful dynamo- 
metric researches that the application of electricity to the 
central nervous system in the form of a continuous current 
along the spine does undoubtedly increase the musoular 
power, and that applications to the muscles of a limb have 
the same effect. In the United States it is becoming 
fairly common for athletes to undergo electrical treatment 
when preparing for a conteat. General electrification applied 
to cases of simple failure of nutrition, such as debility 
after illness, or debility of any kind, produces a rapid 
improvement in the condition of the patient. In rickets, 
which is a comparatively simple form of defective nutri- 
tion, electrical applications have been shown by many 
observers to have a very high value. The more complex 
forms of defective nutrition such as rheumatism, gout, and 
diabetes are not yet completely controlled by electricity, but 
indications are not wanting that in time good resulte may be 
expected. Already electricity is doing much for these condi- 
tions. In the field of paralytic conditions there are certain 
strict limitations to the utility of electrical treatment, and it is 
here that electricity has lost credit quite undeservedly. People 
have expected electricity to work miracles, and because it could 
not do so have condemned it as useless altog When 


ether. 
paralysis is due to some mechanical obstruction or destructive 
process in the nerve centres of the brain or the spinal cord, or 
when it is due to certain progressive degenerations in the quality 
of those parts, then electricity is powerless to help. So, too, 
when paralysis is due to a breach of continuity in a nerve trunk, 
electricity can do nothing until the surgeon has intervened and 
reunited the severed ends. In the latter case electricity comes 
in quite properly afterwards to promote the recovery of functions 
which had fallen into abeyance ; in the former the surgeon 
cannot help, neither can electricity. Therefore it is very 
important to insist that in paralysis there are cases suitable for 
electricity and cases which are unsuitable. Happily, the number 
sd i those which are greatly benefited by electricity is a consider- 
able one. 

Another field in which electricity is useful is in the relief of 
pain. Oftentimes it acts by influencing the circulation in the 
painful part and relieving congestion and pressure in the blood 
vessels. This I believe to be ita mode of action in sciatica, 
lumbago and rheumatism, and in some neuralgias. At other 
times it seems to relieve a neuralgic pain by some direct in- 
fluence upon the nerve trunk in which the pain is felt. Effects 
upon the cireulation are probably the important factor also in 
the relief of sprains, and in removing the chronic stiffness 
which may be felt in or around joints as the result of injury 
or disease. In this there is scope for considerable development. 
The good results which can be obtained are undoubted, 
although it is not generally known that this is the case. 
Electricity can also be used to promote the passage of 
d into or through the skin, and this has a few minor 
applications in medical practice, among others for the intro- 
duction of cocaine to produce a local insensibility in minor 
surgery. Electrolysis, again, is often useful in many small 
matters of surgery. It is used almost exclusively as a means 
of destroying tissue. Small tumours of various kinds can be 
very conveniently treated by electrolysis. The process is 
carried out by the introduction of metallic needles into the 
tumour, the products cf electrolysis being thus liberated in 
contact with the tissue to be destroyed. The chief convenience 
is the ease with which one can regulate the strength of current, 
and the amount of caustic chemical liberated, in exact propor- 
tion to the work required to be done. So fine and so delicate 
an application can be made, that the root of a single hair can 
be destroyed without leaving any visible scar, and the removal 
of superfluous hair in this way is a matter for which electrolysis 
is continually applied. Electrolysis with copper or zinc anodes 
with the object of procuring the liberation of salts of these 
metals in the diseased tissues has been recommended abroad, 
but does not seem to have received much attention in this 
country. f : 

One of the most encouraging points at the present time in 
medical electricity is the improved quality of the scientific work 
which is being done in it. Last year, the French Government 
having declared the subject to be of public utility, a section of 
medical electricity was inaugurated at the Bo © congress 
of the French Association for the Advancement of Science. I 
attended the meetings of the section daring the graner par o 
the congress, and was struck by the number and high scientific 
quality of the communications which were made in it. It was 
one of the best attended sections of the whole association. 
France, indeed, takes a long lead in the subject of medical 
electricity. They have at the present time three periodicals 
devoted entirely to the subject, and abundance of material 
seems continually forthcoming to fill the pages. One of them, 
the Archives d'Electricité Médicale, is quite indispensable to 
students of medical electricity, for, in addition to its original 
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matter, it provides its readers with abstracts and a biblio- 
graphical index which keep one in touch with all that 
is being done in medical electricity all over the world. 
The progress in the small matters of detail, particularly 
with regard to apparatus, which has taken place during the 
last 10 years, is considerable. I say 10 years, because that 
represents the time during which my attention has been specially 
directed towards medical electricity. It will be interesting to 
consider and compare the types of apparatus in common use 
to-day with those used formerly. 

Electrodes.—The current is applied to the body of the patient 
by means of electrodes. These may be of the most varied 
forms, particularly with electrodes for internal applicatione. 
The cylindrical brass handles fitted with sponges, and held one 
in each hand, are obsolete, or deserve to be, and for most 
external applications their place is now taken by a plate of 
flexible metal enclosed in washleather, and a disc of metal also 
covered with washleather, and screwed into a wooden handle. 
The former is called the indifferent electrode, and serves chiefly 
to complete the circuit through the patient’s body ; the other, 
or active electrode, is the one which is manipulated and applied 
over the affected region. For testing, the active electrode is 
fitted with a closing key. Examples of electrodes and other 
forms of medical electrical appliances are shown upon the table. 
Bare metal must never be allowed to touch the skin unless 
electrolytic or painful effects are desired. Sores are easily 
produced in a few minutes by a few milliamperes of current if 
ut any point the metal of the conductor touches the skin 
directly. For this reason some water-holding material, such as 
washleather, is always used to cover the metallic surfaces of 
medical electrodes. 

The Battery.—The chief requirements in a medical cell are 
that it shall need no attention and will not spoil on open cirouit. 
The past few years have seen the almost complete disappearance 
from medical work of open acid cells, such as the Smee cell, 
the Bunsen, and the bichromate cell. Formerly, when electrical 
treatment had to be carried out by means of ponderous oak boxes 
filled with cells of one or other of these kinds, the trouble and 
the dirt associated with them was enough to discourage all except 
enthusiasts. At the present day the Leclanché cell is the only 
type of battery which a medical man need consider, and even 
these are rapidly being abandoned, except for fixed installa- 
tions, in favour of the modern, cheap, and convenient dry cell. 
With these small dry cells for currents of small magnitude and 
with a few accumulator cells for those medical purposes which 
require a current of an ampere or more, as, for example, for 
the heating of galvano-cauteries and the illumination of small 
exploring lamps, the medical man is sufficiently equipped, and 
is no longer compelled to handle and prepare caustic solutions. 
Large bichromate batteries still survive in remote districts for 
the occasional production of large currents, but they are every 
year becoming less numerous, as secondary cells and the means 
of charging them from dynamos become more general over the 
country. All this simplification tends very greatly towards the 
increased popularity of medical applications of electricity, 
because .perhaps one chief cause of its neglect has been, 
hitherto, the trouble of the management of the apparatus. 
The batteries needed for medical work divide them- 
selves into two distinct classes—batteries for applying 
currents to patients for teating and treatment, and batteries 
for galvano-cautery and lamp apparatus. The former is 
essentially a physician’s battery, the latter is more for the 
surgeon. Most of the surgeon’s requirements are met by 
a portable accumulator of four cells, for the little surgical lamps 
are for the most part eight-volt lamps, taking about an ampere, 
though usually they are overrun most cruelly. For galvano- 
cautery the currents average from five to ten amperes, but the 
cautery circuit has a low resistance, and a pressure of eight volts 
is much more than is required. Sometimes the four-cell 
accumulator is arranged so that a switch will recombine it as 
two sets of two in parallel for cautery work, or else it is left 

1a four-cell battery in series, the volts being expended in a 
resistance. For medical work a battery is fitted with 25 to 
40 small dry cells connected in series, and having wires led 
off from them to a circle of studs, from which a moving 

inter takes up into circuit as many cells as are required. 

t is usually fitted with a milliampere-meter permanently in 
circuit and a commutator for reversing the poles, also with 
an induction coil driven by a separate dry cell. The average 
working resistance of the human body and skin is about 
2,000 ohms when properly moistened with hot water. Salt 
or soda may be added to the water to reduce the skin resist- 
ance, but plain water is best, as it corrodes the electrodes less. 
Next in importance to the battery of primary cells comes the 
induction coil. Indeed, if generality of use be considered, the 
induction coil should come first, as it is the form of electrical 
application which has the widest employment. The medical 
induction coil has developed in certain special directions, the 
chief requirement with such an apparatus being a means of 
careful regulation of its strength. Of the various ways of 
obtaining this regulation, the one best suited to our purpose is 
the plan of using a sliding secondary coil, which can be brought 


close to the primary or oan be removed further from it, as 
desired. Much has been done of late years to improve the 
induction coil, and more has been written about the various 
effects to be got from coils of different sorts and construction. 
Attention has been given to the improvement of the vibrating 
spring or contact breaker, and the best American coils are 
now fitted with two vibrators, one of slow speed and one of 
high speed. In the United States, where the construction of 
electro-medical apparatus has been much elaborated, it is 
quite customary to supply coils with several interchangeable 
secondaries. The same is done to a leas d by makers 
elsewhere. The various effects which have been ascribed to 
different windings of secondary are best considered as being due 
to the very great differences in their self-induction, according as 
they are made with windings of great length and many turns, 
or of short length and few turns. The slower rise and fall of 
wave which is found with the high self-indaction of the long 
coil of many windings has the effect of making the shock less 
sudden and less painful in its effects. So, too, in very long fine 
secondaries a large part of the volts are dropped inside the 
coil, and the E.M.F. at the terminals, though high on open 
circuit, may fall almost to nothing when closed through a com- 
paratively low resistance. On this account very long ooils 
with very high-speed contact-breakers have been much written 
about as affording painless currents for internal applications, 
but in my opinion the painlessness is due to the fact that ve 
little current comes out of them. For practical purposes 
have usually found it sufficient to use one secondary coil, 
which is tapped at one-third of its length, and so can give 
long-coil and short-coil effects from the one instrument, 
Medical induction ooils are not fitted with condensers. 
When simple stimulation is required in the treatment of a case, 
the induction coil is probably the most convenient and cheap 
method of procuring it. The battery current has a superiority 
in certain things. For example, it gives a wider range in 
degree and quality of stimulation, and certain living tissues 
respond better to battery carrents slowly increased and 
decreased than they do to the sudden jerks of the coil. The 
intense effect of the coil on the sensory nerves of the skin 
makes it difficult to use coil currents of sufficient h to 
penetrate to the deeper parts of the body, and for deep parts 
currents of large magnitude are necessary to make up for the 
weakening effect of diffusion. The strength of current used 
in treatment ranges between four and forty milliamperes 
for the most part, though smaller and larger currents are 
tometimes used. The larger the ourrents the larger should 
be the surfaces of the electrodes. The measurement of 
induction-coil currents presents difficulties which have not 
hitherto been surmounted, aud the rough comparisons 
which are made by means of a scale of millimetres at 
the side of the sliding secondary cannot be translated 
into units, and cannot be trusted to be alike for two con- 
secutive days. Instruments which measure the mean current 
are of no use, because the physiological effect does not depend 
upon mean current, but upon the rate of change and the maxima, 
The use of a sinusoidal current from a dynamo, to take the 
place of the induction coil, might enable one to evade the 
difficulty, but the dynamo current of the mains, in certain cases 
at least, produces such pan skin affects as to be very 
unpopular with patients. It is difficult tc say why this is so, 
but the subject wants further study. Possibly the use of con- 
denser discharges, the condenser being automatically charged 
and discharged rapidly, might meet the difficulty of producing 
a current which would resemble that of the ooil in its physio- 
logical action, and would allow of measurement. I would like 
to ask the advice of members of the Institution on this point: 
Would not the curve cf discharge of a condenser have a close 
resemblance to the discharge curve of an induction coil ? Could 
not one arrange a condonser of small capacity such as a Leyden 
jar of diminutive size, and employ some very fine adjustment 
of spark gap for measurement and regulation? I have thought 
that in this way using high voltages and small capacities, the 
disturbing factor of varying skin resistance would become 
comparatively unimportant. 

Current from the Mains. — After its introduction into 
commerce the current of the electric lighting mains was 
quickly introduced into medical practice, and we make large 
use of it in the electrical department of St. Bartholomew's, 
which is connected with the mains of the City of London 
Electric Lighting Company. The current impulses from the 
alternating mains have a physiological action resembling those 
of the induction coil ; that is to say, the effect upon nerve and 
muscle is to produce a permanent contraction so long as the 
current is applied. But it is superior to the induction coil 
in being a less violent stimulus to nerve and muscle by 
reason of the more even and gradual rise and fall of its 
waves. Larger currents can be burne than from the induction 
coil, and, judging from its effects in a long series of cases, 
it appears to be more thorough and more useful in its 
effects. Nearly all the cases formerly treated by the induc- 
tion coil at the hospital are now treated by the current 


from the mains, the voltage being lowered to suit the require- 
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ments of the case (to about 10 volts as an average), and 
indirectly we havo gained largely in that the department is 
now free from the noise of eight or ten induction coils all 
vibrating and buzzing at once. Formerly, the effect of that 
noise during a long afternoon was most trying. There is one 
marked difference in the effect of the ulternating current which 
limits ite use, and that is, that if applied in the ordinary 
manner through moistened electrodes to the surface of the 
akin, it has a peculiar, disagreeable, burning effect. The 
more thoroughly the skin is moistened, the less this is 
noticed, and when the current is conveyed to the patient 
through the medium of water, as in a bath, this disagreeable 
cutaneous effect disappears entirely. Consequently a mode 
of treatment by means of baths and the sinusoidal current 
has been developed to a very considerable extent, and with 
decided advantage to our patients. Large numbers of our 
cases are cases of paralysis of the upper limbs from injury 
or disease of the nerves of the upper extremities, and for 
these we use an arm-bath. The arm-bath is a stoneware 
trough, of suitable shape, having a metal electrode at each 
end, it is filled with warm water, into which the patient plunges 
the forearm and hand. The use of hot water as a medium for 
conveying electricity to a patient has many advantages. The 
current is much better borne, and therefore a stronger current 
can be used. Manipulation of the electrodes and personal 
handling of the patient is done away with, and the affected 
part is kept warm during the application. For these reasons we 
use it largely, and I continue to advocate its use as one which 
again js likely to increase the popularity of electricity among the 
medical profession, because it tends to simplify its mode of 
application. In addition to small local baths for parts of the 
body, we have a large bath, in which the whole of the body is 
immersed ; and for general morbid conditions, as distinguished 
from local ones, the electric bath with the induction-coil 
current, or, better still, with the sinusoidal current of the 
mains, is an extremely useful contrivance. In that section 
of medical electricity which comprehends general applica- 
tions for general systemic diseases—a field of work which 
is only now being thoroughly explored—the electric bath 
is perhaps superior to any other mode of applying general 
electrification. The other modes of doing this are by 
the statical machine, or by the high-frequency and high- 
potential methods of Tesla and of D’Arsonval. The chief 
advantage of both these latter methods is that the patient need 
not disrobe ; but, on the other hand, the electric bath has the 
great advantage that the currents which are being used can be 
more readily measured and adjusted to suit individual needs. 
Chance very largely decides the choice of one or other of these 
methods of general electrification. Whereas the sinusoidal 
current and the bath suits one medical man best, the other 
forms may be more convenient to the conditions of practice of 
another one. The electric bath, unfortunately, has been rather 
under a cloud during recent years, in this country at least, by 
reason of its association with those peculiar ‘‘ massage ” estab- 
lishments which sprang up so thickly in London a few years 
ago. Now, however, most of these establishments have dis- 
appeared, and one may venture to speak „of the definite 
advantages of the electric bath without fevling that one’s 
words may reappear in the columns of some journal in 
association with advertisements of undesirable houses. At 
St. Bartholomew’s Hospital, excluding arm-baths, about 1,000 
baths, mostly with the sinusoidal current, are given each year, 
particularly for diseases like debility, rheumatism, sciatica, 
neuritis, lead-poisoning, and various forms of paralysis. No 
electrical de ent can be considered properly equipped 
without the electric bath, for in many morbid states its action 
is most valuable. The bath with direct current has also certain 
useful applications, although not so many as the induction-coil 
or the sinusoidal current bath. The direct-current bath, local 
or general, is useful in the relief of gout, rheumatism, sprains, 
chronic inflammations, and generally as an absorbent for the 
removal of fibrous adhesions or thickenings in or about the 
joints and limbs. It is also indicated in painful states, when 
& varying current is too stimulating to be well borne, as, 
for example, in acute sciatica, neuritis with pain, and so 
on. The alternating current of the mains also lende itself 
extremely nicely to such uses as for galvano-cauteries and 
for the small exploring lamps used by surgeons, and where 
alternating current is laid on they now for the most part 
have small transformers for use in this way. Instruments 
containing lamps and telescopes are now used for examining 
the interior of such cavities as the bladder and the stomach, 
which previously have been inaccessible to the sight ; as well 
as for the illumination of more accessible parts, such as the 
throat, the ear, the nostrils, etc. The arrangements at St. 
Bartholomew's for the distribution of our current from the 
mains consist of a transformer, tapped at intervals in its 
secondary winding and led to a row of binding screws, from 
which any voltage between half a volt and 50 volts can be 
taken at will. The three rooms in which treatment is given 
are wired in three circuits as for electric lighting, and the 


voltage required can be switched on to any of the three 
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rooms from the transformer. Thus we have at command 
low-voltage currents for galvano-cauteries and small lamps, 
and higher voltage currents for applications to patients. 
We use three or four volts for cauteries, eight or ten for 
lamps, ten to twenty for the baths. Several of our old 
sledge- pattern induction coils with sliding secondaries are 
now converted for use as subsidiary regulating devices for 
the baths. I cannot say much of the use of direct-current 
mains in medical practice from personal experience. Although 
I have been instrumental in connecting three places to the 
lighting mains, I have never been in touch with direct-current 
circuits. The use of the direct current from the mains for 
applications to patients, and for other applications requiring 
low voltages, is carried out either indirectly by means of 
charging accumulators from the mains and using them when dis- 
connected for the patients, or else by means of shunt resist- 
ances. The latter method is to provide a resistance of several 
thousand ohms, which is connected across the mains. The 
resistance is a bare wire coiled on a support, aud is fitted with a 
travelling contact-shoe, which can be moved so as to tap the 
windings at any point. The patient is arranged in a shunt 
circuit in parallel with any convenient length of the resistance. 
When only small currents are required a lamp is arranged per- 
manently in series with the wire resistance. The slope of 
potential which can be tapped at different points by the move- 
ments of the slider permit fine regulation of current in the 
shunt or patient’s circuit. With shunt resistances of suitable 
magnitude current can be obtained for treatment, for working 
induction coils, or for galvano - cauteries. In the latter 
case the waste is considerable, and it is my belief that an 
accumulator charged through a lamp would be much better, but 
in many cases the shunt circuit is preferred, in spite of its waste 
at the rate of more than a horse-power, whenever 10 amperes are 
wanted. Possibly something like a step-down induction coil 
might be devised for heating cauteries off the direct-current 
mains. One of the drawbacks of electric light supply is that 
those who have continuous current laid on cannot also 
have alternating. . And so a medical man residing in a 
district supplied by direct current will have to generate any 
sinusoidal current needed by means of a motor-dynamo. These 
instruments can be bought, and are in use. On the other 
hand, a medical man 1 with alternating current will 
often sigh and wish that he could easily generate for himself 
a little continuous current. And here is a point which 
perhaps might be worth the attention of this society—viz., 
the oontrivance of some simple rotary converter which 
could be attached to a Jamp socket in a house supplied with 
alternating current, and which would give out continuous 
current sufficient to recharge a portable accumulator from 
time to time. Not much would wanted, and perhaps it 
is just on that account that the instrument I have indicated 
is not easy to get; presumably it would not pay to make it. 
Still, a little rotary transformer, which would give out, say, 
an ampere at 10 volts of continuous current, would be welcomed 
by many medical men who live in districts of alternating 
supply. The mechanical efficiency of the machine is in no 
way important, considering the smallness of the needs. That 
which would be important with such an instrument is; Mat 
it could be left to run for periods of an hour or two,.at a 
time without needing its owner to stand over it and ,watch 
it, and that it would not become overhedted nor make a 
great noise. 5 . a 
The Statical Machine.—This form of apparatus—tha figat 
introduced into medical practioe—is showing very derided 
signs of a revival. in the United States the statical machine 
is already very largely employed, and I am told that in, New 
York alone there are no less than three firms busily engaged 
in turning out statical machines at the rate of two or fhreg.a 
week. Those who are only acquainted with the effects produced 
by small statical machines can have no idea of the difference 
between amall and large instruments of this kind. The effects 
produced by a large statical machine are most decided, and it is 
only necessary for one to experience them once to see that 
treatment by them is by no means a mere treatment through 
the imagination. The most apparent effects of the statical 
machine are the profound and peculiar cutaneous sensor 
stimulation which can be produced by it, and the forcible 
muscular contractions which can also be produced by it when 
the administration is in the form of sparks.- Its special field 
of usefulness probably lies, first, in its action as a general 
excitant; secondly, in conditions of neuralgia and other 
superficial pains ; thirdly, in the conditions of muscular pain. 
In all these cases it acts quickly and thoroughly. It is 
quite common to receive a patient stiff and lame from 
lumbago or muscular rheumatism, and to see him leave in 
10 or 15 minutes quite free, for a time at least, from his lame- 
ness or his stiffness. All this promises to be extremely 
valuable. The difficulty of understanding how a_ simple 
electrification by the static machine can influence the body 
makes many of us disincline to believe that there can be any 
effect ; but after watching cases carefully for some time, I can 
now say with certainty that some direct action does take place. 
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I have only had a propor static machine for a year and a half, 
and, therefore, still feel rather a beginner with it. A very 
interesting matter is that, whereas on the other side of the 
Atlantic the influence machine which is used is invariably a 
modified Holtz’s, on this side it is the Wimshurst which is con- 
sidered the best. The American Holtz machine certainly has 
been developed into a most beautiful instrament; and, although 
it has one drawback when compared with the Wimshurst— 
that of not being self-exciting—that is a point so easily got 
over by means of a small accessory exciting machine in the 
corner of the case as to have no real importance. Size for 
size, I am disposed to believe that the Holtz gives a better 
output than the Wimshurst. It appears to be a more 
cheaply-constructed machine, and needs no countershaft 
nor cross-belts. Recently a large American Holtz machine 
has been presented to St. Bartholomew's Hospital, so we 
shall have an N of testing and of comparing ita 
work with that of a large Wimshurst machine which I have 
recently had constructed for my own use. As a good Holtz 
machine is, so far as I know, a curiosity in this country, I 
shall have much pleasure in showing our machine to any 
members of the Institution who might wish to see it. The 
accessory apparatus and the technique of the statical machine 
have been very greatly simplified by the work of American 
physicians. The application of high-frequency currents to 


medical practice has not had much extension. In France 
it is a little. The currents are taken from leads con- 


nected to the ends of the primary helix, and no secondary 
coil is used. An induction coil is generally used to charge 
the Leyden-jar condensers of the system. The applications 
are either by a sort of spark or brush discharge from one 
terminal to the patient; or the patient lying on a couch is 
attached to one pole, the other being connected to a sheet 
of metal under the couch. This is called the condenser bed. 
Finally, the patient may be enclosed in the actual helix 
connecting the jars, and his body thus made the seat of 
induced currents by ‘‘ auto-conduction.” Its chief applications 
have been as a mode of general electrification, but the brush 
ischarge is also applied locally to the skin, and has seemed 
efficacious in curing certain skin : i 

Uzone.—The use of electricity for generating ozone for medical 
purposes is attracting some interest, It is not so much that 
these applications of ozone are entirely new as that the aarp 
is now ming sufficiently improved to make its applications 
easier. But the rapid development of electricity in so many 
directions of late years has given medical men just at present 
so many fresh things to handle that ozone in its medical 
applications is, as it were, waiting until someone has time to 
attend to it. The workers in medical electricity, in this country 
at least, are so few. 

Perhaps the most striking of all the applications of elec- 
tricity to medical work in recent times has been due to the 
discoveries of Prof. Röntgen. The introduction of the 
X-rays has revived very greatly the interest in medical 
electricity. The Rontgen-ray work makes a very considerable 
addition to the work done in our electrical department at St. 
Bartholomew's Hospital, as it is in almost daily use for purposes 
of diagnosis in surgical cases. Physicians hitherto have paid 
but little attention to Röntgen rays, but its application to the 
diagnosis of diseases of the chest must be mentioned as perhaps 
one of the most promising things for the future. Certainly it 
is possible to diagnose pulmonary consumption and some other 
diseases of the chest more satisfactorily, and at an earlier state 
of the disease, by the X-rays than is possible with the stetho- 
scope and this one point alone appears to me to be of the 
highest importance. For example, recently I saw the X-ray 
photograph of a patient’s chest. She was suspected of having 
pulmonary disease, and was sent to one of my colleagues for 
an X-ray photograph ; examination by the ordinary methods 
of auscultation and percussion had given an uncertain 
reply. But the negative taken with X-rays showed with- 
out any possible doubt the presence of tubercles in the 
lung. If there were more time to spare I could go into 
the question of X-ray work more deeply on the grounds 
of its great development by medical practitioners, the localisa- 
tion and stereoscopic methods of Dr. Mackenzie Davidson and 
others being singularly beautiful in their results ; but I have 
the idea that most of us are a little sated with X-ray work just 
now, so I shall say no more except to refer to the extreme 
beauty of the fluorescent screen effects which are given by 
large static machines. 


DISCUSSION, 


Prof. . P. Thompson (president) said he should like to ask 
about the use of the word ‘‘ electrification” by Dr. Jones. He used 
ib in a different method to thab common amongst electrical engi- 
neers. He himself did nob understand that when a current passed 
through a thing that it was electrified, A body, he understood, 
must be charged in order to be called electrified. He also wished 
to know if ib was of any use to simply charge a man with elec- 
tricity, and if ib affec him physiol or 

Mx, J. Wimshurst said họ was glad to learn that prominence 


was being given to statical electricity. He then made some 
observations with reference to the Holtz machine, but stated thad 
he would send in his remarks for insertion in the Proceedsngs of the 
Institution. 

Major-General Webber said he thought that the meeting would 
be considered quite a memorable one in the annals of the Insti- 
tution. He did not think that within those walls a paper had 
been read before which brought the engineer and physician so 
close together. Referring to the word ‘‘stimulus” as used by Dr. 
Jones, did a medical practitioner mean that electricity was only a 
stimulus to the animal frame, or was it an auxiliary to something 
which already existed in that frame? When Dr. Jones spoke of 
the method of testing for destroyed nerves by electricity, every 
telegraph engineer amongst them must have been reminded of his 
daily work, as he was always localising faults in exactly the same 
way as the localisation of the nerve injuries. The electrical dis- 
tribution engineer might also ask the lecturer whether his work 
did not find an analogy within the human frame—viz., generation, 
distribution, and utilisation of energy. He should like to aak 
Dr. Jones if the electricity did not aid something going on within 
the body. Helmholtz had stated that the heart could raise its 
own weight of 90z., 2,250ft. in one hour. This involuntary work 
of the heart had always seemed to him to point to one greab 
fallacy in the physiological books—namely, that the heart was a 
pump. The only place in which he bad traced an allusion to 
electric work going on in the body was as to the electrolysis 
taking place in the capillaries. In this ib was stated that the 
positive was in the red capillaries and the negative in the blue 
capillaries. This being so, there must be another source of seine 
in the body, and not as Helmholtz had described. Anything whic 
brought the engineer and medical practitioner closer together 
must be of use to their fellow-creatures at large, and the author 
bad brought them much nearer to the use of electricity for medical 
purposes than they had ever been before. 

Mr. Mudford suggested that a possible means of measuring the 
top of the wave in tis induction coil would be to seb up the needle 
of an ordinary milliampere- meter. Ab the height of the wave the 
needle would kick off.” It might be a little troublesome, but he 
had found it quite practicable. 

Sir Henry Manoe said that the author had omitted to say any- 
thing about polarisation with respect to the human body. He had 
once made experiments as to the resistance of the human body 
from wrist to wrist. He teated two natives and one European. 
The resistence in the natives was 13,000 ohms and 12,000 obms 
respectively, while in the European it was 900, there being 
considerable polarisation. 

Prof, Perry said that a means for charging small batteries off 
the alternate lighting mains was badly wanted. If a house was 
wired for 200 volta direct current, they could put a 200-volt amp 
on in series with an accumulator in order to charge the cell. Wit 
reference to the electrolysis going on in the nT id was ee 
that this was not a heat- engine. The efficiency of the human body 
was high—in fact, 40 times higher than ib would be considering the 
limits of the temperature in which it worked. The body was, he 
thought an electrical machine, somewhat akin to a gas battery. 
He bad for years been trying to do in a model what the engine 
did in the human body. Dr. Schlee at Baden-Baden last year 
informed him that for 20 years he bad been making experiments 
on atmospheric electricity, and had asked him (Prof. Perry) to 
invent a simple instrument which would give him quite cheaply 
the sort of measurement he wanted. An instrument of the 
kind would induce medical men to make investigations which they 
could not ab present owing to the cost of instruments. Dr. Schlee 
had made a number of investigations, which the speaker was 
shortly publishing in Nature. | 

Mr. Coffin said he would like to mention the obstruction which 
there had been in the past from terminology. When Mr. Preece 
took part in the discussion on the previous paper, ib seemed to 
have been on bis mind that electricity was supplied to patients in 
a manner utterly regardless of quantity. That was, of course, 
absurd. There always would bea difficulty in the measurement 
of electrification, etc. The measurement of effect must always be 
an advantage in the medical use, but owing to the difference in 
the conductivity of skin, a doctor could never be certain exactly 
what current would pass through a patient. All must acknow- 
ledge the use of the electric bath, but even then the current passing 
through the patient could not be accurately measured. Electricity 
as a stimulant seemed to be a small cause producing large results, 
but it was not known how this happened. Ib was a very useful 
and hopeful thing to have such a discussion at a meeting of their 
society. 

Casale Brett said that the author had nob mentioned whether 
the X-rays were possessed of any curative properties. His curiosity 
in this respect was excited some time ago by some photos of a 
case of lupus treated by the X-rays at weekly intervals. There 
was a remarkable disappearance of the disease in a very short 
time. The need for a means of charging a small battery of 
accumulators was felt in the recent Egyptian campaign, where 
the X-rays were first used in warfare. However, a dynamo was 
found, also a bicycle; the energy was generated by means of 
defaulters on the bicycle, and the cells were thus charged. In 
England a small motor might well be used for this purpose. 

Mr. W. M. Mordey said that something might be done perhaps 
with thermopiles in the place of the small batteries. These could 
be used where a gas flame was possible, and would give an ampere 
or two. He thought it would be a good thing if engineers who 
had the time would take up the design of medical electrical 
apparatus. The Rhumkorff coil, for instance, was exactly the 
same now as when it was invented, and there was no doubt that 
it could be improved. Jn Dr. Jonge’s instrumend the laminated 
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pole-pieces were short-circuited by a solid block of metal, and 
where the magnetism wanted to go in and out was also solid 
metal. Most of the medical electrical apparatus could also be 
greatly improved. He was pleased to find that the author had 
omitted to use the word faradisation and others of a similar kind 
which were found only in medical papere. Major Webber had 
spoken of the work done by the heart. He had just worked ib out 
an aoe that it was nota very serious matter, being only about 

og n.p. 

Mr. A. P. Trotter suggested the use of an aluminium cell for 
charging accumulators from alternate-current supply mains. He 
asked whether Dr. Jones wished to measure the milliamperes, 
milli-coulombs, mean volts, or maximum volts of the coil dis- 
ch , and asked if he would give information about the action 
of electric current on the body for removing the sensation of 
tiredness when muscles had been exerted, but without doing 
mechanical work. 

Dr. Lewis Jones, in reply, said he had tried to be as careful as 
possible with his terms. The term electrification’ he came to use 
because when patients were sent down to him for an electrical 
application they called it being electrified or galvanised, and so 
he had gob into the way of using the word, as a non-committal 
term. He understood that the proper meaning of the word was 
the charging by electricity of a body in space. He was glad 
Mr. Mordey praised him for not using the words faradisation,“ 
" galvanisation,” etc.; he was doing his utmost to geb alon 
without these awful words. He had recently read in a Frenc 
paper about D'Arsonvalisation, and he thought that was too 
much to stand. General Webber had raised the question of 
the relation of electricity to vital force. Of course, it would 
be difficult for a nerve action to take place without electrical 
action of a kind, but whether these electrical charges were 
of great importance or merely wasted he could nob say. 
He could say, however, that the rate ab which a nerve 
impulse went down a nerve was very different to that of an 
electrical impulse. He himself thought the two things entirely 
distinct. With regard to polarisation, Sir Henry Mance had 
described the teating the resistance of two natives and one 
European, the resistance of the latter being much lower than the 
other two. This, he presumed, was in a hob country, and the 
lower resistance was probably due to the European perspiring 
more than the natives, the damp skin being the better conductor. 
He was sorry the makers of the Cox thermopile were bankrupt, 
as he had thought that perhaps something might be done with 
this in medical practice. As to the medical apparatus, mosb of 
that now used was German, as English makers did not pay much 
attention to the manufacture of that class of goods. The doctors 
wanted cheap apparatus, as they had to pay for what they had 
practically out of their earnings, and they could not afford to pay 
the prices asked by English manufacturers. Consequently, they 
had to use the ready-made German machines. As to the aluminium 
cell, he had spent some time in trying to make this give satisfactory 
results, but it would nob work as he wished, and he was obliged 
to give ib up. Mr. Trotter had mentioned the stimulative effecte 
of the current. This had been shown in a paper read by 
Captain Orti, in which he stated that an electrical stimulation of 
the spine increased the muscular force for a day or two afterwards. 
Whether this was due to the effect on the circulation of the blood 
or to the direct effect upon the nerve, he could not say, but an 
application of electricity for any special purpose would often make 
a patient feel much better in general health as well. As to the 
Rhumkorff coil, he wanted something to measure the milliamperes, 
and also something to measure the effect of the shape of the curve 
of one impulse in the coil as well as the maximum height of the 
curve, 

A vote of thanks was then passed to Dr. Jones for his paper, 
and the President announced that the paper for the next meeting 
would be on Storage Battery Problems by Mr. E. J. Wade. 


The following is a list of the candidates balloted for at 
the meeting : 
Members. —H. E. N. Appelbee, Corporation Electricity Works, 
oie ; W. B. Hird, B.A., 13, Albion-crescent, Dowandill, 
ow. 


Associate Members. — J. Coats, 3, Catherine-drive, Govan ; 


M. McA. Gillespie, British Westinghouse E. and M. Company, 
Limited, Cremorne Works, Chelsea, S.W.; G. H. Jackson, Electric 
Light Station, Northampton. 

Associates.— A. F. Beach, 2, Jerningham- road, New Cross: 
W. B. Cheetbam, Sefton House, Abergele-road, Colwyn Bay ; 
H. L. Jones, M.D., 61, Wimpole-atreet, W.; W. J. A. London, 
12, Vietoria· square, Newcastle-on-Tyne ; B. B. Maccall, 75, 
Waterloo-street, Glasgow; S. W. Martyn, 271, Athol-street, 
Liverpool; C. Nathan, 39, Victoria-street, S. W.: E. G. Scott, 
Electricity Works, Whitehaven ; J. B. Shield, 197, Onslow-drive, 
Glasgow ; W. Wallace, 132, Woodsley-road, Leeds; A. T. Yates, 
Oak Lodge, Carson-road, West Dulwich, S. E. 

Students. — E. Carter, 130, Raby- street, Moss Side, Manchester; 
R. V. Lynn, 37, Foxley-road, North Brixton; D. Reid, 39, 
Newton street, Greenock ; O. J. Roose, 45, Hill-street, 
Berkeley-square, W.; W. S. Ross, 12, Seymour-street, Hollin- 


wood; C. P. Tonge, Sb. Barnabas Vicarage, Sutton, Surrey; A. C. 


Willmot, 182, Haverstock-hill, N. W. 


Cable to France.—On Wednesday last a new submarine cable 
was laid from Cape la Héve, near Havre, to Beachy Head, by the 
cable steamer ‘ Britannia.” i 


CORRESPONDENCE. 


"One man’s word is no man’s word, 
Justice needs that both be heard.“ 


TRIPLE-CONCENTRIC CABLES. 


Sir,—In the Questions and Answers” column of your 
issue of March 9, best answer to No. 245, 1 notice that 
your correspondent, in pointing out some of the disadvan- 
tages of triple-concentric distributors over three - core 
distributors, makes the following statements: 

“A rather serious disadvantage of the triple-concentric 
distributor is that two (and with some types of connections, 
all three) of the conductors have to be cut and connected 
mechanically every time a consumer's service is joined op 

„Another disadvantage of the triple-concentric di 
tributor is that it is difficult to conneot services to it with 
the current on, and in cases where the distributor is not 
fed from both ends it cannot be done.“ 

As regards the first statement, I would like to point out 
that there should be no necessity for cutting the three con- 
ductors where a tapping is taken from the inner conductor, 
nor should it be necessary to cut two of the conductors in 
taking a tapping from the two outers. If the joint-box is 
of a design suitable for slipping on under the joint when 
the joint is completed, the core need never be cut, but the 
insulation of the core bared back sufficiently to allow of 
the branch cable being sweated on to it without the use 
of any gunmetal fitting, which, besides taking up unneces- 
sary room, is not so easily sweated as a hand-made tee 
joint. When the tappings are taken off the two outers, 
there is no necessity to cut the middle conductor and link 
it. The same method as above mentioned for the core 
is, in my opinion, much more suitable for the middle-wire 
connection, and in this case the only conductor cut would 
be the outer, which being in most systems the neutral wire, 
is not of so much importance in comparison with the two 
inners. 

As regards the second statement, it is quite possible 
“ where a distributor is not fed from both ends” to keep 
the current on the whole length of the section while 
making the joint, in the following manner: Bare the 
outer, and before cutting it bind that portion of each end 
of it, which will be covered by the clamp or link, with No. 18 
gauge binding wire. The wire should be tightly bound 
round the conductor for the full breadth of that portion 
which will be covered by each clamp, and sweated solid by 
means of solder poured from a metal pot (not worked on 
with a blow lamp). The wire binding takes the place of 
the collar, which is usually slipped between the conductors 
and its inner insulation, and answers the purpose just as 
well, if not better. Then put on the link connections, 
still before cutting the conductor, and when secured cut out 
the intervening strands of the conductor. If it is necessary 
to cut the middle conductor for the purpose of getting at 
the core, the same method may be adopted, only, of course, 
it will be necessary to temporarily inmate the outer fitting 
before doing so. 

This method of keeping the main continuous may sound 
a more difficult affair than it really seems, but with a 
properly-designed joint - box it adds no more to the 
ordinary difficulties which have to be faced when working 
on live triple-concentric conductors, and has often to m 
knowledge been carried out on triple-concentric distri- 
butors where, for several reasons, it has been found 
necessary to keep a continuous supply on the main. 

The difficulties in jointing triple-concentric cables are in no 
way minimised, in my opinion, by the 9 7 of joint-boxes 
at present on the market ; and althoagh I by no means wish 
to recommend the use of triple-concentric distributors in 
preference to three-core or single cables, I think a good 
many of the objections to the use of triple-concentric 
cables might be overcome if cable manufacturers would 
take steps to try to make their joint-boxes more suitable to 
the cable’s concentricities.— Yours, etc., J. C. A. W. 


British Association.—Prof. Rücker has been elected 
president of the British Association for next year. A 
oO lama president could hardly have been 
selected. = 
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TRAIN-LIGHTING. 


It is rather ludicrous to ask how long incandescent 
electric lighting has been really practicable, yet there 
would be a certain method in seeking the answer to 
such a question; and if the reply was fifteen or 
eighteen years, no one would grumble. Assuming 
this to be more or less accurate, we can proceed to 
make a series of assertions. Oil is still the general 
illuminant in railway carriages, though gas is used 
to a moderate extent, and electricity to a lesser 
extent. One of the axioms among the foremost 
railway managers is that the cost of increase of 
convenience is more than repaid by increase of 
revenue. Starting with the year 1885, the then 
existing rolling-stock was fitted with some kind of 
light, mostly oil. Since then much rolling-stock 
has been replaced and much new added. Our 
question is whether the new rolling-stock has been 
fitted with improved lighting apparatus, and our reply 
is, generally not. Such astate of things is not satis- 
factory, and does not say much for the belief of rail- 
way managers in one of their accepted axioms. There 
is another side to the matter, the effect of badly-lighted 
carriages upon the sight of those who are compelled 
to travel. Just recently greater activity has pre- 
vailed, and one or two companies are now fitting 
their new rolling-stock with the Stone system, 
which has been found to be simple, fairly economical, 
and effective. While the question was replacing 
what already existed, and thus increasing capital 
expenditure to avery large extent, the companies 
could not be blamed for looking carefully before 
incurring expenditure and making a change, but 
when dealing with the equipment of new rolling-stock 
the matter is altogether different. Each carriage 
can be self-contained, so that the breaking up of 
trains does not interfere with the lighting. Mr. 
A. D. Adams, in the columns of the Scientific 
American, has been discussing the various systems 
in vogue for electric lighting of trains. He does not 
seem to be really acquainted with the system we 
have previously referred to, or with its great success 
on this side. However, he discusses at some length 
the value of gas lighting, and comes to the conclu- 
sion that a better light will be obtained by using 
the gas to actuate a dynamo than by burning it 
direct. The conclusion is old, but it needs to be 
driven home to those interested in the matter. 
We prefer Stone’s system, but may be forgiven for 
dwelling a little upon Mr. Adams’s contention. Of 
course, the gas used is not ordinary coal gas, but 
assuming it is, then Mr. Adams says: A good coal 
gas of about 600 heat units per cubic foot will yield 
one brake horse-power hour for each 20 cubic feet 
of gas consumed in the cylinder of a modern 
gas - engine. This brake horse -power represents 
746 watt-hours applied to the armature shaft, 
and allowing the low average efficiency of 85 per 
cent. for the dynamo and 95 per cent. for 
the. lme and connections, the lamps will receive 
746 x 95 x 85 = 600 watt-hours for every cubic foot 
of gas consumed by the engine.” He goes on to 
point out that a 16-c.p. lamp takes from 50 to 
60 watts, and thus to deduce the number of lamps 
and candle-power hours that can be obtained by 
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giving 10 or 12 as the number of lamps and 160 
or 192 as the number of candles. By burning 
the gas as gas we require four or five cubic 
feet per hour to give a burner equivalent to a 
16-c.p. lamp, or five burners=80 candles with four 
cubic feet each per hour for a total of 20 cubic 
feet, or 64 candles if the conditions require five 
cubic feet per burner. If these figures are at all 
correct, there is a good margin in favour of using gas 
to drive an engine to drive a dynamo, and although 
the initial cost of the electric installation is larger, 
that result is in the long run economical. The mere 
question of economy ought not to decide this ques- 
tion. More light is an absolute necessity of modern 
travel. The physical wear and tear of the hurry of 
life is enormous, and efforts should be made to 
minimise such wear and tear ; hence the aim should 
be the best, not the cheapest. It needs no argument 
to prove that a sufficiency of light is required, and 
we contend that the best light is that obtained 
electrically. It gives less trouble, is equally certain, 
and is not less economical than any competitor. 


But, accepting Mr. Adams's figures, the mere 


question of economy would go to show the 
advantage of burning gas in the cylinder of an 
engine rather than in a gas-burner—in other words, 
to use it as a heat-giver rather than as a light- 
giver. 


THEATRE LIGHTING. 


The destruction of the Theatre Francaise by fire 
goes to point a moral to a tale. According to the 
published accounts the firemen did not come on duty 
till the performance was to commence. Had these 
men been present, we are told, there would have 
been no fire, or if a fire, it would have been seen and 
dealt with before becoming dangerous. There seems 
to be no doubt but that the origin of the fire was in 
some way or another connected with the electric 
lighting. Now, the lighting of a theatre is some- 
what more complicated than the lighting of a room, 
but in either case the turning on or off a switch is a 
simple matter. There is less danger of an accidental 
short-circuit in an ordinary room than behind 
the scenes in a theatre; hence, in the latter case, it 
would seem to be an obvious rule that the electrical 
apparatus should not be touched except by the 
expert in charge. However, our point is a more 
technical one—the value of a fuse. It is understood 
by the general public that safety is obtained by the 
use of fuses; that conductors asked to carry much 
more than the normal current cause the fuse to go, 
and are placed out of circuit without getting to a 
dangerous temperature. Asa matter of fact, are fuses 
so satisfactory as they are generally made out to be? 
No doubt they do go—sometimes and ofttimes in 
a most unaccountable manner—yet where they 
ought to act as a safeguard, they may unaccountably 
fail. We do not say this theatre was burnt because 
a fuse failed to act, but we do say that the vagaries 
of fuses are not altogether understood, and if they 
are to be used, far too little attention is paid to 


that particular point in the system to make it certain 
in action. Is it not too often accepted without ques- 


tion that the fuses are all they pretend to be, when 
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in reality they are altogether different, because 
careless men have put in any conductor at a pinch, 
and no one in authority knows of the absence of the 
real fuse? Thus the extensive use of hidden fuses 
leads to two dangers—one that the fuse itself is imper- 
fect, the second that it is absent and replaced by 
anotherconductor. To obviate the first trouble, we can 
abolish hidden fuses; to obviate the second, we 
must remodel humanity. Altogether, the question 
deserves careful attention. So far as we remember, 
there has been no alarm in any English theatre. 
Whether we can attribute this state of things to the 
fatherly supervision of the councils and the fire 
offices, or to the greater care in carrying out the 
work, is not for us to say. It is enough to reiterate 
that a fuse can be made effective, and careful super- 
vision should prevent the possibility of tampering 
with devices that are inserted for protective purposes. 
One moral we will give, Use fewer hidden fuses, 
more fuse boards, and a system of wiring that stops 
nowhere between good insulation and a dead short. 


REVIEWS. 


Amerioan Telephone Practice. By Kemrster B. MILLER, M.E.. 
7 8 Electrician ‘Company, 120, Liberty- street. New 
org. 

This is a book the like of which could not have been 
produced in this country. That statement is easily made 
and easily proved. There is little real English literature 
on telephony from the practical side, for the simple reason 
that there are very few men having experience in this 
country who have been permitted to state their experience. 
Two or three papers before learned societies; and one or 
two books, sams up English technical work on telephony. 
The technical Press gives no information on telephony ; it 
can get none. The service is taboo to everyone outside a 
ring, and information is for official eyes and ears only. And we 
wonder at the condition of things. Wewonder that apparatus 
of outside make is preferred, though it is far and away 
superior to our own make. Had not the Western Electric 
Company installed a factory here, and had not the General 
Electric organised a department for such apparatus, the 
position of England as a maker of telephone apparatus 
would be about on a par with that of Timbuctoo. It may 
be that in the future things will change, but the curse of 
secrécy and red-tape clings round the curse of monopoly. 
Why, we know not; for monopolista, because of their 
monopolies, should hold broad views and help to educate the 
world and disseminate knowledge. Instead of broadness, 
they cuddle narrowness ; everything is rigidly held within 
a ring fence, and no outsider is to see or hear, or if 
inventive, to gain hearing. But strong feelings as to the 
disgraceful state of English literature in this as in other 
electrical matters take us away from the main object of 
writing the notice of this book. Its metits can be 
summed up in one word, “Complete.” History, early 
apparatus, latest apparatus, use under varying conditions 
and for various purposes, each and all are considered, and 
this in such a way that the veriest tyro must understand the 
reasons as well as the facts. Indeed, not only have we a 
sketch of the historic development of the principal pieces 
of apparatus, such as receiver and sender, but a description 
of details, also of accessories and their details, such as 
calling apparatus, automatic shunt, hook switch, and the 
like. It is not till we get to Chapter XII., on self- 
induction and capacity, that we have a complaint of any 
importance, but from our standpoint we emphatically 
decline to support the use of the symbol I for current. 
The use of that symbol is like the use of rings in 
some women’s ears—a survival of ancient days. A 
careful reading of this part of the book, say Chapters XII. 
and XIII., will perhaps tend to show the difficult of insulat- 
ing telephonic phenomena, and thus of obtaining absolute 
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secrecy of transmission. The most important part of the 
work, however, is that dealing with switchboards and the 
apparatus connected therewith. Some time ago we 
saw at the Western Electric Company’s Antwerp factory 
some lamp signal switchboards, and we believe that 
apparatus of this kind is now being introduced 
into English exchanges. A description will be found 
in Chapter XVIII. of this work. Enough; the work is 
vory complete, it isamply illustrated, its description is terse 
and clear, and altogether it is the best book that has hitherto 
been issued upon this branch of telegraphy, a branch that 
is destined ere long to be as much a part of the equipment 
of every house as is a table or a chair. Mr. Henniker 
Heaton agitates for Imperial penny postage; we suggest 
universal telephony, instruments in every house, and an 
automatic penny payment for each time of usage. 


FORTHCOMING EVENTS. 


SATURDAY, Marcu 17. 

Morley College Faraday Society.—At 8 p.m., presidential 
address on ‘‘ The Modern Point of View of Electrical 
Phenomena,” by Prof. Carey Foster, F.R.S. Tickets obtain- 
able at the college. 

Manchester Society of Janitor Electrical Engineers.—At 

7.30 p.m., paper on Electricity as Applied to Mining,” by 
Mr. H. Bentham. 
MON DAT, Marcu 19. 

Seciety of Arts.—At 8 p.m., Cantor Lecture III. of four, Photo- 

grapby of Colour,” by Mr. E. Sanger Shepherd. 
Turspay, Marcu 20. 

Institution of Civil Engineers.—Ab 8 p.m., ordinary meeting. 
Papers on ‘' The Great Central Railway Extension—Northern 
Division,” by Mr. W F. Bidder, and Southern Division, by 
Mr. F. Douglas Fox, M.A. 

WEDNESDAY, Marcu 2. 

Institution of Civil Engineers. — At 6.30 for 7 p.m., annual 

dinner, at Merchant Taylors’ Hall, Threadneedle-street. 
THuRsDAY, MARCRH 22. 

Institution of Electrical Eagineers. — At 8 p. m., ordinary 
meeting. Paper on Storage Battery Problems, by Mr. 
E. J. Wade. 

Fripay, Marcu 23. 
Physical Society.—At 5 p.m., discourse on ‘‘ An Electromagnetic 
Experiment, by Prof. S. P. Thompson, F R.S. ; Some 
Experiments illustrating Syntony,” by Mr. P. E. Shaw ; and 
An Electrical Micrometer,” by Mr. P. E. Shaw. 

Institution of Civil Engineers. —At 8 p.m., studente’ meeting. 
Paper on “The Development of the Modern Locomotive 
Engine,” by Mr. J. W. Cross. 


GOVAN ELECTRICITY WORKS. 


The burgh of Govan is among the municipalities who 
have recently used the provisional order obtained years 
ago, and since that time it had been used chiefly as a 
bogey to frighten off private companies who desired to 
ptovide the necessary supply of electrical energy. The 
application for a provisional order was granted in 1891, 
but it was not till 1897 that any attempt was made to 
use it. In that year a committee under the energetic 
convenership of Bailie Wrightman was appointed, and a 
little later Mr. William Arnot, M. I. C. E., M. I. E. E., was 
appointed consulting engineer. Plans of an installation 
to cost about £18,000 were prepared, and passed by the 
Council. 

The installation, particularly the generators, presents 
some features of 
situated in Helen-street, Govan, a little to one side of the 
district. This disadvantage is counterbalanced by the 
almost unlimited room for extensions and good railwa 
siding accommodation. The buildings, which are of brick 
faced with red sandstone, were designed by Mr. Arnot, 
and consist of engine, boiler, and accumulator rooms, 
arranged in parallel bays, each having a length of 60ft. 
The boiler-room is 48ft. wide, and at the end is a chimney 
110ft. high, with an internal diameter of 5ft. 6in., lined 
with firebrick 50ft. up, the chimney itself standing on a 
concrete block 22ft. in diameter. The engine-room is only 
30ft. wide, and both rooms have a uniform height of 24ft. 
from floor to spring of roof, the ends, both of engine and 


engineering interest. The atation is. 


boiler room, consisting of corrugated iron sheets, enabling 
the extensions now contemplated to be easily carried out. 
The accumulators are ho in a smaller building parallel 
to the engine-room, which has a height of 10ft. and a 
breadth of 15ft. 

In the boiler-house are two Babcock-Wilcox boilers, 
each having an evaporative capacity of 400 gallons per 
hour at a pressure of 160lb. per square inch. The furnaces 
are Babcock and Wilcox Scotch type, suitable for burning 
the bituminous coal generally used in Scotland. In the 
flues is a Babcock and Wilcox superheater which raises 
the temperature of the steam to 400deg. F. Its position 
in the flues is such that with fairly steady firing no great 
fluctuations of temperature can take place; all the tube 
joints are expanded. In order to prevent overheating of 


the superheater while steam is being raised in the boiler, 
a four-way valve is provided, and before eee ,up this 
valve is turned to the position marked “Flood.” This 


fills it with water from the boiler drum. When steam 
is up, the valve is turned to “ Drain,” thus removing the 
water from the heater. Finally, by putting the valve in 
the shut position and opening the stop-valves to engines, 
the heater performs ite normal duty. Thus there is no 
risk of overheating while the heater is not in use. Space 
has been provided for two other boilers before there is 
any necessity for extending the boiler-room As the 
engines are non-condensing, a Babcock-Wilcox feed-water 
heater is provided. For boiler-feed purposes a three- 
throw feed pump by Messrs. Blake and Knowles is 
provided. This pump makes 32 revolutions per minute, 
and is driven through double-reduction spur gearing by 
a 5-b.p. British Thomson-Houston motor, which is shunt 
5 has four poles, and runs at 1,000 revolutions per 
minute. The specified capacity of the pump is 1, 500 
gallons per hour against a boiler pressure of 160lb. per 
square inch, and is thus capable of supplying four boilers, 
when these are installed. No duplicate pump has been. 
provided, but a Schaffer and Budenberg injector has been 
fitted to each boiler. The usual steam- ring main, drained 
by Geipel’s steam-trap, is fitted between boilers and engine- 
ouse. 

The engine-room contains two Belliss compound engines 
of 150 h.p., running at 440 revolutions per minute with 
steam at 150lb. Coupled direct to each engine is a six- 
pole generator, supplied by the British Thomson-Houston 
Company. The firat thing which strikes a visitor is their 
apparent lightness when compared with bipolar machines 
of similar size. The armature is 26fin. in diameter, giving 
a peripheral speed of 3,080ft. per minute. There are 
about 95 slots round the perimeter, each slot containing 
four conductors wound edgewise, insulated throughout with 
mica, the winding being drum type. The pele-faces of the 
field magnet are laminated, each pole-face covering an ares 
of about 764 square inches. The air-gap, which is about 
Jin. at the centre of the pole-pieces, increases to pin. at 
ths pole-horns. Three carbon brushes per pole collect the 
current, and the machine is absolutely sparkless at all 
loads. The commutator is 19}in. in diameter, and has 
nearly 400 segments, each segment being only about gin. 
wide. The field winding is shunt, with adjustable rheostats 
on the switchboard. Phe E.M.F. of the dynamos varies 
from 500 to 600 volts, and they are connected across the 
outers of the three-wire system. A balancer, consisting of 
two four-pole British Thomson-Houston machines coupled 
rigidly together, is provided. These ran at 1,000 revolu- 
tions per minute, and can deal with 50 amperes on either 
side of the system, with an E M. F. of 250 at light and 300 
volts at full load. The field windings of these balancers 
are so compounded that the series coils of the machine 
which is at that particular moment acting as motor have a 
weakening effect, while on the generator side the coils com- 
pound up, the result being that ac full load the E.M F. on 
the dynamo side is 15 volts higher than on- the motor side. 
For battery-charging purposes a motor-driven booster set 
is provided, consisting of three machines coupled rigidly 
together, the two outer ones being boosters while the 
middle one serves as a motor. The combination runs at 


1,000 revolutions per minute, and each booster can deal 


with 40 amperes at 160 volts, the fields being shunt wound 
with a variable resistance in the cireuit. | 
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The switchboard does not present any unusual features, 


being similar in design to most three-wire boards. It was 


made by the Edison and Swan United Electric Light Com- 
pany, and consists of four panels— viz., positive, negative, 
middle, and battery panels. The instruments are of the 
Kelvin type, with the exception of the edgewise feeder 
ammeters, which are Evershed type. Each dynamo has an 
Ediswan maximum and minimum cut-out, and an Elihu 
Thomson wattmeter in cireuit. 

The underground mains are on the Callender system, the 
cables being supplied by the foregoing company, but laid 
by the burgh employés under the supervision of Mr. Arnot. 
They are lead-covered, with lock armour, laid directly in 
the ground. Up to the present 28 miles are laid, but 
extensions are contemplated. 

The street-lighting consists of 85 arcs on eight circuits of 
10 in series on the outers, with the odd five on one side 
of the three-wire system. The meters are of the Ferranti 
type, and charging is on the Wright demand indicator 
system, at a price of 6d. for the first hour and 2d. there- 
after. Reason’s patent fuses are used for connection 
between consumer and Corporation wires. 


NORTHERN SOCIETY OF ELECTRICAL ENGINEERS, 


Inaugural Address of Dr. Ed. Hopkinson. 
(Concluded from page 345.) 


This leads us into the large field of the right training of 
electrical engineers and managers for our electrical under- 
takings—a large field which I cannot do more than most 
briefly refer to to-night. I for one would most heartily 
endorse the dictum of Sir Andrew Noble that the education 
of our English public schools and universities lays a founda- 
tion for successful struggle in the world’s field of battle 
which is absolutely without rival, but it is a foundation 
only ; apon it must be built a superstructure of technical 
knowledge and skill. Much progress has been made and 
is being made in England, but it must be admitted we are 
still far behind, which I venture to think is chiefly due to 
the want of frank recognition of and hearty co-operation, 
not on the part of our public men, but of our managers 
and designers with the admirable institutions which 
already exist in this country. In laboratory and experi- 
mental equipment the technical schools and technical 
branches of the American universities far excel anything 
we have—with few exceptions—in this country, and it is 
not provided for the most part out of beer money or local 
taxation, but is the free and generous gift of manufacturing 
concerns and the captains of industry in the country, who 
are far-sighted enough to realise that by such support they 
are taking the first steps toward building up and ensuring 
the lasting prosperity of their own industries. We in the 
North of England have the opportunity afforded us for like 
support by the splendid institutions at our very doors, our 
university colleges, and our municipal technical schools, all 
of them now provided with, or rapidly making provision 
for, adequate laboratories and workshops and most scientific 
teaching, and lacking only the earnest co-operation 
of the responsible managers and controllers of our under- 
takings. As a significant illustration of what I have been 


saying I may mention that the professor of engineering at 


Cambridge told me a few days ago that the management of 
a large American concern about to start in this country 
recently applied to him to recommend a dozen of his 
students to take up responsible posts, after brief further 
training in America, believing that nowhere else could 
they obtain better material for their purpose. 

If in the future the scientific training in a technical 
school or the technical departments of our universities is 
to largely replace the old systems of apprentices and 
pupilage, a much wider responsibility is thrown on the 
teachers and professors than the mere imparting of know- 
ledge or development of manipulative skill. It rests with 
them to teach the general principles upon which all 
successful manufacture must be based, and to influence 
the entire mental attitude of their pupils towards the pro- 
feasion for which they are training. If they fail in this 
they may indeed instruct, but will not educate, and we 


shall have a new class of “ technics,” who will hinder rather 
than promote industrial progress. This is no imaginary 
danger. Russia has made advances in the establishment 
of technical schools which are not thoroughly in touch 
with the great manufacturing establishments of the country, 
and to describe a man as a technic is equivalent to sayin 
he is the last man to whose advice or opinion you woul 
attach any weight. Toavoid such dangers, we cannot insist 
too strongly on the importance of the closest possible 
co-operation and interchange of opinion between the 
responsible and practical managers of our industries and 
members of the profession, on the one hand, and the 
managers and teachers of our technical schools, on the other 
hand. The free interchange of opinion and discussion o 
methods is essential to the welfare of both. ö 
Take two illustrations of such general statements. We 
have been talking much of late, but doing less, towards 
standardisation of electrical work. Manufacturers know 
perfectly well the need of it, but are practically powerless, 
as they have no option but to provide what they are 
asked for. Now, if the profession generally could agree 
from time to time upon certain standards, and every 
young engineer before he leaves school or college be 
trained to repeat them, co understand the reason for 
them, and to look upon departure from them without 
cogent cause as bad practice, they would very snon be 
universally adopted. Or, as another example, I suppose 
nine-tenths of educated opinion in England has been for 
the last 10 or 20 years in favour of the adoption of 
the metric system, as tending toward more accurate 
work, involving much saving in labour of computation, 
and facilitating our relations in foreign markets. 
Enlightened manufacturers are fully alive to its advan- 
tages, but cannot make headway against the mere dead- 
weight of characteristic English dislike to change. Now, 
if the teachers in technical schools would be bold enough 
to agree to write all their text-books in the metric system, 
set every problem or example in it, and make their pupils 
think in centimetre-grammes instead of foot-pounds, and 
be allowed to translate their results into hundred weigh ts, 
ounces, drams, pennyweights, inches, sixty-fourths of an 
inch, and any other of our national abominations, as 
valuable arithmetical exercise only, we should very soon 
have such a preponderance of influence in favour of the 


‘metric system that its national adoption would no longer 


be delayed. 

Technical education does not end in school or college, but 
must be continued through life, and one at least of the 
chief instruments of it is our technical Press and the 
publications of our technical societies. It is always rash 
to criticise the Press, but, perhaps, I may be allowed to 
submit for the benign consideration of the proprietors and 
editors of the technical journals some considerations from 
the readers’ point of view, or, rather, I should say, the 
would-be readers’ point of view, which militate against their 
usefulness. There are at least a dozen journals appearing 
weekly or monthly more or less exclusively devoted to 
electrical engineering. How can mortal man, or, at least, 
the busy mortal man, do more than purchase these, lay 
them on his office table, and marvel what the contents 
can be, and probably get no further than glancing 
at the weekly tables in a journal I will not name, 
but merely allude to as an excellent example of multum 
in parvo, and as full of real information and educational 
value as two pages can be, If these dozen journals 
could be condensed into two or one, with free use of 
scissors, and the excellent editorial and contributing staffs 
imbued with the fundamental idea that conciseness and 
perspicuity are the true criteria of style, and then published 
at a shilling instead of sixpence, if need be with, may I 
hint it, the advertisements in a separate cover—if such a 
combination could be effected, I believe it would be of 
tenfold advantage to the electrical engineering profession. 
Such a step has been taken with most excellent results in 
the combination of the Scientific Abstracts of the Institu- 
tion of Electrical Engineers and the Physical Society. Could 
not this be carried further by the inclusion in the com- 
bination of the “ Abstracts of the Civil Engineers, a subject 
which has been, I believe, discussed, and which possibly an 
expression of the views of our branch institution, young 


382 


THE ELEOTRICAL ENGINEER, MARCH 16, 1900. 


and provincial though it be, might in some small degree 


influence. 
We live in an age of Imperial federation and trade com- 
bination, of the adoption of the weaker by the strong, and 


the strengthening of such as do stand by consolidating the 


foundations and widening the scope of their operations. 


We, members of the late Society of Northern Electrical 
Engineers, after seven years of individual growth, have 
jast taken an important step in this direction by our willing 
amalgamation with the older and more influential Institu- 
tion of Electrical Engineers in London, which, while leaving 
us full control of our local organisation, will, I am con- 
vinced, greatly conduce to increased usefulness and promote 
those objects with which our society was founded. The 
time will, I trust, come when the same influence, working in 
other channels and with stronger currents, will finally lead 
to the combination of all British engineers, whether civil, 
mechanical, naval, or electrical, purely professional, or 
engaged in the control of manufactures, into one great 
institution, with a roll of at least 20,000 members, and an 
income sufficient to provide not only a great central house 
and library in the Metropolis, but also subsidiary houses 
and libraries in the chief centres of industry, and to ensure 
the rapid publication in convenient form of all new work 
which will widen the knowledge and resources of engi- 
neers, stronger than any of the trade guilds of the Middle 


Ages, or the great corporation of the learned professions, 


maintaining and extending the prestige, honour, and useful- 
ness of British engineers throughout the world. 


fr a 


THE PACIFIC CABLE. 


The following letter has been sent to the daily Press by 
the Eastern Extension Telegraph Company in order to 
correct several misunderstandings : 


Sir,--As there appears to be much misconception in Parlia- 
ment and elsewhere as to the exact nature and extent of the 
arrangement about to be entered into by the Governments of 
New South Wales, Viotoria, South Australia, Western Australia, 
and Tasmania with the Eastern Extension Telegraph Company, 
my directors would feel obliged if you would be good enough 
to give publicity to the following statement. The arrange- 
ment is: 

1. For the company, in conjunction with the Eastern Tele- 
graph Company, to provide at their own cost—estimated at 
about one million and three-quartera—direct cable communica- 
tion between South Africa and Adelaide, which, with the third 
route recently established between Great Britain and the Cape, 
would give Australia an alternative oommunication to the exist- 
ing route, vid India, Egypt, and the Mediterranean. 

2. To at once reduce the existing tariff between Great Britain 
and the contracting colonies (varying from 4s, 9d. to 5s. 1d. per 
word) to an uniform rate of 4s., with proportionate reductiors 
for Government and Press telegrams; anc, as the traffic 
5 to the reductions, to further lower the tariff on a 

ing scale down tu 2s. 6d. per word. 

5. On the laying of the Cape-Australian cable to reduce the 
tariff between Australia and South Africa from 7s. 1d. to 2s. 6d. 
per word. 

In return, the Eastern Extension Company only require the 
right of direct dealing with the public in the capitals of 
Australasia when the proposed Government Pacific or other 
competing cable is laid. This right has always been enjoyed 
in Great Britain, not only by British, but foreign, telegraph 
companies, and is recognised in Canada, South Africa, and 
elsewhere.—I am, eto., F. E. Hesse, manager. | 

With reference to the subject, we notice that in the 
House of Commons on Tuesday Sir Edward Sassoon asked 
the Secretary of State for the Colonies whether he was 
aware that the rights now on the point of being ceded 
to the Eastern Extension Telegraph Company by the 
Australian Governments materially altered and affected 
the conditions upon which the Pacific cable scheme, to 
which these Governments were signatories, had been based, 
and that the Canadian Government regarded these con- 
cessions as likely to defeat, and probably to lead, to 
the abandonment of the enterprise; and whether her 
Majesty's Government had intimated their acquiescence 
to the grant of these concessions ; and, if not, whether 
they had addressed any remonstrances to the Australian 

Governments with the objest of inducing 
renounce their intention of infringing the terms of the 


them to 


Pacific cable scheme. Mr. Chamberlain replied that the 
question how the pro concession to the Eastern 


-Extension Telegraph Company of the right to open its own 


offices in the Australian capitals when the Pacific cable had 
been laid would affect that scheme had been referred to the 
Pacific Cable Committee for consideration and report. The 
hon. member would see from the correspondence recently 
laid before the House that her Majesty’s Government had 
asked the Governments of New South Wales and Victoria 
to defer coneluding any agreement with the company until 
the Cable Committee had reported on the question. 


— 


CITY OF LONDON ELECTRIC LIGHT COMPANY. 


The annual general meeting of the above Company was held ab 
Winchester House yesterday. 

After the usual notice had been read, the Chairman (Sir David 
Salomons) reviewed thechangesin the Company's position daring the 
past m The competition feared a year ago was now auth i 
and the Corporation were responsible for this, The directors had 
strenuously opposed the granting of the order to the Charing Croen 
and Strand Company. bat they had failed. They had also offered 
to sell their undertaking to the Corporation, but this offer had 
not been accepted. They considered that the Corporation had 
broken pledges, and that the legal quibble on which bheir 
action had been defended was one which would render 


‘impossible all business with municipalities. The law case 


over the reading of certain Claases in the Company's sgreement 
with the Corporation had been decided in thé Company's favour, 
but this matter was going to appeal. As regards the prices paid 
for current, the policy of the Company had been to make reductions 
as soon as possible, bat owing to the threatened competition 
they had been compelled to reduce to a price at which it did 
not pay. In fact the present prices were lower than in any 
other district in London. The effects of the lower rates were 
a decreased revenue per consumer with a large increase in 
the number of applicants. Daring the lest half.year 12.000 more 
lampe been applied for than during the corresponding half- 
year in 1898. The increared load, coming at a time when good 
coal was scarce, had strained the resources of the Company, 
but he trusted that in future the evennese of the supply 
would be kept They had previously provided in 
their estimates year for an increase of some 60,000 lamps 
per annum, but now ib would be necessary to look ahead to 
larger increases. The total equivalent number of lampe now con- 
nected and applied for was 468,831. After referring to the Bills 
now before Parliament, Sir David stated that, allowing for reserve. 
the machinery now fixed and on order would allow of 650,000 
lampe being connected to the mains. He considered that the com- 
peting company would be handicapped by the present high price of 
material, and by the fact that theirstation would be outside London. 
He thought their competitors did not realise the task before 
them. The directors were now considering how they could 
improve their prospects, as the laeb six months’ supply at 44d. 
per unit had not paid. They were about to introduce a new 
scale of charges, which would enable the long-hour consumers to 
get a cheap supply, while the short-hour and unprofitable consumer 
would have to pay a higher rate. He moved the adoption of the 
report. 

Mr. Herring seconded the adoption of the report, and 
commented on the repudiation by the Corporation of their agree- 
ment with the Company because one or two members of the 
Corporation held shares in the Company. This the Company were 
powerless to prevent. He thought that the capital their rivals 
were asking for—£800,000—would prove ta be too small, and he 
did not see what inducement they could offer consumers to chan 
over. The charge per unit was to be the same, and as regards t 
quality of the supply the Charing Cross Company would also be 
as liable to have breakdowna. 

Mr. Preber said that the three complaints brought against the 
Company by the pepers were high price, bad light, and autocratic 
treatment. The first of theee had been removed, and he trusted 
the others would be also. As regards the new issue, they were 
asked to pay about 104. premium for the new shares. He would 
like to know what dividend was to be expected when the whole of 
the year’s supply was ab the rate of 44d. per unid? Also what 
other districts did the Company intend to get powers to apply ? 

Mr. Young strongly supported the action of the Board during 
the paat year. He should be pleased to take up the new shares 
allotted to him at par, and believed that the real value of the same 
was above the present market price. He condemned the action 
of the London Corporation in doing what no private individual 
would think of doing in his own business. 

In reply to the above and other questions, the Chairman said 
that he could not disclose the terms of the new scale of charyes, as 
these had not yet been finally settled. They would, however, 
retain the best consumers, while increasing the price to those who 
were nod really profitable to the Company. The rival company 
might perhaps take over these from them. 

The neceesary resolutions for 1 the dividend, approving the 
Bill now before Parliament, and re electing the retiring directors 
and auditors were then : 

The meeting closed with a vote of thanks to the Chairman. 

[An abstract of the report and accounts of this Company for the 
past year will be found on p. 392.—Ep. F. Z]. 
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PHYSICAL SOCIETY. 


At the ordinary meeting on March 9, Prof. Everest, F.R S.. 


vice-president, in the chair, a paper on The Damping of 
Galvanometer Needles” was read by Mr. M. Solomon. The 


solution of the eqastion of motion for a magnetic needlo, swinging | 
in a uniform mag netio field, pointe to the conclusion that the rat io 
period to the logarithmic decrement is independent of either | 
the moment of the nevdle or the strength of the controlling field. 
and is simply a function of the damping coefficient and the moment 
of inertia of the moving system. This ratio should therefore be 


of the 


constant if theese latter quantities are constant. Experiments to 
test the constancy of period to logarithmic decrement have been 


conducted ab the Central Technical College at various times since 


.1891, and they have invariably pointed to a variation in the value 
of the ratio. The object of the present paper is to discover the 
cause of thie variation. It may be due to an alteration in the 
rooment of inertia or to an alteration in the damping coefficient. 


If the control magnets are either directly above or directly © 


below the needle, there is no chance of any change in 
moment of inertia. The damping coefficient depends on 
three things: (1) viscosity of the air, (2) viscosity of the 
suspension, and (8) eddy currents. The author has carrie 
out experiments with a galvanometer on open Circuit and 
finds a constant value for the ratio. The viscosity of the air 
suspension therefore causes no variation. Upon closing the 
circuit and repeating the experiments the value of period over 
logarithmic decremente alters. The variation ia therefore due to 
eddy currents. The damping factor due to eddy currents may 
vary owing to three causes : (1) change in moment of needle due 


to change in field strength; (2) effects of self-induction ; (3) 


effects of riee of temperature on the resistance of the coils. The 
‘author points out that the two latter causes would tend to alter 
the ratio in the wrong direction, and he therefore concludes 
that the variation is due to an alteration in the strength of 
the swinging. needle produced by altering the strength of the 


controlling field. 

Mr. Blakesley said ib was interesting to note the fact that the 
ratio of period to decrement was independent of the controlling 
field. In the case of a condenser discharging this ratio is indepen- 
dent of the capacity, in the case of a tuning-fork of the rigidity, 
and in the case of water oecillating up and down in a U-tube of 
the acceleration due to gravity. 

Mr. Rosenbaum said that the ratio considered was constant in 
the case of a Nalder-D’Arsonval galvanometer. . 

Mr. Solomen said thst his arguments did not apply to a 
galvanometer of this description, because the swinging eystem was 
not a magnetic needle, but simply a coil. . 

A paper on The Distribution of a Gas in an Electric Field” 
was read by Mr. G. W. Wa'ker, The author has considered a gas 
as consisting of a number of molecules, each containing two 
atoms of T mass, one positively and the other negatively 
charged with electricity. When under the action of electrical 
forces some of the molecules split up. and we arrive eventually at 
a steady state in which there is a definite number of undissociated 
molecules and of free positive and free negative atoms. Treating 
the problem as one-dimensional, the potential at any point is 
expressed in general by elliptic functions, and is therefore 


periodic. Applying the results to the care of a vacuum tube, 


id is found that there is superimposed upon the gradual 


fall of potential along the tube minor periodic variations, | 


which it is suggested are connected with the striæ of dis- 
charge. Both the matter density and the electric density are 
periodic along the tube. If the places of maximum matter 
density coincide with the places of minimum electrical action, 
then, whether luminosity is due to oollisions or recombinations, 
there will be maximum luminosity at these points. In general, 
there points do not coincide, and thus the positions of maximum 
luminosity are nob clearly defined. The analysis leads to the con- 
clusion that the distance between the strie is inversely pro- 
portional to the density of the gas and to the current strength, 
and these facta have been experimentally verified. 

Mr. C. E. S. Phillins exhibited a ‘'Surface-Tension Lecture 
Experiment.” The effects of surface tensions were exhibited by 
placing water between two pieces of microscope cover glass. When 
the glasses are circular they seb in any position, and one can be 
made to rotate upon the other. If the plates are square or 
elliptical, they set in a definite position, to which, if displaced, 
they immediately return. Mr. Phillips pointed out how two 
circular discs, with liquid between, could be used from which to 
suanend the moving system of a galvanometer. 

Nr. Cochrane suggested the use of some liquid which would 
evaporate lees slowly than water. 


Mr. Blakesley asked what accuracy could be obtained with such 


an arrangement, and what weight it would be possible to support 
without aqueezing out the water, 
The meeting then adjourned until March 23. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 


tramway work, or construction work; and for each suit-. 


able question offer one shilling, and for the beat solution 


author. 


— 


— ie 
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We also give 


of any question we offer ten shillings. 


five shillings for every other answer we print. The answers 


to any question should be sent within 10 days after the 


question has appeared. We would call the attention of 


those sending in answers to the fact that the neatness of 


any sketches (which must be ink) sent in is considered 


when marking tho relative values of these answers. All 
formula must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 


253. How would you ascertain the number and diameter o 


tubes to be used in an exhaust- steam feed-water heater for 
dealing with a given quantity of feed water 7—TELNORD. 


254. State the advantages of coal conveyors, and give figures 
A. 


as regards economy.—F. B. 


ANSWERS. 


Question No. 247.—In a four-pole dynamo armature (slotted 
drum type) made for 2,000 amperes at 60 volts, with four 
seta of brushes, the lugs connecting commutator bars to 
armature winding are made of iron strip (about 095 square 
inch sectional area). What are the probable reasons for 
using iron as lugs, and of so small a sectional area? 


Best Answer to No. 247 (awarded 10s.).—This question 
suggests a construction with reference to commutator con- 
nections which seems to oppose all the rules for dynamo 
design in general practice. An iron lug has the followin 
disadvantages as compared with one of copper: for equ 
dimensions about six and a half times the resistance; the 
resistance increases in a greater ratio with a rise of tempera- 
ture ; and it requires to be soldered and riveted to the 
segment, whereas one of copper or phosphor-bronze could 
be drop forged or cast in one with the segment. Let us 
consider che case given in the question. As there are four 
brushes, with the spesified load of 2,000 amperes, each lu 
carries 1,000 amperes for four brief periods during eac 
revolution of the armature, on each occasion for a time 
equal to that taken by a commutator bar to enter and pass 
away from under the brush. The current density is just 
over 10,000 amperes per square inch, and as the amount of 
heat produced is proportional to the resistance, and to the 
square of the current density, if 


H, = heat produced in iron lug as above ; 

H = heat poa in copper lug at 2,000 amperes square 
~ inch = 1; 

r = ratio of resistance of iron to copper; 


r, = ratio of current density in iron lug to that usually 
allowed in copper ; 


2 2 
we have H, = TATI: = 63 x5 = 162:5. 
H 1 1 


) 


This condition certainly seems to favour the conduction of 
heat to the armature winding to an unpleasant extent. Oa 
the other hand, since at any moment the length of circuit 
constituted by the lugs is only equal to the length of two 
luge, the loss in E. M. F. due to lug resistance is not of o 
much moment. The probable reason for using iron for the 
lugs is that a condition is introduced which to a small extent 
conduces to sparkless collection in the following manner: . 

The figure represents diagrammatically part of a four- 
pole armature, and in order to determine the effect of the 
iron lugs, let us consider the actions which take place in 
the conductors and lugs as the respective bars pass under 
the brush, B. The direction of current in conductor 4 has 
been toward the observer, and by way of lug /, segment, r, 
and brush, B. It is necessary that in the instant conductor 4 
is passing under the brush, the current in it shall be 
reversed and again reach its full value in the opposite 
direction, which action is mainly accomplished by the fringe 
of the magnetic field of the pole-piece, N, into , which it is 
just entering. Owing to self-induction (which js ar 
apparent with slotted cores) this reversal, particularly if 
the a field bə weak, is not always accomplished 
before the segment passes from under the brush, and the 
current consequently sparks across from bar to brush. 
However, before r leaves the brush, barg enters under it, 
and a song current, due to the E.M.F. in alternate con- 
ductors to the left of 4, flows through lug Ii and sets up a 
magnetic field in the direction shown, which with a current 


‘884 


lug 7. In consequence a reverse E.M.F , as shown by the 


arrow heads, is induced in tho lug J, which forms part 


of the closed circuit for the moment constituted by the 
lugs, ? and Ii, front connectors, Ci Ca, conductors 4 and 33, 
back connector, Cg, bars, 9 and r, and the brush, B; the 
circuit is shown by thick lines. This induced E. M. F., it 
will be seen, coincides in direction with that which the 
current in conductors 4 and 33 (which form one coil) should 
have before r passes from under the brush, and even 
though this E. M. F. be very small, because of the very low 
resistance of the circuit in which it acts, a considerable 
current may be induced. It is obvious that the magnetic 
field produced as described is much stronger when iron 
lugs are used than if they were of copper. A similar 
action takes place, of course, with regard to every lug and 
its respective conductors, but reversed in direction as they 
pass under each brush. It must be remembered that the 
process is retarded to some extent by self-induction. 


The small sectional area of the lugs is thus explained. 
The magnetic induction in every lug is reversed in direc- 
tion at cach consecutive brush, or four times per revolution, 
and hysteresis prevents the instantaneous setting up of the 
magnetic field, but as hysteresis decreases with increase of 
temperature, the lugs are made small in order this condi- 
a may be effected by the heating effect of the current.— 

. EVANS. 


Answer to No. 247 (awarded &s.).—The iron commutator 
lugs are a somewhat out-of-date device for preventing or 
reducing sparking at the brushes. In modern moderate- 
current machines the method has been entirely superseded 
by the use of carbon brushes, but it is still of use in the 
case of heavy-current machines, for which carbon brushes 
are inadmissible on account of the very large and expensive 
commutators which their use would necessitate. Sparking 
in these heavy-current machines depends not so much on 
the volta per section, which are never large, as on the 
sudden large changes of current in the section undergoing 
commutation. In the machine under consideration the 
current carried by each conductor is (unless a multi-circuit 
winding is used, and this is not always desirable) 
500 amperes. During commutation, therefore, the current 
in the short-circuited section has first to be reduced from 
500 amperes to zero, and must then be increased to 
500 amperes again in the reverse direction. To carry 
this out correctly the brushes must be set in one 
particular position, and must be of one particular width 
(peripherally) on the commutator. Should the width be made 

eater than this particular amount, either from density con- 
siderations or through wear of the brushes, the current in 
the commutated section instead of beginning to fall as soon 
as the short-circuit commences, may first increase to a very 
large amount and then fall off very suddenly, thus causing 
a serious disturbance of the commutating field. This dis- 
turbance may cause sparking, and will certainly cause loss 


by eddy currents in the pole-faces, besides unnecessarily 


A 
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of 1,000 amperes is fairly strong, and embraces or links 


heating the commutator and the armature windings. The 
game momentary rush of current during commutation will 
occur if the brushes are set at allincorrectly. ‘Tho effect 
of the iron commutator lugs is, by increasing the resistance 
of the short-circuited section, to appreciably reduce these 
currents for a given inaccuracy in the setting or width of 
the brushes. The approximate numerical effect of the lugs 
can be determined as follows: The four-pole machine 
mentioned in the question would probably have something 
like 80 total conductors and 40 commutator parts, and the 
total C? R loss in the armature winding would be about 
14 per cent. of full load, or 1,800 watts. The resistance of 


one section would, therefore, be 5 00018 ohm. 

40 x (500)? 
The resistance of the brush contact, whicb, of course, also 
forms part of the short-circuit, is, assuming copper gauze 
brushes witha constant resistance of ‘003 ohm per square inch 
and working at a current density of 100 amperes per square 


inch, me = 0012 ohm at the moment when the brush 


surface is equally divided between thetwocommutator plates. 
Assuming the length of each of the two iron lugs which 
enter into the short-circuit to be 6in., and the resistance of 
iron to be 000005 ohm per lin. cube, the additional 


resistance for the lugs will be 200005 x 12i. = ‘00064 ohm. 
The complete resistance of the short-circuit is therefore : 
without lugs, or with copper lugs of negligible resistance, 
00158 ohm; and with the iron lugs, 00202 ohm; or an 
inerease of nearly 50 per cent.—Q. 


Answer to No. 247 (awarded 5s.).—The question is very 
vague in the particulars it gives, as it does not state whether 
the armature is two-circuit or multiple-circuit, neither does 
it state whether it is a singly-wound or multiple-wound 
urmature, and unless these particulars are known it is 
impossible to say whether the sectional area of the luge is 
large or small. Some time ago I built a machine having 
the output specified, and which was wound with a duplex 
multiple-circuit armature, and it was found upon testing 
to give very good results, but when running on its ordinary 
work it was subjected to very great and rapid variations 
of load, and sparking set up. This sparking was due to 
the brush lead requiring alteration with the varying load’, 
whilst, at the same time, the load variation was too 
frequent to allow of the lead being altered. 

It is a fact known to all dynamo designers and others 
conversant with the theory of dynamos that the sparking 
due to a wrong position of the brushes is caused by the 
short-circuited currentsa—that is, when a brush rests on 
two segments the coil between these two segments is short- 
circuited on itself, and a current would flow under normal 
condition which varies inversely as the resistance of the 
coil. Now, a coil before arriving at the plane of com- 
mutation is carrying current, say, in a right-handed 
whorl. After passing this plane it carries it in a left- 
handed whorl, and, in accordance with Lenz’s law, 
during the act of commutation there will be a force 
tending to prevent the atoppage of the current flowing in 
the right-handed whorl, and an equal force tending to stop 
a flow commencing in a left-handed whorl. For sparkless 
commutation the field strength, where this reversal of 
direction occurs, must be just strong enough that while 
the coil is under the brush the current is stopped, and a 
current of equal magnitude is started in the reverse direc- 
tion. A field strength greater or less than this will cause 
sparking. (I do not attempt to prove this statement, as it 
ig outside the question, but the student will find the subject 
fully treated in Weymouth's Drum Armatures.”) 

With a constantly varying load of great amperage it is 
impossible to keep the plane of commutation in its proper 
position, and other means have then to be tried to secure 
aparklesscommutation. Various methods have been suggested. 
The one adopted in the case I refer to was that of adding 
& greai resistance to the path of the short-circuit current. 
This could not be done by winding with a high-resistance 
wire, for then the efficiency of the machine would have 
become very low, and as the heating effect is = C? R, the 
whole armature would have grown very hot on long runs. 
As the commutator lugs were some 6in. in length, they 
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offered.a convenient place to put in the resistance, especially 
as the current flowing from coil to coil does not travel down 
the lugs, but only has to flow through them when passing 
to 1 on the brushes. Hence it will be seen that the 
resistance of the short-circuit current path was enormously 
increased, and consequently the amount of this short- 
circuit current was so diminished as to be kept below the 
sparking limit when the copper lugs were replaced by high- 
resistance ones. | 

I I might say, in conclusion, that this device is a old one, 

first tried, I believe, by making the whole commutator of iron, 

and also that its adoption in this particular case gave very 
good results; also, if the machine D. T.” mentions is the 
ene I have referred to, he will find the iage, which are of 
the section he gives, are not made of iron, but of a special 
material which has the appearance, but not the properties, 

of iron.—F. J. A. M. 

Question No. 248.—In wiring over small areas, such as workshops 
and factories, for electric light and power, what economy is 
to be expected by the use of a three-wire system of distri- 
bution ? Oonsider a ific case of a workshop 150ft. lo 
by 50ft. wide with 200 volts on the two-wire system, 
400 volts between the outers of the three-wire system. 

Best Answer to No. 248 (awarded 10s.).—It is not difficult 
to see that unless the installation is very extensive in area, 
there is very little benefit, as regards economy in distribu- 
tion, to be derived from the employment of the three-wire 
system. Further, it is also true that for the purposes of 
distributing to the lamps or motors in the various shops little 
advantage, if any at all, is to be obtained as regards initial 
cost from a three-wire system, with 400 volts across the 
outers, over a two-wire 200-volt system. If the shops to 
be supplied are spaced considerable distances apart, an 
economy may be effected in the cost of the supply mains 
by adopting the three-wire system, but this appears to be 

& matter outside the present question, as it only seems to 

refer to the wiring in the factories themselves. An illus- 

tration wiil perhaps best explain the inadvisability of 
using the three-wire system in the buildings. The 
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diagrams (Figs. 1 and 2) represent the wires required for 
supplying the lights on three floors of a building. We 
will assume there are 10 lamps required (or, may be, small 
motors; the same argument will hold good) for each floor. 
Then the + and — mains in Fig. 2—representing the 
three-wire system—will have only to carry half as much 
current as the mains in Fig. 1—representing the two-wire 
system. But it is quite conceivable that only five lamps 
might be required alight at one time on any one floor, and 
it might so happen that those shown connected between 
the + main and the neutral wire would be required. If 
this were so, the neutral wire, under those circumstances, 
would have to carry as much current as the maximum 
carried by the + or — wire, and. would therefore have to 
be equally large. . So that to be perfectly safe, the neutral 
wires throughout the buildings should be of the same size 
asthe other mains for the three-wire system. Thus we 
see that the total cross-section of the copper in the wires 


for the two-wire and three-wire systems (for equal 
economy in distribution) should be in the ratio of 
4 to 3 — a small difference. The difference in! 


the cost of the wires, however, would be in a 
less ratio than this, for three insulated wires would cost 
more than two if the total cross-sectional area of the 
three or two conductors in the two cases respectively were 
the same. We may suppose a slight advantage in the cost 
of the cables for the three-wire system still accruing, but 
it would be very little, indeed. This is further discounted 
by the extra cost of labour in running three instead of 
two wires, and it would be found that the two wires when 
installed would not cost any more, if as much, as the three 
wires for the other system. 


. 
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The chief hindrance to the introduction of the three-wire 
system in buildings is the danger involved. Referrin 
again, to Fig. 2 tor a moment, it may be observed that i 
& person standing on a dry floor were to come in direct 
contact with the + and — mains, or through these being 
partly in contact with certain different metal work to which 
the person might have access, he could receive the full 
400 volts pressure, which might result in an unpleasant 
accident. Similarly a higher strain than 200 volts may. 
be thrown on the insulation of the wiring or a motor on 
3 ear has 5 N 10 de authorities 
to lay down a law prohibiting public supply companies 
introducing the + and — mains (when the onai differ. 
ence between them exceeds 200 volts) entering the same 
building or part of a building, as the case may be. This 
effectually prevents the possibility of an accident of the 
kind hinted at, besides making the practice of employing 
the three-wire system referred to rarely, if ever, adopted.—P. 


WORCESTER ELECTRIC LIGHTING ACCOUNTS. 


The accounts of the electricity department of the 
Worcester Corporation for the year ended Dec. 31, 1899, 
have just been published, from which we extract the 
revenue account, general balance-sheet, and statement of 
electricity generated, sold, etc. An abstract of the report 


of Mr. E. E. Hoadley, city electrical engineer, to the 


Electricity Committee on the work of the department 
during the year is also appended : 


Dr. REVENUE ACCOUNT. £ ad 
e d theweswsins 1,628 4 1 

Oil, waste, and engine · room stores 157 0 4 
Wages ad generating station . 953 5 7 
Repairs to building, plant, and machinery ...:........ 379 4 10 
irs and maintenance of traneformera, meters, etc. 132 12. 2 
Attending and maintenance of public lampe 309 16 10 
(“““,!,,„,!!.;;k E A T S 38 19 0 
Rates and taxes ] A 88 47 3 8 
Salariee — engineer 's department 2 460 3 0 
Stationery and printing. . . . .. 64 1 5 
General establishment charges e. ones 31 16 6 
Law expense e 8 102 1 7 
Is ure ⁵ “ 37 18 3 
Free Wiring Compannggg . . . is 47 9 9 
F eisai e N PEE 199 3 9 
i 4.587 0 9 

Balance earried bo net revenue acoount . . 3,791 3 4 
£8,378 4 1 
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Cr. 
Bale of current, per meter ab 14d., 24d., 3d., 34d., £ s. d. 


6d., and 7d. per Board of Trade unit ............... 767 7 7 
Public lighting ggg vous 1,321 16 0 
Rental of meters, etc., on consumers’ premises 181 18 11 
Repaira, testing fees, carbons, eto . 3 8 10 4 
Rent of water mill ab Powick .......... AEE 5 0 0 
Rent of oobt ages e. . . sine 30 3 0 
Sale of old iron, casks, ebe. soe woes 10 9 0 
Norwich and London Aocident Insurance Company, 

amount of claim in respect of accident to workman 719 3 

48,378 4 1 
GENERAL BALANCE-SHEET. 

Liabilities. £ s. d. 
Capital account - amount received............ q — 638,174 12 4 
Sundry creditors . 222 2 1,621 19 2 
Net revenue account — balance ab credit thereof. 90 12 2 
Sinking fund account o 8,021 17 4 
J)%%%%%%%%éͤ ) ( amrendessnnk 17,643 15 6 
£90,552 16 6 
Assets. E s. d. 
Capital account —amount expended for works ...... 79, 235 14 10 

Stores on hand: coal, £78. 11s.; oils, waste, and 

engine-room stores, £209. 10s. lld.; carbons, £3. 

148. 8d.; Jampe, £80. 15s. 2e Eh 367 11 9 
Sundry debtors for current suppliee u . 2,515 3 8 
Public lampe. FCC 334 10 0 
Other debtors ede eee b 6668 8e e 77 18 11 
Sinking fund acoount . . . . . . 8,021 17 4 

£90,552 16 6 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 
Quantity Renee 15 ae units Serer N 710,416 

: ublic DO E 109, 600 
Quantity sold { Private consumers by meter 441,837 f 551,437 
Quantity used in work . . oe e ie 8,495 
Total quantity accounted for ... ee 559, 932 
Quantity not accounted for F 
Number of publio arc lam ptdtf· U sesoses 
Number of public incandescent lampe . Mami 85 3 
Total maximum supply demanded (kilowatte) .. 999 


Mr. Hoapuey’s REPORT. 


I have the honour to submit to you the following report on the 
results of the fifth year of working of the electricity department. 
For parposse of comparison, the results of the previous years’ 
working are appended. From these it can easily be ssen in which 
direction improvements have been effected, and in which we have 
not reached the standard of the preceding year. It is with great 
pleasure that I have to report that, in place of a loss on the year’s 
working, there is a net profit of £90. 12s. 2d., and this notwith- 
standing the fact that the Ferranti engine has been practically of no 
use to us during the year. Looking at the figures in detail, the first 
thing to be noticed is the large increase in our coal bill, the actual 
amount par rising from £1,211. 10s. 2d. in 1898 to £1,626. 
48. Id., although coal was enly 6d. per ton dearer than in 1898; 
the cost of coal per unit sold has risen from 612d. bo 707d. This, 
on the face of it, looks bad, but when all the facte are known the 
results show that coal was really burnt more economically than in 
1898. In the first place, last year was the driest we have had 
since the station started, and instead of doing 53 6 per cent. of our 
output by water power, we only did 41°7 per cent., or, in other 
words, we generated 413,694 unite by steam, as against 283,072 in 
1898, From theee figures we find that instead of each steam gene- 
rated unit costing ue 1:027d. for coal, as in 1898, it only cost 
942d. The next item for oil, waste, and engine-room stores has 
been reduced from 107d. to 068d., and is among the very best 
resulte in the kingdom, peng lower than in stations of such 

itude as Manchester, Bradford, and Brighton. The salaries 

and wages items also show a good reduction, from 482d. to °414d., 
and is below the general average. For repairs and maintenance 
of buildings, machinery, etc., the amount has risen considerably, 
from £196. 158. ld. to £379. 4s. 10d., or from 099d. per unit to 
165d. per unit. Although this is somewhat a large increase, the 
ure 165 is still good, being lower than obtains in 41 municipal 
electricity works. As this nike increase was a surprise to me, I 
go to make it up: wages, £154. 


: were last year, a slight 
ing observed in several, the exception ing repairs 
as risen 


transformers 
to be very badly damaged, and cost nearly £100 N The 


it. 
ures ib must nod be forgotten that vou 
was an exceedingly year, and from the much larger number of 
white which had to be generated by steam and the larger number 


of hours that the plant was kept under steam, a considerably larger 
increase was to be expected. With regard to the water power, in 
the early part of the year when we expect a deal of benefit from 
ite use, a series of floods lasting much longer than usual occa- 
sioned us considerable loss. In January and February there were 
28 days on which the water power was not used at all, and during 
most of the remainder owing to reduced head it was of little use. 
Daring March, April, May, and June it was fairly 2 but I 
should like to point ont that in the latter three months, NE 
a large pereentage of our output was done on water, owing to t 
lengthening days, the total number of unite generated is consider- 
ably decreased, and the actual number of units generated by 
water power is not so great as one might be led to think. From 
July right up to the middle of November we had a drought of 
most unusual length. In August, September, October, and the 
early of November, the water power was practically no use 
ab at as, for the greater of this time, the most that 
could be done was to run the little 36in. wheel for a few 
hours per day. This 36in. wheel, I might state, is capable of 
very little more than an alternator and overcoming the 
friction losses and the losses in the transformers; directly any 
little load came on er the waterworks wanted to pub a motor on,’an 

had to be started. The increase in the number of unite 
sold is 66 per cent. greater than the increase in 1898, being 16 pe 
cent. of the total output, as against 9:5 per cent. in 1898. Th 
is partly accounted for by an increase in the number of unite 
taken by the waterworks, but there has also been a large increase 
in the number of units sold for incandescent lamps. Fifty-one 
new customers have been added during the year, and for some 
days before and after Christmas there was quite a run of applica- 
tions. Most of these, however, were not connected up last year, 
but will appear in the report for 1900. Only 17 consumers were 
got by the Free Wiring Company, an even worse result than last 
year. The average price obtained for private lighting has again 
decreased, showing that increasing advantage is being taken of 
the system of charging. The average obtained on all unite has 
risen, however, from 3°619 to 3°638. This is owing to an increas- 
ing number pelag aa for private lighting. The price obtained 
per unit for public lighting has risen slightly, nob owing to an 
increase of revenue per lamp, but to a reduced ex tare on 
attending and maintenance, The Ferranti switchboard has been 
in use throughout the year, resulting in much greater convenience 
as well as perfect security to those members of the staff who have 
to operate it. The new Ferranti plant is now running regularly 
on the evening load, with very satisfactory results both as 
regards economy and parallel panning: There are, however, still 
several alterations in matters of detail which I require to be done 
before the final certificate is given. A most anxious time was 
experienced during che week or two immediately before Christmas, 
as at this time the Ferranti set was oub of action, and the water 
power was of very little use owing to the swollen state of the 
river, the consequence being that in order to meet the load each 
evening the remaining Brush plant had to be considerably over- 
loaded. Had any breakdown occurred we should have no 
reserve plant, and the supply must have been cut off until such 
time as repairs could have been effected. I feel I should be failing 
in my duty did I not point oub to you the insecure position we are in 
as regarde breakdown. The Board of Trade rule states that a propor- 
tion of plant equal to the largest unit in the station shall be kept as 
5 . our case pe is the sen Grind Ferranti ae 5 
therefore, be prepared for a time when ow to accident it may 
be impossible to run this seb. There is left plant capable of doing 
500 kw., or only 400 kw. in time of flood, which is the time we 
must consider. Last Christmas we just managed to do our 
maximum load of 440 kw. Next Christmas it is just possible that 
in the event of a flood and an accident to the Ferranti set occurring 
ab the same time, we may manage to get through the load, then 
increased to a good deal more than 440 kw., bub ab Christmas, 
1901, I feel sure that the present plant will not be sufficient to 
adequately meet the load. As it is hopeless in the present state 
of the industry to expevt delivery of plant before next Christmas, 
even if ordered now, it is better that the whole matter should be 
considered in conjunction with the tramways question, but it should 
not be delayed longer than is absolutely necessary, as manu- 
facturers are exceedingly busy, and unexpected delays generally 
crop up. 


Units GENERATED BY STEAM AND WATER POWER, WITH 
PERCENTAGES FOR 1899. 


Total Steam. Water. 

Month. units. Steam. Water. per cent. Per cent, 
Jan. . 73, 232 62,003 11,229 847 „ 153 
Feb.... 59,024 ... 37,497 ... 21,527 63°5 ... 365 
March 55,616 10,728 ... 44,888 .. 195 80°7 
April.. 44, 624 7,646 ... 38,978 ... 164 — 83°6 
May... 41,280 . 4,046 ... 37,234 9'8 . 902 
June oe 38,096 * 10,601 27,495 > 27 8 . 722 
July... 42,736 ,063 17,673 .~ S586 ... 41°4 
Aug... 47 280 41.585 5,695... 879 — 121 
Sept. 56.128 53, 163 2, 965 947 673 
Oct.... 70, 064 56,328 13,736 ... 80° „ 196 
Nov... 82,496 40,955 41,541 ... 497 ... 503 
Deo... 97, 840 64,079 33,761 ... 655 „ 345 

Total 710,416 ... 413,694 ... 206,722 .. 58°25 .. 41°75 


Nork.— August, September, October, and of November, 
only 36in. wheel for a few hours per day. No water used from 
Sept. 4 to 8 owing to to weir. Floods: Jan. 1 to 4, Jan. 13 
to 28, Feb. 8 to 18, Deo. 30 and 31. 


— 


BUSINESS NOTES. 


TRACTION. 


Rossendale Valley Tramways Co.—The directors have decided 
to substitute electricity for steam power on their lines. 
Steckport.—The Manchester Corporation have withdrawn their 
opposition to the Stockport Corporation Tramways Bill. 
Swansea.—We are informed that the official opening of the 
Swansea electric tramway system will take place on May 1. 
' Southport. —The Tramways Extension Bill was before the Com- 
mittee of the House of Commons on Tuesday and Wednesday. 


Battersea.—The Vestry have decided not to oppose the County 
Council Tramways Bill at the present stage of the proceedings. 


Barcelona Tramways Co.—Tho traffic receipte for the pasb 
year were £88,235, showing an increase of £26,430 as compared 
with 1898. 

Wardle.—The District Council and the Rochdale Corporation 
have agreed Her terms for the future working of the tramways in 
the Wardle district. 

Leoughborough.—Ib is announced that the Light Perri be 
Commissioners will hold a public enquiry into the local light 
railways scheme on March 19. 


Halifax.— The Lancashire and Yorkshire Railway Company 


have given notice that they will oppose the Halifax Corpora- 
tion Tramways Extension Bill. 


Branksome.—Ab a recent meeting of the Urban District Council 


the Surveyor reported that plans of vas proposed tramways had 


been deposited ab the offices of the Coun 

Mile End, E.—The vany have adopted a report of the High- 
ways Committee recommending them to oppose as far as possible 
the London County Tramways (No. 2) Bill, 

Wolverhampton.—The Corporation on Monday considered a 

t of the Tramway Committee as to the acquisition of the 
olverhampton Tramway Company’s undertaking. 

Tramway Contracte.—We learn that a firm of Belgian con- 
tractors, Measra. Denerbe and Co., of Jemappes, have been given 
the contract for laying 124 miles of tramway at Bradford. 

Birkenhead.—The Town Council last week referred back to the 
Tramways Committee a resolution accepting a scheme of tramways 
as submitted by the boroagh surveyor in connection with the 
terminals at Woodside Ferry. 


Runeora.—It is stated that it is probable that the Urban 
District Council will transfer their provisional order for supplying 
electricity to the promoters of the proposed electric railway from 
Warrington to Weeton Point. 


Blackpool.—It is stated that another tramway is to be con- 
structed from Blackpool to Lytham. Gas trams are now used, 
and it is intended to apply this session for power to substitute the 
overhead electric system, and to double the lines. 


Birkenshaw. —The Tramways Committee of the District Council 
have decided to deposit with the Light Railway Commissioners a 
series of objections to the British Electric Traction Company’s 
tramways scheme so far as Birkenshaw is concerned. 


Bootle.—The Town Council have sanctioned the expenditure of 
£9,595 for the electrical station plant, feeders, mains, and over- 
head construction in connection with the conversion of the Derby- 
road and Rimroee-road tramways for electric traction. 


New St. Helens and District Tramways Co.—We have been 
furnished with a return showing that from March 1 to 7 6,359 
miles were run by 10 cars daily (with the exception of the 3rd, 
when an additional car was employed), 5,750 unite were used, 
giving a total of 57,988 miles and 51,681 unite for the period from 

une 1 to March 7, 

Leeds, — Plans and drawings having now been prepared 
showing an extension of the existing Kirkstall electric tramway 
along the high road through Horsforth, Rawdon, Yeadon, to 
Guiseley and Menston, a distance of about eight miles, the plans 
have been laid before a sub-committee of the Leeds Corporation 
Tramways Committee. 

Cape Town Current Case.— The Supreme Court bas now given 
its decision in the suit of the Eastern Telegraph Company against 
the Cape Town Tramways, in which the plaintiffs sought to 
recover £50,000 damages for alleged injury to their business 
through the escape of currente from the electric trams. The 
Court was unanimous in favour of the defendante, 


Sheffield.—Mr. A. L. C. Fell, electrical engineer, in a report to 
the Tramways Committee, referring to the explosion on Spital-hill 
on Feb. 27, said that the question of ventilating the cable-boxes 
was a very difficult one, and ey Shae many methods had been tried 
withoat success. He was ing some experiments with venti- 
Jators, and would report the results to the committee shortly. 


Mersey Railway.—At a special meeting of the shareholders of 
the Mersey Railway Company, held in London recently, ib was 
resolved to apply for parliamentary powers to work the tunnel 
railway by electricity, in conjunction with the Wirral Railway, 
who are also about to apply for powers to work their system by 
‘electricity. The cosb of the conversion on both railways is estimated 
‘at about a million sterling. 

Middlesex Trams.—Tho Light Railway Commissioners gat on 
Wednesday to hear an application of the Middlesex County 
‘Council and the North Metropolitan Tramways Company for an 
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order for bhe construction of light railways affecting Tottenham, 
Wood Green, Southgate, Finchley, and Hendon. Mr. Cripps, 
for the promoters, said that the scheme would connect Cen 
London with the outlying districts. The enquiry was adjourned. 


Devon South Hams Light Rallway.—The Dart Navigation 
Commissioners have held a meeting to consider the advisability of 
requesting the Board of Trade to withhold consent to the ocon- 
struction of a light railway to Dartmouth, involving the building 
of a bridge across the River Dart, which would be a great impedi- 
ment to the navigation of the river. Ib was unanimonsly decided 
to oppose the applicaticn before the Light Railway Commissioners, 


Leith —A conference has been held between a sub-committee 
of the Town Council and the directors of the Edinburgh and 
District Tramways Company as to the conditions of the proposed 
lease of the Leith lines to the Edinburgh and District Tramways 
Company in the event of them being purchased by the Corporation 
of Leith. We understand that certain agreements were come to, 
including one which required that the lines indicated should be 
equipped electrically within four years. 

Waterloo-with-Seaforth.—In consequence of a letter from the 
Liverpool Overhead Railway Company stating that the company 
considered that so long as they worked the tramways they shoul 
not be called upon to construct the line to Rimrose Bridge for 
five years, the Tramway Committee have decided that the Council 


‘| refrain from requiring the construction of the line by the Over- 


head Railway Uompany for a period of five years, provided the 
tramways were worked to the satisfaction of the Council. | 

Bradford.—The returns of the results of the working of the 
electric tramways for the week ended March 11 show that on the 
Bolton section 2,915 miles were run, and the receipts amounted to 
£114. 9s. 3d., or 9°46d. per car mile, The total receipts since 
April 1, 1899, amount to £5,800. 1 Is. 4d., or 114d. per car mile, 
On the Horton section during the week 5,856 miles were run, and 
the receipts were £276. 88. 3d., or about 11°32d. 1 car mile. The 
total receipte since April 1, 1899, amount tu £12,930, 13e. lld., 
which is equal to 12:72d. per car mile. 

Darlaston.—Ab the last meeting of the District Council the 
General Purposes Committee reported thab the Council had 
obtained the right to purchase the tramway lines between Moxley, 
Darlaston, and Jamee Bridge, and recommended them to postpone 
the exercise of their powers of purchase for seven years, at the 
expiration of which period the Council should have the right to 
purchase and to grant a lease to the company for 18 years ab a 
rental which would enable the Council to repay the money 
borrowed for the purchase. The recommendation was adopted. 

Madras Tramway Co.—The statutory meeting of creditors and 
shareholders of the Madras Electric Tramway Company, Limited, 
was held last Friday at the Board of Trade offices, Lincoln's. inn. 
The windiog-up order was made on the petition of the Electric 
Construction Company, Limited. The Company, it was stated, 
decided ab vhe outeed to adopt the conduit system of traction. It 
was tried on Section 1; and, proving a failure, the overhead 
system has since been substituted over the whole of the tramway. 
Id was decided that the official receiver should continue to acb as 
liquidator. ä A 

Hyde.— At the meeting of the Town Council on Monday it was 
stated that a letter had been received from the parliamentary 

nts of the Corporations of Hyde and Dukinfield stating that 
the chairman of committees of the Houce of Lords had decided 
not to allow a late Bill to be introduced in respect of a joint 
tramway scheme for Hyde and Dakinfield. The town clerk and 
borough surveyor have therefore been instructed to take stepe in 
opposition to the application for Oldham, Ashton, and Hyde 
Electric Tramway Company to the Light Railway Commissioners. 
A joint committee are negotiating with Stockport Electricity 
Committee for the construction of a joint electric tramway from 
Gee Cross, 

Buenos Ayres Electric Tramways Co.—The Buenos Ayres 
Electric Tramways Company, Limited, has been formed to take 
over the concession for a syatem of electric tramways granted 
to Mr. Charles Bright by the municipality of Buenos Ayres in 
August, 1898. The Company has a share capital of £350,000, 
divided into equal proportions of 6 per cent. cumulative preference 
and ordinary shares of £5 each, of which the preference are now 
offered for subscription, together with an issue of £175,000 5 per 
cent. first mortgage debentures, repayable at £105 in 1935, or 
before that date on six monthe’ notice. The purchase price has 
been fixed ab £525,000, £58,330 in debentures, £58,330 in preference 
shares, and the whole of the ordinary shares are payable to the 
vendor upon transfer of the concession, and for the balance the 
contractor undertakes to construct the tramway, to provide the 
Company with a working capital of £22,000, and to equip the lines 
electrically within two years. 


LIGHTING AND GENERAL, 


Leyton.—The total connections at present amoant to 2,200 
8-c.p. lampe. 

Dover Electricity Supply Co.—The directots recommend a 
dividend of 3 per cent. 

Doncaster.—We learn that the Corporation will be prepared to 
supply the electric current on April 2. N 

Wolverhampton. The Corporation have applied for sanction to 
borrow £11,000 for electric lighting purposes. 

St. Annes.—The Urban District Council have decided to apply 
for a loan of £18,161 for electric lighting purposes, 
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Sudbury. —Thə Town Council have decided to apply for a loan 
of £650 for electric lighting works on the Went’s Estate. 


Brierley Hill.—The draft order for electric lighting by the 
Dietrict Council has been approved by the Board of Trade. 


Harrow.—The Urban District Council have expressed themselves 
in favour of the North Metropolitan Electricity Supply Bill. 


Whitby.—An enquiry is to be held to-day into the borrowing 
by the Town Council of £26,000 for electric lighting purposes. 


Maidenhead —The question of the introduction of electric 
lighting into the town is being favourably considered by the Town 
Council. 

Friern Barnet.—The Urban District Council have decided to 
take steps to obtain a provisional order to light the district with 
electricity. 

Removal. We are informed that Mr. A. P. Lundberg is 
removing from Bradbury- street, N., to larger premises at 477-487, 
Liverpool-road, N. 

Leicester.—The profit on the Corporation’s electric light under- 
taking for the half-year just passed is £1,089, or a total profit for 
the year of £1,426. 

Worcester.—From the re of the Electricity Committee of 
the City Council it appears that the installation is now becoming 
to some extent a paying concern, 

National Telephone Co.—Letters of allotment for the issue of 
100,000 ordinary shares of £5 each and the £500,000 4 per cent. 
debenture stock have been posted. 

Fife.—Abt the monthly meeting of the Lunacy Board the pro- 
posed electric lighting of their institation at Springfeld was 
remitted to a committee for report. 

St. Annes-on-the-Sea.—The Prism Globe Company, Limited, 
have obtained the contract for the globes and incandescent fixtures 
for the street-lighting of this town. 

Bury St. Edmunds.—The electrical engineer, Mr. Roe, reports 
that the electricity works should be in a position to generate 
electricity by the end of this month. 

Leyton.—Ab the last meeting of the Urban District Council the 
Engineer reported that the equivalent of about 2,200 8-c.p. lamps 
were connected to the temporary plant. 


Sutton Coldfield.—Application is to be made for £26,000 to 
carry out Mr. Hawtayne’s electric supply scheme. The entire 
scheme, with extensions, is estimated ab £36,000 


Hammersmith.—The Vestry have received an intimation from 
the London County Council that they are prepared to advance 
them a loan of £44,100 for electric lighting purposes. 


Barnsley.—At the meeting of the Town Council on Tuesday 
the Chairman of the Parks Lighting Committee stated that they 
soon hoped to be able to reduce the price for electricity, 


The Hebrides.—The Poet Office authorities have informed the 
Inverness County Council that they cannot see their way to lay 
the additional cable asked for between Lochmaddy and Skye. 


Telegraph Manufacturing Co.—The transfer-books of the 

reference shares will be closed from 17th to 3lab inst., both 

clusive, for payment of the dividend for the half-year ended 
3lsb inst. 

Iifracombe.—The Town Council, nob wishing to part with their 
provisional order for electrically lighting the town to a private 
company, have decided to deal with the matter themselves at a 
later period. 

Londen.—The London County Council have decided to formally 
disapprove of the intention of the City of London Electric Lighting 
Company to lay mains across certain streets in Southwark as far 
as London Bridge. 

Crewe.—Colonel Langton Coke, ef the Local Government Board, 
held an enquiry on Tuesday into an application by the Corpora- 
tion to borrow £10,000 for lighting side streets by electricity. 
There was no opposition. 


Kirkella.—An application of the National Telephone Company 
for permission to erect 38 posts on the highway from Kirkella to 
Ray well has been granted subject to the usual conditions by the 
Sculcoates Rural District Council yesterday. 

Sheffield. —The Electric Light Committee of the Corporation 
has resolved that in order to furnish a supply of electric evergy in 
the Atteroliffe district, an extension of the electric light suppl 
maine is to be carried out from a point in the Wicker to Atterclitfe 
Common. | 

County of Lendon and Brush Provinoial Electric Lighting Co. 
The directors of this Company recommend a dividend on the 
ordinary shares for 1899 at the rate of 4 cent. per annum, after 
adding £10 500 to reserve for depreciation, repairs, and renewals, 
and carrying forward about £12,000. 

Morecambe.—The Electric Light Committee of the Urban 
District Council have decided to adopt water-tube boilers. Ab a 
special meeting of the committee it was decided to communicate 
with the Local Government Board with respect to sanction to a 
loan for electric lighting purposes. 

Acton.—In reply to a letter from the Aberystwyth and Chiswick 
Electric Supply Corporation, asking if the District Council would 
object to their supplying electric current on the eide of Wood- 
stock-road, the Council have decided to favour the application if 

they receive applications from tenants in the road. 

Paisley.— Arrangements have been made to enable telegrams of 
subscribers to the National Telephone Company’s exchange at 


Paisley to be transmitted to and from the Glasgow head post office 


by means of the trunk telephone circuite and the company’s 
exchange system when the local post effice is closed. 


Direct Spanish Telegraph Co.—The directors of this Company 
have declared, in addition to the dividend of 10 per cent. per 
annum on the preference shares, a dividend at the rate of 4 per 
cent. on the ordinary shares for the half-year ended Dec, 31. 


Commercial Cable Co.— The accounts of this Company for the 
year 1899 show that after paying dividends amounting to 8 per 
cent., placing 150,000dol. to reserve for insurance of stations, 
apparatus, and repair steamer, and transferring 350,000dol. to the 
reserve fund, there remains a balance of 228,063dol. to be carried 
forward. 

London Gaszette.—A first and final dividend of 5s. 94d. pee 
pound has been declared re A. Blackburn and J. Walker, trading 
as Blackburn, Walker, and Co., Upper-lane Mills, Cleckheaton, 
Yorkshire. Mr. R. J. Ward, 17, North-street, Brighton, has been 
appointed trustee in the estate of B. Symmons, 2, North-street- 
quadrant, Brighton. 

Derby.—The Town Council have decided to purchase a 100-h. p. 
surface condenser ab the contract price of £705, and to apply to 
the Local Government Board for permission to borrow the money. 
The Town Council have passed the report of the Technical Instruc- 
tion Committee which proposes to spend £800 on apparatus for 
teaching electricity, physics, etc. 

Carlisle. — The Electric Lighting Committee of the Town 
Council have decided to become members of the Municipal 
Electrical Association. The engineer has reported to the 
committee that he has arranged with Prof. Kennedy for the 
machinery supplied to the original specifications being taken over 
as from the beginning of May, 1899. 

Eastbourne.— With the meeting held on Monday afternoon ab 
the Clifton Hotel the Eastbourne Electric Lighting Company 
practically came to an end. A sam of £3,000 is to be distributed 
as compensation to the engineer (Mr. Wilkinson), and the secre- 
tary and accountant (Mr. Towner). The former is to receive two- 
thirde of the amount, and the latter one-third. 

Barnard Castle.—The Urban District Council have come to an 
understanding concerning the draft agreement for the proposed 
electric undertaking, and have passed a resolution to the effect that 
30 years be the terms of purchase under the Act of 1888, with 
15 per cent. on the capital expenditure. The terms for public 
lighting are to be formulated in a separate agreement. 

Perth.—The Police Commissioners have resolved to make 
application to the Secretary for Sootland for permission to 
borrow £60,000 for electric lighting and £50,000 for the gas under- 
taking. An application to the Dean of Guild Court for permission 
to erect an electric light station on a portion of the town property 
has been granted, and the work will proceed immediately. 

Ayr.—A report prepared by the Corporation electrical engineer, 
Mr. A. J. Faller, as to the consamption of the electric light in 
Ayr shows that the unite consumed during the winter have been 
188,000, as against 140,000 during the winter of 1898 99. The 
Oorporation have met that for etreet lighting by incandescent 
lampe the charge should be £2. 10s. per annum for 32-0. p. lampe 
instead of £2. 10s. per annum for 16-c.p. lampe as hitherto. 

Browett, Lindley, and Co.—We are asked to state that as 
some misunderstanding has arisen with reference to the notice 
which has been issued for creditors to send in their claims to the 
liquidator, such notice applies only to the creditors of the old 
company (incorporated in 1890), which is being wound up for the 
perpore of reconstruction only, and which has already paid off ite 

nown debts in full and has returned its shareholders their full 
capital, together with a premium. It does not refer to the new 
company of the same name (incorporated in 1899). 

Trowbridge.— Mr. F. E. G. Bradshaw, surveyor, has reported 
to the Urban District Council on the provision of electric lighting 
in the district. He gave various reasons why the municipality 
should undertake the lighting, and stated that he thought a 
suitable site adjacent to the river could be secured. A station 
laid down to supply 4,000 lamps of 8 c.p. would cost from £10,000 
to £11,000. He suggests that in the event of the Council deciding 
to apply for a provisional order, a deputation should be appointed 
to visib some well-known works and obtain first-hand particulars. 

Shoreditoh.—At the last meeting of the Guardians, Mesars. 
Kincaid, Waller, and Manville’s scheme for the electric lighting 


of the cottage homes, and aleo a scheme submitted by Mr. W. P. 


Adams, Queen Victoria-street, was discussed. Since the possi- 
bility of advantages to be gained by lighting the homes by elec- 
tricity was first thought of by the Board the cosb of an installation 
has very materially increased, in common with all works of a 
similar nature, and at the present time the prices which rule are 
abnormally high. Desirable as the introduction of electricity may 
be from many pointe of view, it was considered that the present 
time was inopportune, and no further steps are to bo taken with 
the scheme. 

Brighton.—The balance-sheeb of the Corporation electricity 
worke for 1899 shows that 3,815,743 unite of electricity were 
generated during the year, of which 2,604,039 were consumed in 
private uee, 602,584 on the public lamps, 160 630 in the works, 
and 448 470 not accounted for, There are 257 public arc lamps 
and 1,027 incandescent. The cost of generating the electricity 
was £17,269. lls. 9d., and of distribution £11,745. 14s. 6d. Sales 
to the public realised £35,321. 3s., while the charge against public 
lampe was £8,546. 16s. 11d. The actual profit on the year was 
£16,700. We understand that it is proposed to rearrange the 
lighting of the Brighton Dome, and the new scheme provides for a 
large centre chandelier, to be fitted with about 150 8-c.p. lamps. 
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Stock Exchange.—TheStock Exchange Committee has appointed 
Wednesday, March 21, as a special settling day for the Brush 
Electrical Engineering Company’s issue of £108 710 44 per cent. 
perpetual second debenture stock and for the Electric Lighting 
and Traction Company of Australia’s issue of 20,000 6 per cent. 
cumulative preference shares of £5 each, £4 paid, Nos. 1 to 20,000. 
The committee has further been asked to allow the followin 
securities to be quoted in the official list—viz.: the Blackpool and 
Fleetwood Tramroad Company’e further issue of 3,000 shares of 
£10 each, fully paid ; the Brush Electrical Engineering Company’s 
iseue of £108,710 44 cent. perpetual second debenture stock; 
and W. T. Henley’s Telegraph Works Company's further issue of 
18,000 44 per cent. preference shares of £5 each. 


Lighthouse Communication.—A meeting of the committee 
appointed to consider the question of the extension of the system 
of electrical communication with lighthouses and light-vessele, and 
the possibility of using such communication for the transmission 
of private messages, was held on Wednesday at the Board of 


Trade. There were present: Sir Courtenay Boyle, K.C.B. 
(chairman); Captain H.S.H. Prince Louis of Battenburg, R.N., 
G. C. B.; Mr. G. E. Y. Gleadowe, C.M.G.; Mr. J. C. Lamb, C.B., 


C. M. G.; Rear-Admiral H. B. Stewart; Captain the Hon F. C. P. 
Vereker, R. N., and Mr. E. G. Moggridge sgt sont Ca Mr. C. 
McArthur, M.P., Colonel Hozier, C.B., and Mr. A. L. Jones 
attended on the invitation of the committee, and stated their 
views on the question of the employment of the system of electrical 
communication with lighthouses. 


Tunbridge Wells.—Ab last wook’s moeting of the Town Council 
the Telephone Committee reported that they found it neceesary that 
there should be inserted in the pro license from the Post- 
master-General both maxima and minima rates of charges, and 
they recommended the Council to suggest rates for insertion in 
the proposed license as follows: Maximum annual rental, £10; 
minimum, £5. 17s. Maximum toll rate with 41. call, £4; 
minimum, £3. 10s. Maximum toll rate with ld. call, £3; 
minimum, £2. 106. Toll rate (maximum) for each call, Id.; 
minimum, 4d. Public telephone rate per call, maximum, 2d. ; 
minimum, jd. The tariff which the committee propose to charge 
is the sbove minimum, but experience may show that it is possible 
to work at lower rates, and the Corporation might then with the 
sanction of the Postmaster-General give the subscribers the benefit 
thereof. The report was adopted. 


Appointments Vacant.—The Electric Light Committee of the 
Sheffield Corporation invite applications for the post of engineer 
of their electric light and power undertaking ab a commencing 
salary of £500 per annum.—The Corporation of Glasgow are pre. 
pared to consider applications for the poet of assistant manager to 
the Corporation telephone exchange.—The Hanley Council require 
the services of an assistant electrical engineer to take charge of 
an eight-hour shift.—The Mexborough Urban Districb Council 
invite applications for the appointment of consulting electrical 
engineer, who will have to advise as to the best system of public 
and private lighting for the district, and prepare the plans, etc., 
for and carry out to completion the necessary works in connection 
with the system selected.—An accumulator paster and lead burner 
is wanted; also draughtemen, jointers, etc. Particulars of above 
vacancies will be found in our advertisement columns. 


Gloucester.—Tho great chimney stack ab the Gloucester elec- 
tricity works has now reached completion, and on Wednesday an 
interesting ceremony took place, several members of the Corpora- 
tion and other favoured individuals being elevated to the summit. 
The chimney, which is 150ft, high from the ground level - about 
75ft. lees than the Cathedral tower— weighs 681 tons, and contains 
102 tons of stone, whilst 227,300 bricks were used in ite building. 
Three handred cubic yards of concrete form the base of the 
foundation, which goes down 164ft. The stack is anusually thick 
in proportion to ite height. At the base it is 15ft. square, and at 
a height of 35ft. assumes a hexagonal sbape, with a taper of 
lin 48. There are two ribbon lightning conductors, which connect 
with four terminals at the summit, the other ends being carried to 
earth at a distance f:om the base. The whole structure is of the 
finest workmanship, and has been erected by Messrs, John Gurney, 
Gloucester, 

Telegram Censorship.—Tbe Postmaster-General has informed 
the Association of Chambers of Commerce that ‘‘the Government 
have decided to relax the censorship on telegrams ab Aden to the 
extent that telegrams to or from Zanzibar, Seychelles, Mauritius, 
Madagascar, British East Africa, German East Africa, Mozam- 
bique, and Lourenço Marques relating to commercial or private 
affairs may be sent in cede language at the sender’s risk, on con- 
dition that copies of the code ueed, with translations of the code 
words, are previously deposited with the authorities at Aden. 
Two independent codes will be accepted in respect of each country, 
and it will be n for the mercantile community of this 
country, if they desire to avail themselves of the concession, to 
agree as to the codes which should be selected for the United 
Kingdom, and to furnish a translation of the codes ia English. 
The Poatmaster-General states that he will be glad if the associa- 
tion will consult the Chambers of Commerce on the subject and 
favour him with an early reply.” 

Londonderry.—Mr. Macrory’s report on the electric lighting 
has been adopted. The total expenditure, including extensions, 
amounts to £42,466. The Thomson-Houston Company wili be 
asked to submit in writing the modifications of their offer suggested 
by them. Notice of the following motion has been given: That 
we approve of the report of Sir William H. Preece on the private 
lighting of the city by electricity, and recommend to Council to 
carry out the scheme as proposed by Mr. John Christie; and aleo 


to lay the additional cables su ted by Sir William in para- 
graph 73 of his report, at an additional cosb of £6,000, the laying 
of which will bring a very large portion of the city within easy 
reach of light and power; and also to oarry out the further exten- 
sions to-day reported on by Mr. Macrory to Shipyard, Nazareth 
House, Bayer's shirt factory, and Waterside; and we further 
recommend that application be made to have a loan sanctioned, 
and that Mr. John Christie be avec on terms in his letter of 
May 22 last to carry out the works.” 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Walthamstow. — The Corporation invite tenders for cables. 
Tenders by 23rd inst. 

Birkenhead. —The Corporation invite tenders for overhead line 
equipment. Tenders by 20th inst. 

Barrow-in-Furness, — The Corporation invite tenders for 
boilers, condensers, etc. Tenders by 19th inst. 

Bucharest.—The Post and Telegraph Department require 
tenders for a quantity of iron wire. Tenders by 24th inst, 

Bucharest.—The Post and Telegraph Department require 
tenders for a quantity of copper wire. Tenders by 23rd inst. ä 

Wasmes (Belgium). — The Municipality are open to receive 
ue for the electric lighting of the district. Tenders by 

ay 31. | 

Leeds.—The Tramways Committee invite tenders for one, two, 
or three steam dynamos. Tenders by March 21. Details in our 
advertisement columns. 

Keighley.— The Corporation invite tenders for wiring the new 
municipal offices now in course of erection. Tenders by March 31. 
Details in our atlvertisement columns. 

Maidstone.—The Corporation invite tenders for the supply and 
erection of steam and water pipes and valves. Tenders by April 3. 
Details in our advertisement columns, 

Swansea.—The Corporation invite tenders for the supply and 
laying of insulated electric mains, conduits, junction boxes, etc. 
Tenders by 19th inst. Details in our advertisement columns. 

Piymouth.—Tenders are invited for 12 months’ eupply of 
alternating-current meters, alternating-current transformers, and 
arc lamp carbons, Tenders by 22nd inst. Details in our adver- 
tisement columns. 

Doncaster. —The Corporation invite tenders for lighting the 
corn exchange by e Specification may be obtained ah 
the office of the Resident Electrical Engineer, 3, Priory-place. 
Tenders by 28th inst. 

Dundee —The Town Council invite tenders for the supply and 
delivery of feeder mains, joint-boxes, and underground conduits 
for tramway purposes. Tenders by 2let inst. Details in our 
advertisement columns, 

Sunderland.—The Corporation invite tenders for the supply of 
I R. covered cables, WI. and C.I. piping, box frames, and 
covers, stoneware casings. Tenders by March 30. Particulars in 
our advertisement columns. 

Southampton. —Tbe Harbour Board invite tenders for supplying 
and fixing a motor-transformer, with accessories, upon the rd’s 
premises, Town Quay, Southampton. Tenders by April 7. 
Details in our advertisement columns. | 

Mexborough — Tenders are to be obtained shortly by the Urban 
District Council for a dust destructor, which is to be utilised for 
the purpose of creating heat and 5 power for the proposed 
electric lighting installation for the town. ; 

St. Annes-on-the- Bea. — The Urban District Council invite offers. 
from firms willing to undertake a contract for free wiring in the 
district. Tenders by March 23. Particulars in our advertisement 
columns. The chairman of the Electricity Committee and the 
engineer have been empowered to accept tenders for batteries. 

Campo de Criptana.—Installation and working for 20 years of 
public and private electric lighting. Applications to be made to 
the Municipality of Campo de Criptana (province of Ciudad Real, 


Spain), or to the L.G.B.—+.¢., the Ministerio de Gobernacion, in 


Madrid, where specifications may be obtained. Open till March 26. 

Manchester.—The Tramways Committee of the Corporation 
invite tenders for the execution of general builder's work at the 
intended electric car shed, Queen’s-road, Cheetham. Particulars 
may be ascertained from Mr. J. M. McElroy, general manager, 
Tramways Department, Town Hall, Manchester. Tenders by 
26th inet. 

Fulham.—The Vestry invite tenders for the supply, as and 
when required, of 100 five-ampere meters, 100 10-ampere meters, 
and 50 20-ampere metere. The meters must be capable of workin 
on an alternating-current circuit having a frequency of 50 rioda 

r second and a preesure of 200 volta. Tenders by 19 
Details in our advertisement columns. 

Dublin. —Tbe Electric Lighting Committee of the Corporation 
invite tenders for the supply and erection of the following: boilers 
and accessoriee—viz , six Lancashire and four water-tube boilers 
and two economisers ; polyphase generators—viz., two 1, 000 kw. 
and two 500-kw. low apeed generators. Tenders by April 26. 
Details in our advertisement columns. 

Cardiff.— The oan bier invite tenders for the wiring and 
fitting up for electric light the new fish market in the Hayes, 


insb. 
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Cardiff. Plane may be seen and specifications and particulars 
obtained. at the office of the Electrical Engineer, Eldon road, 
Cardiff, after the 18th inst., on deposit of EI. 1s., which will be 
rete apon the receipt of a bona fide tender. Tenders by 
p e. : 
Lancaster.—The Committee of Visitors of the County Asylam, 
Rainhill, invite tenders for the supply and erection of three 
Lancashire boilers and superbeaters and one Green's economiser; 
three 175-b.b.p. steam dynamoe, with booster. switchboard, feed 
umpe, piping, tanks, cranes, and other accessories; secondary 
attery (1,200 ampere-hours capacity) and accessories ; feeder 
mains (solid syetem); and wiring of buildings. Tenders by 
March 22. Details in our advertisement columns. 


Rainhill (Lancs.).—The Committee of Visitors of the County 
Asylum, Rainhill, invite tenders for the supply and erection of 
(1) three Lancashire boilers and superbeaters and one Green's 
economizer ; (2) three 175-b.h.p. steam dynamos, with booster, 
switchboard, feed pumps, piping, tanks, cranes, and other 
accessories ; (3) secondary battery (1,200 ampere-hours capacity) 
and accessories ; (4) feeder ‘mains (solid system); (5) wiring of 
buildings. Plans, etc., may be obtained from Mr. Thomas L. 
Miller, M.I C.E., 7, Tower-buildings, Water-street, Liverpool. 
Tenders by 12 noon on March 22. 

Dartford.—The Urban District Council invite tenders for the 
supply and erection of the following plant: Lancashire boilers, 
with fittings, economiser, feed pumpe, etc., pipework. etc., in 
engine and boiler house, surface-condensing plant, two steam 
dynamos (vertical enclosed high-speed engines) and motor 
boostere, storage batteries, main ewitchboard and connections, 
six-ton overhead engine-room travelling crane, underground 
mains, conduite, and road werk for private and public lighting, 
arc lamps (enclosed type) and posts, station lighting. Tenders by 
27th inst. Details in our advertisement columns. 

Stockport.—The Corporatioa invite tenders for an electrical 
installation to the following baildinge: Contracb No. 1—public 
baths St. Peteragate, Stockport. Tenders for No. 1 contract to 
be endorsed and addressed to Mr. Councillor Wood, Gas Office, 
Stockport. Contract No. 2—the free library, market hall, water- 
works offices, and sewage works. Tenders for No. 2 contract to 
be addressed to the Mayor of Stockport, Gas Office, Stockport. 
Tenders by 12 noon on 22nd insb. Specification and details of the 
wotk required may be obtained from Mr. Meunier, Gas Office, 
Stockport, on payment of 10a. 6d., which will be returned on the 
receipt of a bona fide tender. 


RESULTS OF TENDERS: 


Leyton.—The Urban District Council bave accepted the tender 
A 15 Bertram Thomas, of Manchester, for a switchboard, at 

Burton-on-Trent —The tender of Messrs. Gardner Bros., of 
Barton, for electrical installation at the farm, at £554. IIs., has 
been accepted. 

Keighley.—The contract for the dynamos has been let to 
Messre. Parker, Limited, of Wolverhampton, and that for the 
engines to Messrs. W. H. Allen, Son, and Co , of Bedford 

Salford —The tender of Messrs. Edward Wood and Co.. 
Limited, Salford, at £11,870, has been accepted for the iron and 
steel work required in the erection and completion of the Straw- 
berry-road electricity generating station. 

Stoke.—The Guardians have accepted the following tenders: 
Lancashire Dynamo and Motor Company, of Manchester, for the 
installation of the electric light at the workhouse, £1,600; Mr. G. 
Margetts, of Manchester, for the wiring and accumulators, £1,126. 

Bangor.—The following tenders have been accepted: Messrs. 
Hamilton and Sons, to construct the inclined roadway to the 
refase destructor, ab £695; Messrs. Meldrum Bros., Atlantic 
Works, Manchester, to construct the destructor cells and tipping 
floor, at £2 420. 

St. Annes-on-the-Sea. — The following tenders have been 
accepted: Messrs. McCulloch, 100 lamp- posts; Prism Globe 
Company, 100 lamp fittings; Reason Manufacturing Com. 

ny, 100 switches with sockets; Meesrs. Venner and Co., 
electrical fittings at schedule rates ; and Reason and Co., ditto, at 
schedule rates. | 


- Bath.—The Corporation have received the following tenders 
for dhe supply, etc., of cables (high and low tension), arc lampe, 
poste, and accessories, transformers, sub-station switchboards, and 
main works switchboards: Callender’s Cable and Construction 
Company, 90, Cannon-street, London, E.C., cables, £7,357. 8a. ; 
W. Lucy and Co., Limited, Eagle Ironworks, Oxford, arc lamps, 
seh and accessories, British Thomson-Houston lampe, £2,991 ; 

ritish Electric Transformer and Manufacturing Company, Limited, 
Globe Works, Woodfield-road. London, W., transformers, £458. 8s. ; 
Cowan’s, Limited, Salford, Manchester, sub-station switchboarde, 
£236; British Westinghouse Electric and Manufacturing Company, 
Limited, Westinghouse-buildings, Norfolk-street, Strand, London, 
W.C., main works switchboard, £1,918. 18s. 


COMPANIES’ MEETINGS AND REPORTS. 


SOUTH LONDON ELECTRIC SUPPLY. 


“ The annual general meeting of the above Company was held at 
Winchester House yesterday, Mr. George Ellis taking the chair. 
After the Secretary had read tho notice calling the meeting, the 
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Chairman with a few remarks proposed the adoption of the report 
for the year ending Dec. 31, 1899, which was seconded and carried 
with practically no discussion. 

Mr. Algernon Turner, C.B., then proposed the re-election of 
Mr. Bennett Fitch as director. He said he knew that another 
gentleman: was to be proposed in Mr. Fitch’s place and wished to 
express his opinion of the valuable services which Mr. Fitch had 
rendered to the Company. Mr. Fitch waea practical engineer, 
and his experience as a director of the St. James’s and Pall Mall 
Company bad been moet valuable to the Board when discussing 
the many points which had arisen during the construction of their 
works. r, 

A Shareholder seconded the proposal to re-relect Mr. Bennett 
Fitch. 

Mr. J. B. Atherton proposed that Mr. F. G. Leslie be elected a 
director of tbe Company. His proposal was not due to any 
personal feeling against Mr. Fitcb. He and other large share- 
holders felt that tbe affairs of the Company had not prospered in 
the way they should have done, and they wished to geo new men 
on the Board. 

Mr. Pearson seconded the proposal, and alao disclaimed any 
personal feeling against the retiring directors. He thoughb that 
the present Board had been slow in developing the business of the 
Company, and that more business experience was wanted. He 
also hinted that the chairman, living 90 miles away from the 
works, could not give the attention to the business which was 


Mr. Bennett Fitch said he believed the works of the Company 
had been erected as quickly as was possible, and that everything 
that could be done had been done. He would point oub that the 
gentleman proposed by Mr. Atherton lived in Liverpool, and 
hence was open to more objection on the grounds of residence 
than the chairman. He read a letter he had received, which 
explained tbat at first it was proposed to oppose the re-election 
of Captain E. Ironeide Bax also, but that the opposition now 
proposed to elect an additional director instead. 

On the amendment being put, 15 voted for it and 20 against it, 
and Mr. Atherton demanded a poll. 

Id was then proposed and seconded that Captain E. Ironside 
Bax be re-elected as a director. 

This was carried unanimously. 

Mr. Athorton then proposed that Mr. Jacob Atherton be elected 
an additional director of the Company. He referred to the good 
bueiness capabilities of his brother. and said that the sharebolders 
who be represented were not satisfied with the progress which had 
been made by the Company. 

Mr. Pearson seconded, but the proposal was negatived by 
18 to 17. On a show of hands a poll was demanded. The auditors 
were then re-elected. 

On a poll being taken, shareholders holding 22,874 voted for 
Mr. F. G. Leslie and shareholders having 11,034 shares for Mr. 
Fitch. Mr. F. G. Leslie was accordingly declared elected. 

Mr. Jacob Atherton was elected an additional director by 
23,924 shares as against three. 


METROPOLITAN ELECTRIC SUPPLY. 


The thirteenth ordinary general meeting of the shareholders of 
thie Company was held ab Winchester House on Tuesday last, Mr. 
W. H. Crippe presidiog. 

The Chairman, in moving the adoption of the report, said that 
the capital expended by the Company up to the end of 1898 was 
£993,000, and the amount expended up to the end of the year just 
passed was £1,244,000, showing an expenditure during the year of 
just over a quarter of a million. The capital had been expended 
chiefly under two items—first, the expenditure at Willesden on 
the new station ; and, secondly, in putting down their new low- 
preesure mains. The former bad necessitated au expenditure of 


4141, 000, and the latter of £110,000. Looking to the account on 


the credit side, they would see that the total amount received 
during the year was £231,000. Of this, £106,000 represented the 
balance of the shares issued to the founders in exchange for their 
shares of the previous summer, and the remaining £125,000 was 
attributable to the issue of half the new debentures. They would 
require a further capital, and it was proposed to issue, to meet their 
immediate wants, the remaining balf of the debentures—£125,000. 
As regarded revenue, the units sold in 1898 were 6 800,000, and in 
the past year 8,300,000, an increase of one and a half million in 
the units sold. The revenue, which in 1898 was £146,000, had 
risen during the year to £173,000, or an increase of £27,000. They 
spent £111,000 in 1898, as against £125,000 in the pasbd year, 
being an increase of £14,000. Of tbat latter amount no less than 
410.000 was an increase in the cost of coal. They had to use more 
coal for tbe production of a great amount of electricity, and the 
price was higher. The chief reason of their large expenditure of 
coal was the difficulty under which they were working during the 
year, when they bad the greatest trouble in keeping up the 
supply. A depreciation was put at £13,000. Deducting the increase 
in expenses from the increase in gross revenue there remained, 
after deducting the amount for depreciation, a balance of 
£53,392 to be carried to revenue account. This exceeded the 
amount last year by £12,000, The £52,000, with a balance brought 
forward from last account, and other receipts, made a total of 
£57,728. After deducting debenture and share interest and other 
charges, a balance of £25,560 remained available for dividend. It 
was proposed that they should declare a dividend of 5 per cent. 
per annum for the second half of the year, which would give them 
£4,400 to carry over, being £3,000 more than they carried over the 
previous year. Ib was with satisfaction that he was able to atate 
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that the Willesden works had proved themselves satisfactory. 
The b eapecity of these works was 4,500 kw., or about 
7,500 5 They already made arrangements to increase the 
output, and by the end of the year would be able to rely upon 
a capacity of 6,000 kw. With regard to the Central Electric 
3 who had obtained powers for erecting a generating 
station the Marylebone area, they obtained a clause limiting 
their powers of supply bo the districts of the Westminster and the 
St. James’s and Pall Mall Companies. Considering the difficalties 


under which they had been working last year, and that they had 


spent £200,000 at Willesden, which until Deo. 15 last year 
did not earn a penny, it was not unsatisfactory that they had been 


able to maintain their dividend. 
The report was then adopted. 


t 


GATESHEAD AND DISTRICT TRAMWAY. 
rt and balance-sheet 


* 


The 


£219. 9s. 2d. 


ab the rate of 4s. 
carrying forward to next account, £501. Oe. 3d. 


Mr. C. R. Greene (chairman), who bree oa moring 0 
irectors, like other 


adoption of the annual report of the 
public companies, the Company had suffered from increased 
expenses which were quite unavoidable. 
was, he thought, quite satisfactory. 

Mr. Emile Garcke, in seconding, 
arrangements with a view to the 


carrying out that im 


of the permanent way, and for the 
electrical equipment. ' The work, 


awaiting confirmation by the Board of Trade. 
The report was adopted. 5 N 
On the motion of the 


tax, was declared. 


Mr. W. H. Parkinson was re-elected a director, and Mr. Thos. 


Wallace was re-elected auditor. 


— 


ALLIANCE ELECTRICAL. 

The ordinary 
Winchester House this week, Mr. George Verity presiding. 

The Chairman said that since. the report of the directors and 

the accounts were 


zi 
as profite available for dividends. According to the agree- 
ment for the purchase and sale it was stipulated by Verity’s, 


Limited, the vendors, that the sale should take effect as a going 


concern. and that consequently all profite from Feb. 1, 1899, 
should be available for dividend on shares in this Company, 
and the accounts of the Company had been 
basis, As he pointed out, however, 
this could be done. The real sufferers were the holders of 
the ordinary sharee—the vendors — because the only effect on 
the whole of the preference shares was to keep andistributed 
and in the hands of the Company available for its business a con- 
siderably larger sum than the Company would have retained had 
this scheme of the report and the balance-sheet been carried out. 
In other words, instead of the ordinary holders getting a dividend 
at the rate of 10 per cent. from Feb. 1, 1899, they could only get a 
dividend at that rate from the end of July, 1899, while for the 
to be content with 


sheet were as follows: Instead of the item of the interim dividend 
at the rate of 10 per cent. on the ordinary shares, amounting to 
£2,500, the item would ar as interest at 5 per cent. per annam 
for six months—viz., £1, on £50,000 ordinary share capital. 
This would make the amount already deducted as being divided 
from the net profit, £2,653, and uently the larger sum of 
£6,904 remained to be dealt with of the item £5,744. The 
directors proposed to apply the amount nob divisible—namely, 


repo ted to the eighteenth 
annual meeting on Wedneeday of the Gateshead and District 
5 Company states that the receipts from passengers, etc., 
show a decrease of £315, 2s. IId. over those of the preceding year, 
and ab the same time there is an increase in the expenditure of 
The directors anticipate that it will shortly be 
possible to make a start with the work of reconstruction and ib 
will be pushed on with all poseible speed. The neb profit for the 
year amounts to £3,093. 7s. 7d., and, adding the balance from last 
acconnt, £2,004. 3a., the total divisible profits amount to £5,097. 
108. 7d. Out of this sum there was paid a dividend of 58. per share 
in October last, £1,993 and the interest on mortgages, £810, leav- 
ing a net balance available of £2,294 10a. 7d. The directors pro- 
pose to apply this amount as follows: in payment of a dividend 
6d. per share, free of income tax, £1,793. 10a. 4d.; 


The net resalt, however, 


said all the preliminary 
option of electrical traction 
bad been practically completed. The directors had succeeded 
in making satisfactory arrangéments for providing the finances for 
pportant work, which would involve the expen- 
diture of something like £200,000 of additional capital ; and that 
they were on the point of placing contracte for the reconstruction 
vision of new cars and the 
y believed and hoped, would 
be started almost immediately. The light railway order which 
the Company applied for last year for further. extensions was 
approved by the Light Railway Commissioners, but was still 


the Chairman, seconded by Mr. W. K. 
Parkinson, a dividend at the rate of 4s. 6d. per share, less income 


general meeting of this Company was held at 


, the attention of the directors had 


prepared 
been called to the poesibility of legal difficulties arising if the 
te of the business from Feb. 1, 1890, to Feb. 1 last were 


made up on that 
it was doubtful if 


£2,069—in entirely writing off the preliminary expenses of the 
Company—namely, £2,017—and the balance of £41 off the patterns 
account. After providing £100 for the profit-sharing scheme and 
for the dividend at the rate of 10 per cent. recommended on the 
ordinary shares, together with the interest on the preference shares, 
it left a sum of £637 to be carried forward. 

The report was seconded by Mr. J. Elwin-Coles and adopted, 


HOVE ELECTRIC LIGHTING. 


The eighth annual general meeting was held last week at the 
Cannon · street Hotel, E.C., Colonel A. J. Filgate presiding. 
The Chairman, in moving the adoption of the report, said that 
the capital expenditare during 1899 amounted to £16,210, increas- 
ing the total outlay up to the end of the year to £93,660. Another 
250 h.p. steam dynamo had been ordered for delivery in the 
autumn, and the plant should then be sufficient to meet the 
demand likely to ariee next winter. If, however, the demand 
continued to increase, the erection of another station must be 
contemplated. The reduction in price had helped to swell the 
consumption, and had increased the Company's profits. About 
34 years ago the Company commenced to supply customers with 
current ab 220 volts instead of 110, and they had now more 
customers at the higher voltage than at the lower. To induce 
castomers to change over to 220 volte, they had agreed to eupply 
all on that voltage from Jan. 1 at 7d. per unit for the first boar 
instead of 8d. They had found a site in every way suitable for a 
new station, but before they could erect buildings on it a way- 
leave for their maine had to be obtained from the Hove Corpora- 
tion, and permission had not yeb been granted. To meet the 
5 last year 2 000 new £5 shares were issued at £7. 10a., the: 
premium, amounting to £5.000. sitet added to the reserve fund. 
More capital would have to be issued this year, but the directors 
were not prepared: yet to eay in what form. The gross revenue 
last year was £12,070, or £2,590 in excess, of that of the previous 
year, while the working expenses had been only £583 more, The 
net revenue was £7,097, showing an increase of £2,007. - The 
directors recommended a dividend for the half-year ab the rate of 
9 per cent. annum, making with the interim distribution 
74 per cent. for the year, leaving £614 to be carried forward, He 
atterward referred to the accident to their machinery on the night 
of Feb. 26, and stated that the supply of electricity throughout the 
town was fully restored in five minutes. 
ee H. Wood, C.B., seconded the motion, which was 

opted, 


OXFORD ELECTRIC. 


The ninth ordinary general meeting of the shareholders of the 
2 8 Company, Limited, was held recently, Sir Henry 

ce presiding. 

The Chairman stated that after writing off £184. 19a, IId. on 
account of hire-purchase installations, eto., they had available 
£3,573, which it was proposed to appropriate as follows: £2,600 
in payment of a dividend on the ordinary shares of 5 per cent. per 
annum, and £1,000 to be added to the reserve and renewal of plant 
account, which will then amount to £1,750, leaving £73 to be. 
carried forward. More than 3,000 equivalent 8-c.p. lamps had 
been added to the system during the year. The principal installa- 
tions that had been made during the year were considerable addi- 
tions ab New College and Exeter College, the East Gate Hotel, 
the Bell Inn, and at Messrs. Phillipe and Sons. Two churches 
had also béen connected. The cost of coal per Board of Trade 
unit generated, in spite of the increased price, compared favour- 
any with that of the previous year, belng ‘63d. as compared 
with ‘65d. in 1898. The efficiency of the system had also improved, 
being 74 per cent., or 2 per cent. higher than the year before. 
The sales by meter had increased 13 per cent. The additional 
consumers had been 83, and the total number now on the list was 
about 500. The revenue of the last quarter of the year was, in 
round figures, £4,750. They pro to make a substantial redac- - 
tion in the price for current. The maximam rate at present was 
7d., and it was proposed to reduce that maximum to 6d., which 
meant a reduction of about 14 per oent., but they also 
to discontinue the 24 per cent. discount. He hoped t ey would 
be satisfied with their account of their stewardship. They were 
trying to make electricity as cheap as possible, and the light for 
the poor as well as the rich. 

The report was seconded by Alderman Buokell and adopted. 


IMPERIAL TRAMWAYS. 


The directors, in their report for the year ended Dec. 31 last 
state that the operation the Middlesbrough, Stockton, an 
Thornaby electric tramways has been conducted with the greatest 
regularity and smoothness, and is highly appreciated by the popu- 
lations of the three municipalities, the number of 
carried in the 12 months 8,307,322. The gross receipts have 
amounted to £45,372. 13e. d., and the expenditure (including 
provision for depreciation and renewals) to £30,761. 28. 3d., leaving 
a ned profit of £14,611. lis. 5d., represen as nearly as possible 
6} per cent. upon the capital employed. The light railway exten- 
sions proposed to Middlesbrough were favourably en ned by 
the Commissioners, but arrangements have to be made with the 
owners of three toll - gates and with reference to the railway 
crossings on the route, and eo far it has been found im ble to 


arrive ab any agreement; meanwhile the progress of the order 
remains in abeyance, sis . 
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NEWMARKET ELECTRIC LIGHT. 


The annual meeting of this Company was held on Monday last, 
Mr. G. H. Verrall presiding. 

In moving the adoption of the directors’ report and accounts, 
the Chairman said that the authorised capital was £30 000, and 
ib had been decided to issue £15 000 in £10 shares and £15,000 in 
5 per cent. debentures. In the nine months ended December last, 
they had made 4 profit of £99. 16s. 5d., or £47. 8s. 9d., less 
interesd on debentures issued. They were now supplying over 
2,000 8.0. p. lights, and had applications for nearly another 000. 
They were compelled to increase their plant to such an extent 
that they could double their output. 

Mr. F. E. Gripper, a director, said there was every prospect of 
a substantial dividend being paid noxb year. 

The report was adopted. 


UNITED ALKALI. 


The report of the directors of this Company for 1899, to be 
submitted at the meeting to be held at Liverpool to-day, states 
that there ie a net profit of £198,766, which is increased to 
£228,048 with £29,277 brought forward. An interim dividend on 
the preference shares at 7s. per share for the first half of the year 
has been paid, and the directors now recommend a dividend ab the 
same rate, leaving £36,868 to carry forward. 


CITY OF LONDON ELECTRIC LIGHTING. 


Directora : Sir David L. Salomona, Bart. (chairman) ; George 
Herring; Edward Lucas; Colonel B. H. Martindale, C. B.; 
Frederick W. Reynolds; Philip D. Tuckett. 

Abstract of the report of the directors and accounte, presented 
to the shareholders at the ordinary general meeting held yesterday 
ad Winchester House, Old Broad-street, E. C.: 

The expenditure on capital account during the year ended 
Dec. 31, 1899, amounted to £138 766. 188; 4d. The total revenue 
for the year was £187,253. 163. 7d., from which must be deducted 
the following items: expenses of generation and distribution, 
£69,478. 15s. lld. ; rent, rates, taxes, general and special charges, 
£30,451. 28. 6d. ; transfer to depreciation fund No. 1. £21,000; 
transfer to reserve fund, £2,349. 10s. 7d. ; leaving £63,974. 7a. 7d.. 
to which muet be added the balance brought forward from 1898, 
£3,381. 13s. 6d., making a total available revenue of £67,356. le. Id. 
Of this sum the following amounts bave been distributed : interest 
on debenture stock for year ended Dec. 31, 1899, £19,333 6s. 8d. ; 
interim dividend on £400,000 6 per cent. preference shares, paid 
in July last on account of the distribution for the year, £11,600, 
leaving for further distribution £36,422. 146. 5d. The directors 
now recommend that the following dividends for the year ended 
Dec. 31. 1899, he declared, subject to the deduction of income 
tax, to members registered in the books of the Co y on 
March 1, 1900: preference shares 124. per share, being a distribu- 
tion for the year ab the full rate of 6 cent. Of this sum 6s. per 
share was paid on account in July last, and it is pro that the 
balance of 6s. per share be paid on March 16, 1900. Ordinary 
8s. per share, being a distribution at the rate of 4 per cent. for 
the year. It is proposed that thie dividend be paid on March 16, 
1900. This will abeorb £34,800, and leave a ance of £1,622. 
14s. 5d. to be carried forward. It is proposed that the warrants 
for the respective dividends shall be posted on March 16, 1900. 
The generation and distribution expenses for the year, including 
repairs and renewals, were 49:31 per cent. of the gross earnings, 
as compared with 36:1 per cent. for 1898. 31'3 per cent. for 1897, 
34 per cent. for 1896, 36°87 for 1895, 46 for 1894, and 54 2 for 
1893 The increase in the percentage daring the past year is due 
to a largely increaxd output having been supplied ab a greatly 
reduced rate of charge to the consumer. The number of customers 
and the equivalent of 8-c.p. lampe connected at Dec. 31, 1899, 
were 8.378 and 429,628 respectively. On Feb. 21, 1900, there were 
465 712 8-c.p. lamps (equivalent) applied for, out of which 
444,361 were connected. The units sold for private lighting for 


the year 1899 were 7,446 703, as compared with 5,837 317 for 1898. 


The statutory provision for the depreciation and reserve funds, in 
accordance with the City of London Electric Lighting Acb, 1893, 
has been made, of which £23,349. 10a, 7d. have been set aside out 
of revenue, The directors are promoting a Bill in Parliament for 
the compulsory acquisition of certain properties, which interfere 
with the full development of the site of the Bankside station, and 
for relieving the Company of the statutory obligations as to the 
provision of depreciation and reserve funds, imposing in lieu 
thereof no larger sr re than are imposed on other companies 
who have to keep their accounts in the form required by the 
‘of Trade, and for various other n matters. The 
directors have resolved to issue 20.000 ordinary shares of £10 each, 
being the balance of the additional £400,000 ordinary share 
capital created by a resolution passed at the general meeting of 
the Company held on Feb. 24, 1897, This issue of 20,000 ord 
shares will rank for dividend as from Jan. 1, 1900, pars passu wit 
the 5 ordinary shares, and will be allotted ad par pro rata 
to the holders of preference and ordi shares who were 
registered in the books of the Company on March 2, 1900, or to 
their nominees. The approval of the Board of Trade has been 
received to the Company e system of continuous current, and to 
the alteration of standard ure, The additional 1 and 
plant are rapidly approaching completion, and the alteration. of 
consumers’ fittings ta adapt them tu the higher pressure is being 
actively with. The directors regret that this Company’s 
opposition to the applications by other companies for powers to 


shares 


supply electric energy in the Company's area has been unsucoeestul 
The expenditure. in connection therewith, amounting to £3 645. 
198. 9d., the balance of suspense account, £4 200 14s. 3d., and 
replacements, eto., £3,647. 14e. 31., have been written off out of 
the balance of premiums. In accordance with the artioles of 
association, two of their number, Sir David Lionel Salomons, 
Bart., and Mr. Philip Debell Tuckett, now retire, aad. being 
eligible, offer themselves for re-election. Mesers. W. H. Pannell 
and Co. retire, and, being eligible, offer themselves for re-election. 


REVENUE AOCOOUNT. 


Public Private 
Dr. lighting. lighting. 
Generation of electricity— £ ad. £ 8. d. 
Coal and other fuel re 3,857 13 3 40,169 15 10 
Oil, waste, and stores 456 9 6 2,151 2 3 
Water r = 176 18 2 1.746 3 0 
Salaries of engineers... ͥ Š 630 0 0 2362 0 0 
Wages and gratuities ....... . *. 1,584 2 7 8 323 8 10 
Sundry expendit ure 431 12 3 700 15 3 
Total generation expences ...,.. 47 136 15 9 £55,453 3 2 
Distribution of electricity— 
Proportion of salaries of engineer 
and assistant . 499 0 0 940 1 8 
Attending mains and street boxes. 253 4 1 1,103 9 4 
Wages and gratuities to linesmen, 
fitters, and trimmers of lamps. 1351 2 9 292 4 3 
Wages and gratuities to trans 
former men and sundry stores — 1,381 15 6 
Carbons and other material 682 11 9 119 15 8 
Sundry expenditure ........... TTEA 132 15 0 132 13 0 
Total generation and distribu -:? ——-— 
tion expenses £10,055 9 4 £59423 6 7 
Rents, rates, and taxes — 
Rents pay able .. 699 18 7 4899 9 11 
Rates, taxes, and lightiog ............ 1208 12 2 8460 5 4 
Management expenses — 
Directors’ remuneration and ealaries 982 19 7 688017 6 
Printing and stationery .............. ‘ 113 6 5 793 5. 4 
General establiehment charges 130 10 2 913 11 2 
Meter reading... . — 216 1 5 
Auditore’ fes. 17 8 1 121 16 11 
Trustees fees . 13 2 6 91 17 6 
Legal charges . ͥ . 124 14 2 872 19 1 
pecial chargee— 
Collection charges and various fines 173 1 3 73911 5 
Bed debt — 673 0 2 
Offcial testing of meter = 810 0 
Insurances .........0008- . 155 3 5 1,551 14 6 
Claims for accidents, eto. — 24 17 0 
Professional charges. e — 230 8 0 
Repairs to properties sublet ..... ... — 354 0 11 
Total ex pendi ture £13,674 5 8 £86335 12 9 
Total of both public and private lighting £99 929 18 5 
Balance earried to net revenue account AE, 85612 1 8 
£185 52 0 1 
ae dee 
ighting. ighting. 
0 £ 8. d 25 a, di 
Sale of current ............ E aes — 160 411 15 9 
Revenue under contracts .. . . 13,088 9 0 oe 
Meter rentals qé' — 6 169 6 10 
Rents receiv able . 386 128 4639 12 1 
Transfer fees. e 12 9 6 149 13 6 
Rental of fittings, testing fees, and 
sundry receipt — 681 0 9 
. £13,487 11 2172 054 8 11 
Total ineome . . . . . 4185 542 0 1 
GENERAL BALANCE SHEET 
Dr. Liabilities, etc. £ s. d. 
Capital accounb—amount receive. 1, 400.000 0 0 
Due from sundry tradesmen and others 37 326 6 3 
Sundry creditors on open accounts ........ ......... 3285 0 6 
Loans from banker eee . 90,000 0 0 
Sundry deposits from consumer 384 9 4 
Depreciation reserve funde . 125,283 7 6 
Balance of premiums on issues as per last balance - 
sheet, £77,507. Ga. 3d., less transfers, £15 636. 
SS ! ðiê ĩ ᷣͤ ͤ ̃ E 8 61,870 18 0 
Balance at credit of net revenue account, £48,022. 
14s. 5d., less dividend paid, £11 600.............. 36,422 14 5 
£1 754,572 16 0 
Cr. Capital Expenditure and Assets. £ s. d. 
Capital expendi ture . 1, 513.456 0 10 
Stores at stations and elsewhere. . 35 591 8 3 
Payments on account of contracts not completed... 16,040 0 0 
Sundry debtors for current supplied 61 955 19 8 
Other debtors and payments in advance 3372 2 2 
Cash ab bankers and in hand... . 2 574 13 11 
Sandry deposit . . . 2.001 0 8 
Investments at cost and dividends accrued thereon 119,581 10 6 
£1,754,572 16 0 
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BRUSH ELECTRICAL ENGINEERING. 


Directors: J. B. Braithwaite, jun., M. I. E. E. (chairman); Arthur 
Ayres, M. I. C. E.; John S. Raworth, M. I. C. E.; Aymor H. Sander - 
son; Colonel Frederick George Steuart; Edward Woods (past - 

resident Institution of Civil Engineers). Consulting n 
. M. I. C. E. General manager: R. Percy Sellon, 

Eleventh report, to be presented to the shareholders at the 
general meeting of the Company to be held at Cannon-street Hotel, 
E.C., on 19th insb, ab 12 noon: 

The profit and loss account shows an available gross profit of 
£37,233 13s. 3d. After deducting maintenance, general charges, 
interest on debenture stock, and cost of issuing £75,000 perpetual 
second debenture stock, there remains a balance of net profit of 
£19,410. 1s. 7d. The directors recommend that this sum be 
applied as follows: dividend at the rate of 6 par cent. per annum 
on preference shares for the half-year, £5,400; dividend at the 
rate of 6 per cent. per annum on ordinary shares for the half-year, 
£5,400 ; bonue payable to employés under profit-sharing scheme, 
£1,080 ; depreciation reserve fund, 2 500; balance carried 
forward, £5,030. Is. 7d. Capital expenditure to the extent of 
£23,571. 3s. 11d. has been incurred during the half-year on exten- 
sion of buildi and plant at Loughborough. The Company’s 
works are well filled with orders for steam-engines, electric 
lighting and traction machinery, and tramway rollling-stock. 
An issue of £125,000 44 per cent. perpetual second deben- 
ture stock has been made during the half-year. Of bhis 
eum £75,000 was offered to and subscri for by the 

ublic, the balance of £50,000 being reserved to enable 

olders of the existing redeemable second debenture stock to 
exchange their holdings for the new stock ab Holders of 
redoemable second debenture stock to the amount of £33,710 have 
exercised this option. and notice has been given to the holders of 
the remaining £16 290 that they will be paid off ab £105 per cenb. 
on July 1 next. The directors regret to announce the death of 


their colleague, Mr. B. H. van Tromp, during the half-year under | 


review. Mr. J. 8. Raworth and Colonel F. G. Steuart are the 
directors who retire by rotation, and, being ehaile, offer them- 
selves for re-election. The auditors, Messrs. per Bros. and 
Co., also retire and offer themselves for re-election. 


Dr. BALAxcR-SRH Er, Deo. 31, 1899. 

Authorised capital £ s. d. 
150, 000 6 per cent. preference shares of £2 each. 300,000 0 0 
180,000 ordinary shares of £2 each... . . 360,000 0 0 

£660,000 0 0 

Capital issued 
90,000 6 per cent. preference shares of £2 each... 180,000 0 0 
90,000 ordinary shares of £2 each... .... .. 180,000 0 0 

360,000 0 0 

4} per cent. perpetual first debenture stock, secured 
by debentures . . . — 125,000 0 0 

44 per cent. perpetual second debenture stock, 
part of £125,000 secured by debentures............ 75,000 0 0 

44 per cent, redeemable second debenture stock, 
part of £105,000 secured by debentures, £76,770; i 
amount redeemed, 26, 770 Dieten 50,000 0 0 

Loans and overdraft from bankers against secu- 
rities per contre ſ[Uͤ ꝓ .. e 34,166 8 8 

Sundry creditors—head office, £48,913. ls. 3d. ; 

Australian branch ab Oct. 31, 1899, £431. 6s. 4d. ; 

bills payable—bead office, £5,193. 158, 8d.; 

Australian branch at Oct. 31, 1899, £86. 16s. 4d. 54,624 19 7 
Depreciation reserve fund L[ .. . . 15.000 0 0 
Workmen’s Compensation Act insurance fund. 1.000 0 0 
Balanoe of profid and loss accound . ... 19,410 1 7 

£734,201 9 10 


Cr. Freehold and leasehold factories at Lough- £ 
Lambeth, including plant and 


mach „ as per last aq nd — 173 720 12 7 
Additions during dhe half- Vea 2 2. 23,571 3 11 
197.291 16 6 

Patents and good will, as per last account............ 181,397 8 9 


Goods in hand, in procees of manufacture, etc., ab 


Loughborough and other places, £129,640. 

Se. 9d. ; Australian branch at Oct. 31, 1899, 

, . vere atasaini 137,761 6 6 
Sundry accounts, less reserve for doubtful debte— 

h , E T E err ere 122,752 1 1 
Australian branch ab Ocb. 31, 1899 9999 4,678 2 2 
Ditto balance of items in transit and invoices 

rendered. less cash received from Oct. 31 to 

Dec. 31, 1899 ices vacwiacicussaesetceivesvsecavedseouds 888 1.407 4 10 
Bills receivable— head offie e . . 55 1,093 3 8 
Cash at bankers and in hand; head office, £1,082. 

38. 8d. ; Australian branch at Oot. 31, 1899, 

/// 1,866 10 1 
Shares and debentures at or below cosb price 70,953 16 3 
Depreciation reserve fund, invested in consols: 

Queensland 4 per cent., West Australian 3 per 

cent., British Columbia 3 per cent., Chinese 6 per 
- cent., American Railread Gold Bonds, etc. .... 15,000 0 0 

£784,201 9 10 


Dr. PRorrr AND Loss Account, £ s. d. 
Directors’ fees(exclusiveof consulting engineer a foe) 750 0 0 
Auditors fees . . . . e 145 0 0 
Salaries ...... PEE e 3 ꝗ . 3,309 7 6 
Law charges e f 77 1 0 
Insurance e % cues tieee Winkeees 333 15 9 
Actual expenditure incurred under Workmen’s 

Compensation Abt sesse. FFF 73 14 1 
Poatage, stationery, and printing.. . . . 468 3 10 
Rent, rates, and taxes J A, 694 7 3 
Advertising and London office expenses ...... 821 9 7 
Debenture stock, trustees’ fees and expenses i 149 1 4 

6,822 0 4 
Maintenance of buildings and plant. . 2,703 3 3 
Maintenance of patente . ã . 8 160 9 9 
Interest on perpetual first debenture stock ......... 2,812 10 0 
Interest on perpetual second debenture stock ...... 450 8 4 
Intereat on redeemable second debenture stock ... 1,125 0 0 
Cost of issuing £75,000 perpetual second deben- 

ture stock Pÿĩ A E 3,750 0 0 
Balance, profit carried to balance-sheet ....... e 19,410 1 7 

£37,233 13 3 

Er. £ sd. 
Balance brought forward from last account ......... 6,100 7 3 
Gross profit on trading after making reserve for 

doubtful debt . PAE E 28,347 17 6 
Transfer fees . e 35 8 6 
Premiums received on issue of £75,000 perpetual 

second debenture stock FF „ 3750 0 0 

£37,233 13 3 


LONDON UNITED TRAMWAYS. 


Directors: George White, Esq., Bristol (chairman) ; Edward 
Everard, Esq., Bristol; Hugh C. Godfray, Eeg., London; J. 
Clifton Robinson, Esq.. C.E., London (managing director). Secre- 

: Samuel White, Eeq. 

port of the directors to be submitted to the general meeting 
of shareholders to be held at the offices of the Company, Clare- 
street House, Bristol, on March 17, 1900, at 11 a. m.: 

The groes receipts for the period amounted to £54,368. 14s. 8d., 
eompared with £47,544. 13s. 3d. for the previous year, an increase 
of £6,824. le, 5d. The net profit amounts to £13,271. Os. 3d., 
which also represents a substantial increase of £2,641. 6s. 4d. over 
that of 1898. Ib will be observed that additional capital has been 
expended during the year to the amount of £166,255, the whole 
of this sum being laid oub upon the new works at present 
unproductive, but the directors have only transferred from the 
contingencies fund in respect of interest during construction 
the sum of £5,400, which is equivalent to the dividend upon 


£90,000 preference capital. These amounte, with the balance 


brought forward from the lasb account, give a total net revenue 
of £18,916. 98. 2d. to be dealt with. From this sum the directors 
have replaced £3,000 at the reserve fund for contingencies ; 
debenture interest for the year and the interim dividends paid 
for the half-year to June absorb £8,325, and iv is now proposed 
to declare final dividends of 6 per cent. per annum on the 
preference shares and of 10 per cent. per annum on the fully- 

id ordinary shares, which together will appropriate £6,700, 
eaving a balance of £891. 94, 2d. to be carried forward to the credit 
of the new accoun’. To meet the capital outlay the remainder of 
the authorised preference share capital has been issued during 
the year, and the premiums received have been carried to the con- 
tingencies fund. The total reserve funds now amount to £36, 190. 
very satisfactory rees has been made with the important 
works incident to the conversion of the system for electric traction 
and the extension of the tramways. The erection of the central 

wer station has been undertaken by the Company without the 

tervention of a contractor, and contracts are in a forward state 
of execution for the steam and electrical equipment of the station 
and for 150 electric cars, the first instalment of the new rolling- 
stock. The directors anticipate that the firet portion, covering 
about 10 miles of tramways, will be operated by electric traction 
during the ensuing summer. The Company's application for 
light railway extensions intended to bring the districte of 
Twickenham, Teddington, Hampton and Hampton Wick iato 
connection with the authorised electric system came before the 
Light Railway Commissioners in Jane last. The proposals 
were 1 by the whole of the local authorities, but 
opposed by the London and South-Western Railway Company 
on the ground of competitien, so that, while expressing them- 
selves favourably towards the scheme. the Commissioners had no 
alternative, in view of the protection afforded the railway company 
by the Light Railways Act, but to decide that the scheme mast 
be submitted to Parliament. Accordingly, a Tramway Bill is 
being promoted in the present session to authorise the Hampton 
Court extensions, and agreements have again been concluded with 
all the local authorities concerned except the Teddington Council, 
who, whilst approving the tramways and consenting for Standing 
Order purposes, seek now to impose conditions of 80 onerous a 
character that the directors can confidently rely upon the decision 
of the Parliamentary Committee. Powers are also sought by the 
Bill for the authorisation of the connecting line bebween the exist- 
ing tramway at Acton and the authorised lines at Hanwell, and 
agreements have ab length been come to with the Ealing Council 
as well as those of Acton and Hanwell, who supported the Com- 
pany’s application on the former occasion. 


$94 


POTTERIES ELECTRIC TRACTION. 


The report of the directors of this Company for the period from 
Nov. 21, 1898, to Dec. 31, 1899, states that the tramways of the 
North Staffordshire Company, about 64 miles, were opened for 
working by electricity on May 16 last, and since then various 
sections of the extension tramways, about six miles, have been 
opened for traffic. The construction and equipment of the exten - 
sion tramways and light railways are being pushed forward as 
rapidly as possible. The gross profits for the period covered by 
the account amount to £20 884, including the amounts received 
from the North Staffordshire Company for dividends and interest 
on the shares and debentures held by this Company, and in 
respect of the working ment. After deducting all expenses 
chargeable to revenue, there remains a net profit of £10,949. 
This amount the directors propose should be applied as follows : 
To provide for dividend on cumulative preference shares from 
Aug. 15 to Dec. 31, 1899, £3,750; to repayment to British 
Electric Traction Company of amount advanced for dividend on 
cumulative preference shares to Aug. 15, 1899, and income tax 
thereon, £5,833; to depreciation fund, £500; leaving to be carried 
forward £866. Until a larger proportion of the lines is completed 
and opened for traffic it will not powie o to work the system with 
greater economy and efficiency, but the directors consider the 
results of the electrical working satisfactory and encouraging, 
having regard to the fact that during the whole period the system 
has been in a state of transi ion and incomplete. 


RICHMOND (SURREY) ELECTRIC LIGHT AND POWER. 


Directors: Frederick W. Reynolds (chairman); Aymor H. 
Sanderson; Francis E. Savory; R. P Sellon ; the Chevalier 
Soares. Consulting engineer: C. P. Sparks, M. I. C. E. Engineer: 
M. C. Flemyng. Secretary: H. B. Renwick. 

Report of the directors to be presented to the shareholders at 
the eixtb ordinary general meeting of the Company to be held at 
the offices of the Company, Moorgate-court, E.C., on March 19, 
1900, at 12 noon: 

The capital account shows an expenditure during the year of 
£8,620. 58. 4d., chiefly upon lands, machinery, and mains, making 
to Dec. 31 last a total sum of £59,866. 9s. 4d. The balance to 
credit of the net revenue account, including the balance brought 
forward, and after payment of intereet charges and reserve for 
depreciation, is £1,522. 8s. 6d. Out of this sum the directors recom- 
mend the payment of a dividend un the ordinary shares of the Com- 
pany at the rate of 4 per cent. for the year, less incometax, which will 
abeorb £1,211. 8s. 6d., leaving a balanceof £311 to be carried forward. 
The equivalent of 14,256 8 c.p. lamps were connected to the Com- 
pany's mains at Dec. 31 last, showing an increase equivalent to 
1,904 8-c.p. lamps connected for the year. The County of London 
and Brush Provincial Electric Lighting Company's interests in the 
Company have been taken over by the Bournemouth and Poole 
Electricity Supply Company, Limited, to whom the Company is 
now indebted for the amount of its loan account. The sum of 
£850 received from the County of London and Brush Provincial 
Electric Lighting Nompenys Limited, in 8 7 of an option over 
the unissued share capital of the Company, has been appropriated 
to writing off the suspense account. A substantial reduci ioa is to 
be made in the price of current, and in the char for meter 
rentals on and after March 31, 1900. Mr. Aymor H. Sanderson 
and Mr. R. Percy Sellon have been appointed directors of the 
Company. The retiring directors are Mr. A. H. Sanderson and 
Mr. R. Percy Sellon, who, being eligible, offer themselves for 
re-election. The auditor, Mr. R. H. Marsh, also retires, and offers 
himeelf for re-election. 

REVENUE AOCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal and other fuel. £839 3 7 
Oil, waste, water, et 72 5 4 
Engineers’ salaries ..........c.sscscesessvenes 87 0 0 
BOOB 65 «ö;Ʒ“ ṹ ... eee 317 19 6 
Stores and works expenseenn . q 21 47 
Repairs : buildings, £12. 108. 3d. ; 
engines and boilers, £112. 7s. 3d.; 
other machinery and tools, £40, 
4s. 10d.; accumulators and acces- 
sories, £14. 7s. 80 00e 179 10 0 
—— 1517 3 0 
Distribution of Electricity. 
Engineers salaries ..........csccsces cesees 70 14 11 
Wage Sa ae ea 38 12 4 
Re 8: mains, ; .; appa- 
Leet £10, 8s. 10d. ...... EPA a . 30 4 7 
139 11 10 
Rents payable ..esesssesssesssesossssesossooe 67 0 0 
Rates and taxes 464 3 7 
531 3 7 
Directors’ remuneration ..... e 106 10 0 
General establishment charges, sta- 
tionery, Se . . 154 0 10 
Auditor of Company . -~ 15125 0 
Auditor appointed under the provisions 
of the order ease ves ra — 13 13 0 
— — 289 18 10 
Law expense A . .. „ 28 2 7 
Insurance ...... „%%% E RE ws 93 8 3 
Balance carried to neb revenue acoount................. 3. 102 17 3 


THE ELECTRICAL ENGINEER, MARCH 16, 1900 


Cr. £ 46. 


d. 
Sale of current . 8 8 5,312 16 10 
Rental of meters . . 0 ü 276 14 11 
Rents receivablso . . e 80 99 2 3 
Discounts e ee e ere 13 11 4 
7⁰² 4 

BALANCE SHEET. 

Dr. Liabilities. £ s. d. 
Capital account—amount received. . 56,330 0 0 
Sundry creditors on open acc,%οʒu,,teee 4,792 17 0 
De iation fund account . 1,300 0 0 

ce from net revenue aooõ,ẽõj,jqubd . PORT 1,522 8 6 
£63, 5 6 

Cr. Assets. £ . d. 
Capital acoountb—amount ex pendelt . . 59,866 9 4 
Stores on hand: coal, oil, waste, etc., £96. 5s. 6d. ; 

general stores, £21. 18888 2 . 75 118 3 6 
Deposit with the Richmond Corporation ............... 100 0 0 
Sundry debtors . e ... 2,982 10 9 
Applications for provisional ordern . . ‘ 67 4 6 
Cash at bankers and in hand . 2 810 17 5 

£63,945 5 6 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quantity generated in B.T. units . . 206, 205 
Quantity sold to pri vate consumers by meter . . 191,084 
Quantity used on work . PA E . 1,950 
Total quantity accounted for . . 193,034 
Quantity not accounted for ẽ .. 22 18,171 
Total maximum supply demanded (kilowatts) ........... eee 244 


BURY, ROCHDALE, AND OLDHAM TRAMWAY. 


The twenty.second half-yearly report of this Company shows a 
gross protit of £2,982. The debenture-holders being entitled to 
one-half of the balance of net profite, afver deducting interest at 
2 per cent. per annum on the debentures and a dividend of 5 per 
cent. per annum on the share capital, the directors recommend the 
payment of a dividend of 6 per cent., which will absorb £1,200 ; 
£500 is to be placed to reserve account againat depreciation, and 
the balance of £14 carried forward. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


Directors: Aymor H. Sanderson (chairman); J. Atkinson 
Hosker; F. W. Reynolds; F. E. Savory; R. Percy Sellou. 
Consulting engineer: C P. Sparks, M. I. C. E. Engineer: E. L. 
Ingram, A. M. I. E. E. Secretary: H. B. Renwick. 

Report of the direotors to be presented to the shareholders at 
the third ordinary general meeting of the Company, to be held ab 
Winchester House, Old Broad-street, E.C., on March 19, at 2 p.m.: 

The whole of the undertaking of the Bournemouth and District 
Electric Supply Company, Limited (in course of voluntary liquida- 
tion), has now been vested in the Company. Expenditure has 
been incurred during the year on capital account in respect of the 
Bournemouth Provisional Order, 1890, particulars of which are 
given in capital account. The agreement, dated Nov. 6, 1899 — 

uly confirmed and adopted by the sbareholders— for the purchase 
of the interests of the County of London and Brush Provincial 
Electric Lighting Company, Limited, in the Richmond (Surrey) 
Electric Light and Power Company, Limited, has been carried out. 
The balance of the authorised share capital of the Company was 
issued to the shareholders in December last, and the premium 
received therefrom, after deducting the expenses of issue, has been 
carried to reserve. The balance from revenue account, together 
with the balances brought forward from last year, amount to 
£8,993. 8e. 7d., from which must be deducted interest charges, 
depreciation, etc., leaving the sum of £6,799. 13s. 5d. to the 
credit of net revenue account. Out of this sum the full year’s 
dividend on the preference shares (first issue) hae been paid, and 
the directors now recommend the payment of a dividend on the 
ordinary shares of the Company (first issue) at the rate of 5 per 
cent., less income tax, for the year ended Dec. 31, 1899. These 
payments absorb £5.510, leaving a balance of £1,289. 138. 5d. to 
be carried forward. The equivalent of 44,096 8-c.p. lamps were 
connected to the Company's mains in Bournemouth ab 31 
last, showing an increase of 10,364 8-c.p. lamps for the year, and 
applications representing a further 681 8-c.p. lamps were then 
awaiting connection. Terms have been arranged for the supply 
of power for a period of years to the Poole and District Electric 
Traction Company, Limited, for the purpose of working the 
5553 Bournemouth and Poole. A provisional order 
for the borough of Christchurch and the districts of the Urban 
District Council of Winton and the Rural District Council of 
Christchurch, was granted to the Company by the Board of 
Trade, and confirmed in the last seesion of Parliament. The 
Richmond (Surrey) Electric Light and Power Company, Limited, 
has declared a dividend upon ite ordinary shares at the rate of 
4 per cent. per annum in respect of the year ended Dec. 31 
last. Of the revenue received from the Richmond undertaking, 
the sum of £2,400 has been applied to reduction of the cost of 
purchase in respect of interest and dividends accrued at the date 
of purchase, The retiring directors are Mr. F. E. Savory and 
Mr. R. Percy Sellon, both of whom, aa Pag ble, offer them- 
selves for re-election, The auditor, Mr, R. H. also retires 
and offers himself for re-election, 
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BALANCE SHEET. 


Dr. Liabilities. £ ad. 
Capital authorised e i 150,000 0 0 
Capital issued 

7,500 preference shares of £10 each .............0. 75,000 0 0 

7, 500 ordinary shares of £10 each... . . 75,000 0 0 

— 150,000 0 0 

Lees calls not due or in arreaar ———b̃. 10,756 10 0 

7 139,243 10 0 

Sandry creditors on open account . ~ 64 910 10 9 

Bills pls» i ag 3,548 17 10 

Loans against security. . . ẽ 16,000 0 0 
Reserve from premium on shares, £2,250; lees 

preliminary expenses, £24. 58. Ge... . 2,225 14 3 
Leasehold and special redemption accounts 453 12 1 
Reserve for- bad and doubtful debt. . . 48 10 4 
Depreciation fund account . . 2, 204 15 1 

ce ab credit of net revenue account, £6,799. 

138. 5d. ; less interim dividend, £1,305 ............ 5.494 13 5 

= £234,130 3 9 

Cr. A 5 Assets. 

Capital appropriated to the Bournemouth Pro- E s. d. 

visional Order, 1890, including good will .... — 143,230 0 7 


Investments in the Richmond (Surrey) Electric 

Light and Power Company, Limited: 6,266 

shares of £5 each, £53 650; mortgage, deben- 

tures, and loans, E26. 050 2 2 ã . 79,700 0 0 
Provisional orders: Poole and Branksome Order, 

1897, £494. 11s. 9d. Christchurch and District 


Order, 1899, £484. Os. 6d. É 978 12 3 
Stores on hand S E E 647 6 6 
Sundry debtors . FFC 7.448 11 9 
Office furniture and books, £38. 0s. 2d.; less 

amount written off, £18. 0s. 2d . . 20 0 0 
Cash ut bankers and in hann lll... . 2,105 12 8 

£234,130 3 9 
REVENUE ACCOUNT. — 

Dr. Generation of Electricity. £ ad, 
Coal and other fuel ˙ . á 1,938 11 9 
Oil, waste, water, eto. . . . . . . . 346 8 6 
Engineers’ Salar ies . ẽ 2 ẽ . sone £ 372 15 2 
W eee eee EXELL] 60 e KEHOE eee eee 0 883 10 4 
Stores and works expenses .. 8 78 4 8 
Repairs to buildings and machinery q . 325 13 6 

Distribution of Electricity. 
Engineers’ salaries ꝓ—ͤ— 22292922. e ee 94 0 4 
Wages to littesmen, eto . . 172 8 8 
Repairs to mains, apparatus, eto. esses 107 4 0 
Rents payable, £140. 66.; rates and taxes, £450. 

UNG, 1G E ð 590 17 7 
Salaries, local offices 22 e . 209 14 4 
Stationery and printing . 85 13 3 
Postage and -general charges . 113 8 8 
Auditor of Company sosem sseces 26 5 0 
Auditor of County Council . e 10 10 0 

rp E T OEN 19 11 4 
Insurance. e . 8 97 16 3 
Leaseholds redemption fund .......... 83 85 10 8 5 
Reserve for bad deb tis . q . e 10 0 0 
Balance VCC e 8,883 10 4 

£14,466 12 1 

Cr. £ s d. 
Sale of current... e — 13,299 8 1 
Rental of meters and indicators ............. ETE 802 11 11 
Interest and discountt . . 230 15 3 
Trading account . .. . es 63 15 1 
Rente receivable dl... e 2 63 5 3 
Testing fees ........ ENEE R A cose 6 9 0 
Transfer and probate fees . ag 07 6 

£14,466 12 1 


PROVISIONAL PATENTS, 1900. 


Manca 5. 

4157, Improvement in electric accumulator traction. Bernard 
Mervyn Drake and John Marshall Gorham, 66, Victoria- 
street, Westminster, London. 

4168. Improvements in devices for rapidly transmitting 
impulses of current. Luigi Cerebotani and Albert 
Silbermann, 111, Hatton-garden, London. (Complete 
specification.) ` 

4190. Improvements in solution for galvanic batteries. Léon 
Boulard, 18, Buckingham-street, Strand, London. 

4193. Improvements in signalling devices for telephone 
systems. Philip Middleton Justice, 55, Chancery-lane, 
London. (Heory M. Williams, United States.) (Complete 
specification. ) 

4196, A new or improved time apparatus for making 
and breaking telephonic and telegraphic circuits, 
Rodolphe de Lamprecht, 99, Cannon-street, London. 
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l Maron 6, 

4230. Improvements in electric gaslighters. Hugh Donald 
Fitzpatrick, 100. Wellington-street, Glasgow. (Conrad 
Hubert, United States.) (Complete specification. ) 

4336. Improvements in filaments for incandescent electric 
lamps. Thomas Archer Rose, 9, Adam-street, Strand, 
London. 

4948, Improvements in switches or cirouit-breakers for high- 
potential electric ofirouits. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London, 
(Edwin W. Rice, jun., United States.) (Complete speci- 
fication. ) 

4262. Improvements in storage batteries and in the method 
of making electrodes therefor. Philip Arthur Newton, 
6. Bream’s - buildings, Chancery - lane, Londun. (The 
Knickerbocker Trust Company, United States.) (Com- 
plete specification.) 

4368. Improvements in toels for use in the laying of tile 
conduits for electrical conductors. Henry Harris 
Lake, 45, e Sn cra Chancery-lane, London. 
(American Vitrified Conduit Company, United States.) 
(Complete specification. ) 

4287. Improvements in telephonic intercommunication 
systems. William Aitken, Oxford - court, Cannon- 
street, London. 

Marcu 7, 


4358, Improvements in electric bell pushes. Henry Charles 
Swindell, 77, Colmore-row, Birmingham. 

4365. Improvements in translucent reflectors for incan- 
descent electric lamps and the like. David Shoolbred, 
5, Budge-row, Cannon-street, London. (Complete speci- 
fication. ) 

4369. Improved couplings for electrical connections, John 
Joseph Revers. and William Robert Rawlings, 61, 
Carey-street, Lincoln’s-inn-fields, London. (Complete 
specification. ) 

4376. Improvements relating to the electrolytic production 
of motal bars for the manufacture of wire. Elisha 
Emerson, 45, Southampton - buildings, Chancery - lane, 
London. 

4383. Improvements in, and, or connected with electric 
controlling apparatus. John Cromwell Lincoln, Norfolk 
House, Norfolk-streeb, Strand, London. (Complete apeci- 
fication. 

4887. Improvements relating te systems of alternating- 
carrent electrical distribution, Charles Ira Young, 
322, High Holborn, London. (Date applied for under 
Patents, etc., Act, 1883, Sec. 103, Aug. 8, 1899, being 
date of application in United States.) 

4390. Improvements in electrical switches. Verity's, Limited, 
and Richard Hawke Rogers, 11, Burlington-chambers, 
New-street, Birmingham. 

Marca 8. 

4408. Improvements in and relating te electric fittings. 
James Dewar, 96, Buchanan-street, Glasgow. 

4457. Improvoments in door locks operated by electricity for 
engaging and disengaging bolts. Wilhelm Schade, 18, 
aoe Paddington, London. (Complete specifica- 
tion. 

4461. Improvements in or relating to electric cables or 
conductors. William John Glover, 6, Lord - street, 
Liverpool. | 

MARCH 9, 

4472, Improvements in electric motors. Auguste 
Edouard Berthier, 151, Strand, London. 

4489. Improvements in primary batteries, Arthur Miller 
Young, 4, St. Ann’saquare, Manchester. 

4500. A new or improved self-locking elbow-joint for electrical 
fittings. Hugo Hirst and John Hillery Collings, 73, St. 
Stephen’s- , Upton Park, London. 

4508. Improvements in electric signalling systems for 
railways. Manious Garl, 78, Fleet-street, London, 
(Complete specification. ) 

4500, Improvements in electric traction. Edward Henry Tyler, 
15, Kirkstall-road, Streatham Hill, London. 

4537. Improvements in multiple-centact telepheme trans. 
mitters and circuits relating thereto. Charles Adams- 
Randall, 98, Prince of Wales-mansions, London. 

4528, Improvements in electric telephony. Charles Adams- 
Randall, 98, Prince of Wales-mansions, London. 

4555. Improvements in or connected with electric distribution, 
James Grieve Lorrain, Norfolk House, Norfolk-street, 
Strand, London. (Frederick Bedell, United States.) 

4557. Improvements in the distribution of electric current 
and apparatus therefor. William Phillips Thompeon, 
322, High Holborn, London. (Julien Dulait and Otto 
Garbe, Belgium.) 

4561. Improvements in or connected with electric trelleys 
and other electrically conducting mechanical parts, 
Alpha Francis Cothias, 6, Lord-street, Liverpool. (Com- 
plete specification. ) 

Marcu 10, 

4570. Improvements in overhead travelling electric cranes, 
William Henry Vaughan and Thomas Foster, 17, St, 
Ann’s-equare, Manchester. 


Michel 
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4586. Improvements in 


and Albert Silbermann, 111, Hatton-gardea, London 1 


(Complete specification.) 


4891. Improvements in electricity meters or measarin 
apparatus. Percival Warwick-Davies, 4, Danes-inn, 

Strand, London. 

4607. Improvements in electrical tors. Hubert von 
„ 6, Lord- street, Liverpool. (Complete speci- 
cation. 


4617. Improvements in applying electric currents to 


lighting. Hugh Fitzalis Kirkpatrick Picard, 24, So South | sm 


ampton · buildings, Chancery-lane, London. 
4622, Improvements in and mechanism for reversing elestro. 


motors. August Reichwald, 33, Chancery-lane, London. 
(The firm of Fried Krupp, Germany. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 31. 


1899, 
4787. Eleetric cenductor conduits and turn- outs for tramway 
and railway propulsion, Taylor. 
‘4931. Means for generating and impressing semi-cycles of 
_ electromotive force on electric circuits for telegraphie 
and other purposes: Wise. (Crehore and Squier.) 
49314. Telegraphy. Wise. (Crehore and Squier.) (Date claimed 
under Patents Rule 19, March 6, 1899.) 
"5104. Reinforcement of electrical waves and avoidance of 


‘ loss by straying reflection and the like by means of 
a cendenser. an. 


5211. Electric incandescent lamps. Miller. : 

8460. Incandescent bodies for electric incandescent lamps. 
Wise. (Thowless.) 

5548. Multiplex selective system of wireless telegraphy. 

Cohen and Cole. 

Hydrocarbon engines for driving dynamo - electric 

machines and dynamo - electric machines driven 

thereby. Vitali. 

Electric lamps. Berditschewsky-A postoloff. 

. Electrical cooking apparatus. Cary and Delevy. 

„Storage batteries. Welford. 

Controlling electric motors and apparatus for that 

purpese. Leitner. 


Electric sterage or _ secondary batteries. 
Sutherland. 


Voltaic batteries, 
Electriques. ) 

10828, Electric controllers. Boult. (von Zweigbergk. 

11494, Acoumulator batteries. Marino. 

11552. Blectric tumbler switoh. Voigt and Haeffner. | 

16650, Conduits suitable for electric mains, Petersen. 

183560. Electrolytes. Marino. 

20328. Dynamo-electric generators or transformers. Robison, 

21378. Combined maximum and integrating clectric meter. 


Halsey. (Date applied for under International Convention, 
March 27, 1899.) 


5734. 


af 


Niblett and 


9512. Société d' Etude des Piles 


1900. 


5 of and apparatus fer magnetic separation. 

ayne. 

. Accumulater battery. Cheval and Lindeman. 

DBlectrio ignition devices for explosion engines. 
(Société Anan. des Moteurs et Voitures Aigle.) 


Boult. 


$357. Electromagnetic bell signalling apparatus. Siemens 
Bros, and Co., Limited. (Siemens cad Halske, Aelii: 
Gesellschaft.) 


r —— 
i TRAFFIC RETURNS. 


— ͤ—ñ 


Returns for Increase Total receipts for 
i Line. week half-year. 
l Ending 1200. 1899. decrease. 1900. 1899. 
Birmingham Tram- | £ £ £ £ £ 
ways Co Mar. 10 4. 104 3,776 + 328 39.328 37.547 
Black pool. Fieetwood „ 10] 182| 212 - 30 1,472 | 1,676 
Bradford Oity Trams ,, 11 | 391| 297 + 94 |27,409c¢) — 
BristolTramways Co.] „ 9 2,5692 460 + 109; — — 
City & South London] „, 11 |1,303|1,072| + 231 |11,775 |11.143 
Dover Tramways ...|. „, 10 142| 147| - 5| 1,451 | 1,430 
DublinU.T.,elec.cars| „„ 9 2.784] 927) +1,857| — — 
Dublin S. D. Electric) ,, 9 643| 625 + 18 — — 
Halifax Corporation| ,, 11 | 588] 355 + 233 28.648 10,0840 
Hull 5 E. S. 10 | 716| — — 5.332 23.759 
Liverpool Corporat'n Feb. 24d 6, 882 5,723 ＋ 1, 159 52.098 46.118 
Liverpool Overhead) Mar. 11 1,369 1,364 + 6 14, 301 12,982 
Sheffield Corporation| ,, 11 1,890 — — — — 
South 8 ordshire| ,, 9 645! 5880 + 57 5955 | 5,934 
2 @Since April 1, 1899. 5 Since June 29, 1898. 


a. 


c Total receipte. d Partly electrical. 6 Since July 5, 1899. 
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U e006 we ae „„ +O aw 


Amount 


Price last 
Tuesday 


<ANIES’ STOCK AND SHARE LIST. 


city Meter, 6 p.c. Cum. 5 1-125,000 A ‘“ 6-18/16 
gotricity Meter, 2 i — 444% 


-12 


—— 6 per cent. Cum. Pref., 1- 27, 500 95625455 6 oo Cn ee 53 
—— per cent. Mortgage Debentures ............... s 100 — 98.1 
British Electric orka, Ore nary, 50, 00l · 95, Oo x . 1 1516-1 1/16 
6 5 t. Cum. Pref., 1-50, 0000 o “se 41 
Debentures . 108 .. 101 
anuf., 6 per cent. Pref... b a 
A ix Ordinary „ 80 „%% „ » Ceo „ oe 3 ee 1 
cent. Pref. ........, ee oe Of Ce 0 3 oe 
per cent. . Stock (EE TEKKIS- EE) so 2 00 100 ee 1 1 xå 
= gad enenonre Stock so ao oo on oo 0 ce wll 18 ee 103-1065 
ble. Debentures oh Oe ee ae ne „„ „ 6 MO Oe oo OO as „Oa 114-115 
eereveevesveos OO Oe Oe OO 00 OF 04 68 06 0-0 OO EHT] 6 ‘a té-36 
„ e CCC „ 5 at 
Orompton and Oo. FCC 4 
dis 5 8 cont. Debentures -. „ Oe OO Ee E- KERIS 96 OO 27 os 1 ` 
n an wan B , Ordinary Oo kO mO D GH D ad 0 © a oo s ee 
5 por oont Dab, Stock, ad FF — o 35 44 * 
per ocen 0 tock, 6 „ „% „% „ 6% „ 08 % 0 ee e 
Blectric Construction .. ee ee ae ee e 3 ee 2 2 
7 per cent, Cumulative Pref. . „ee 8 ee 
— 4 per cent. Perp. let Mort. Deb... :s.evacsena a 100 .. 1041 
Giffre Electro-Chemical and Power, Ordinary e 11 
W. T. Henley's Telegraph Works, Ordinary .. . 6 — 1416 
42 per cent, Preferenee 22 ne ne oo so we ms 6 . 46 
i dia Bat por oona Peremir. 3 „ 12 98 1 
n P, u 9 egrap or 20 0o oe 1 ee bad . 
— 1 oent, Debentures COCOA Te „ E „ „„ AT) 100 ee 101.106 . 
on and Maintenance æ = = 11. 87-41 
<a» percent BODO sii aden es ec ~-=- 100 . 103-106 
Telegraph ufacturing, Ordinary........... 0 10 
~ per cent. Cum. 6 — 2 „ „ oe we ce * 6 ee 53-6 
Willans and Robinson, Ordinary. 1-80,000 ELELE KILITI : ae 11-12 
—— per cent. Cum. Pref., 80,001-60,000 ............ Es 74-74 
—— 4} per cent. First Mortgage Debenture Stock, Red. 100 a | 
Eleetric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1, 201-101, 2000 1 
Bournemouth and na Fooi, Ordinary .....cccccescvcecces „ 10 .. 12-18 
——— 44 per Cum. Pref, . @eeeeneaseeesgse ou ease 10 ee 10-11 
Brompton Par} onip, Ordinary CCF - 6.. 7-8 
—— 7 per cent. Preference.........2..cscotecesseces %. 
Charing Cross and Strand e ee oco @ es 5 oe yf 
— 80 ,001-50,000 OO = 0o ow aeeoe 2 26'292» % „„ 6 ee 10 
—— cent. Cum. Pref. „„ GS oo oe 26 OO we OD ee 8 eee 6 — T xå 
Chelses | ectricity 8 © 90 cece %%%. ao 64 am we oeoo osad 6 . œ -8 ra 
City of ty of Lo r cent. bent Oe oo oe ao oo a ao Os 00 ams „„ 08 7 a noni 
: per cent. Cumulative Fre — 10 is 
s par cont Debdenture Stock eoasee 100 .. 188-127 
County < 0 don and Brush Provincial, Ordinary ....... 10 TERE. 2 HON 
per cent, Cum. Pref. Same: AO Site 1 si 
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Bradford Technical College,— We iar that FP. ve 1. 


Oliver Lodge is about to give a course of lectures at the 
Bradford Technical College on the subject of “ Electrical: 
Vibrations. These should prove excee teresting, 
as Prof, Lodge has conducted a very large number E 
experiments on this subject. 


Steam Power.—From recently published statistics it 


appears that there were in Prussia last year no less than 
2,790 steam-engines, with a capacity of 258,511 h.p., 
exelusively used for the generation of electric current, while 


there were about another 1,000 engines, with 74,831 h. p., 


which were used partly for this and ‘partly for other 
purposes. 

Our Volunteers.— The first detachment of the Elec- 
trical Engineers (Royal Engineers) Volunteers left for 
South Africa on Friday last, in the transport “ Tagus.” 
Colonel Crompton has not gone with this detachment, but 
is organising the next, which, if the war lasts, will be sent 
on shortly. The news from the front, although much more 
favourable than when the offer of Electrical Volunteers was 
accepted by the War Office, is such as to lead us to believe 
that there will be ample scope for the corps to distinguish 
iteelf before the war is concluded. 


Aluminium Aros.—An aluminium electrode, which 
has been patented in America recently, is destined for 
wee in are lamps. It is claimed that more light is produced 
by using aluminium for the negative and carbon for the 
positive electrode, because aluminium is used up more 
slowly, while at the same time the whole of the carbon is. 
used up. If the aluminium laste so much longer than the 
carbon, a saving of both labour and material would be 
affected, but we rather doubt the fact. 


The Late Prof. Hughes.—Sir W. H. Preece very 
kindly points out an error in our last issue in the note 
relating to the will of the late Prof. Hughes. He correctly 
says that Hughes’s fortune was really based upon his 
agreements for the sale of his patents and the shares he 
received under these agreements from the United Kingdom 
Telegraph Company and the Submarine Telegraph Com- 
pany, especially with the former. Again, Hughes, though 
born in England, elected, after his return from America, to 
remain a citizen of the States, and thus, it may be assumed, 
prevented any honour being bestowed on him by the 


country of his birth. 


Three-Wire Patent.—On the 20th of this month the 
patent issued in 1883 to Mr. Thos. A. Edison for the three- 


wire, five-wire, and multi-wire system of distribution will 


lapse in the United States. This invention of Mr. Edison 
was forestalled in this country by the patent of the 
late Dr. John Hopkineon, which lapsed several years 
ago. We understand that Mr. Edison’s patent, which 
has been owned by the General Electric Company, has been 
generally respected in the States. It will be remembered 
that Dr. Hopkinson’s patent was the subject of a law case, 
in which its validity was upheld, and which enabled the 
owners to draw royalties during the last fow months of its 
existence. 

American Institute of Electrical Engineers. 
We have received a copy of the Transactions of the 
American Institute of Electrical Engineers for the month 
of December, 1899. The bulk of the volume is devoted 
to discussions carried on simultaneously in New York and 
Chicago on the possibilities of wireless telegraphy. The 
discussion in New York was opened by Prof. R. W. 
Fessenden, while that in Chicago was opened by Mr. A. 
Abbott. In each case the opener of the debate gave some 
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5 Bes forimontal results personally obtained, which added con- 


io 'aiderably to the interest of the meetings. We have 


referred to the discussions before, but would recommend the 
volume to anyone who is interested in wireless telegraphy, 
. they contain most useful figures. 

ectricity and Lead-Poisening. —On Wednesday 
last a number of doctors and others interested in the Pottery 
districta met at Trentham Hall, by invitation of the 
Duchess of Sutherland, to discuss the use of electricity in 
counteracting the distressing results following lead-poison- 
ing. A paper was read by Dr. Lewis Jones, of the elec- 
trical department of St. Bartholomew’s Hospital,.and Dr. 
Armitage, of Wolverhampton, opened the discussion. Dr. 
Armitage stated that he had tried an electrical treatment in 
40 cases of severe lead paralysis in the Pottery districts with 


very successful results. In the majority of cases a cure 


was effected, notwithstanding that the patients were not 
under his control except during the: administration of the 
bath. The need of more extended experiments was referred 
to, and also the advisability of having electric baths in 
various parts of the Pottery districts, so that a larger 
number of patients could be treated. 

Paisley Telegraphs.—We notice, with respect to the 
provision of a continuous telegraph service to Paisley, that 
the Town Council have received a letter from the Post- 
Master- General to the effect that the circumstances are such 
as not to warrant him in keeping open the Paisley post 


"i 


office continuously for the transaction of telegraphic busi-——--- 


ness. He, however, states that subscribers to the National 
Telephone Company at Paisley can have telegrams sent to 
and from Glasgow head post office by means of the trunk 
telephone service. In order to have this done, however, 
the subscriber must pay an-annual fee of £1. 1s. and also 
the trunk telephone fee for each message. This appears to 
us to be convenient enough to subscribers to the National 
Telephone Company, but in a place of the size of Paisley 
one would hardly expect the Postmaster-General to close 
the telegraph office as one does an ordinary shop, as the 
expense of keeping the office open need not be very large, 
An Electric Bath.—We notice in the colamns of 
the American Inventor an illustration of an electric sunlight 
bath, which is said to have wonderful medical properties. 
The interior of the bath is provided with a glass couch, 
on which the bather reclines, and he is surrounded 
on every side by mirrors, which project on to his body 
the rays from a large number of inqandescent lamps. 
We are told that the usual duration of an electric 
bath is from two up to ten minutes, and that the actual 
cost for electrical energy during that time is from 1d. te 14d. 
The results are said to be much superior to those obtained 
from a Turkish or Russian bath, the cost of which is 
naturally more. Unfortunately, we are not informed as 
to the price charged fora bath, nor the means by which 
the temperature is regulated to suit.the comfort of the 
bather. The description, however, of the ‘countless 
number of bright rays which not only fall upon the 


surface of the skin, but penetrate to the remote recesses — 


of the body,” convince us that the price cannot be 
inconsiderable. 

- Municipal Trading.—At the annual meeting of the 
Associated Chambers of Commerce held at Southampton, 
Mr. Sydney Morse moved that it was desirable that 
Parliament should define the limits of municipal trading, 
and that, pending enquiry into the subject, no enlarged 
powers for trading purposes should be granted to munici- 
palities. After Mr. Morse had spoken in favour of his 
motion, Mr. Whitehead, of Bradford, proposed an amend- 
ment regretting that the Government had as yet been 
unable to appoint a joint oommittee on municipal trading. 
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He added that he did not think that until this committee 
had presented its report he could or should vote in 
support of the views held by Mr. Morse. The subject 
was then discussed to a considerable extent, and ultimately 
the amendment was carried by a lagre majority. At the 
conclusion of the meeting the invitation from the chairman 
of the British Chamber of Commerce in Paris for the 
association to hold its autumn meeting in that city was 
unanimously accepted. We presume that this meeting 
will be held before the close of the Paris Exhibition. 


Automatic Telephony.— We learn that there is going 
on in New England, U.S.A., a very interesting argument 
for and against automatic telephony. The argument com- 
menced owing to the application of the Hampden Automatic 
Telephone Company for a franchise in Springfield, Massa- 
chusetts. As would be expected, Mr. Farnham, a Bell 
telephone expert, said that automatic telephony was not 
practical. He had examined 300 patents, and also had 
personally tested such telephones. In these tests he had 
found that out of 100 calls, half were fruitless. He raised 
numerous other objections to the system, and stated that 
the Bell system gave a quicker service. He took the other 
points in favour of automatic telephones, such as accuracy, 
secrecy, and cheapness, and showed, at any rate to his own 
satisfaction, that the Bell system was immeasurably superior 
in every respect. Mr. Keith spoke in favour of the auto- 
matic telephone, and we are informed that his evidence 


in certain parts was exactly contradictory to that of Mr. 


Farnham’s. It appears that he took the same points as the 
previous speaker, and also proved his case. The argument 
appears to have been an interesting one, but we do not see 
that any definite conclusion was arrived at. 

Brighton Corporation Bill.—The consideration of 
this Bill came before Mr. Schwann’s committee of tho 
House of Commons during the early part of the week. 
The preamble of the Bill, which concerned the tramways 
themselves, was found to be proved with the exception of one 
short portion, With regard tothe question of generating 
olectricity, ovidence was given to the effect that it was pro- 
posed to erect a generating station at Shoreham Harbour, this 
being a very favourable position. The Corporation already 
had one gonerating station and supplied electricity in the 
borough. The demand for electricity, however, was 
increasing so rapidly that it was considered desirable to 
have another station outside, and to convey the electricity 
to Brighton by cable. When the supply was set up in 
1892 the consumers numbered 213, and they were now 
2,400 ; of 8-c.p. lamps in 1892 there were in use 11,000, 
and now they numbered 130,000; tho units of electricity 
sold had in the same period increased from 156,000 to 
5,208,000, and the capital engaged from £53,000 to 
£229,000. There was a large field still for increase, 18,000 
houses remaining unsupplied. Other evidence was given 
in favour of the Bill, but at the time of writing the onquiry 
was atill proceeding. 

Dresden —Electric lighting and traction work seems 
to be making rapid headway in Dresden, and the steady 
increase in the number of lamps connected, together with 
the proposed conversion of the remaining horse-worked 
tramways for electric traction, have necessitated consider- 
able extensions of the generating plant. When the exten- 
sions to the tramways of the city now in hand are completed, 
thore will be a total length of track amounting to 70 miles 
worked by means of electricity. The present generating station, 
however, is not equal to the increased demand for current 
which these extensions involve, so that a new station 
is being erected in the west of the town, which, 
together with extensions which are being made to the 
old works, will involve an expenditure of £260,000. In 


— 


the new station there will be five steam sets of 1,000 h. p. 
each installed, while a further addition of two such sets will 
be made to the original plant, together witk the additional 
boiler power, etc., rendered necessary. The tramways at 
Dresden, it will be remembered, are in the hands of two 
distinct companies, which purchase the necessary current 
for working their lines from the Corporation, the method 
of charging being an interesting one. The price paid repre- 
sents the costs of generation plus 20 per cent., with a 
maximum charge of 1 44d. per kilowatt-hour. 


The Madras Tramways.— We have in a recent 
issue referred to the fact that the Madras Electric Tram- 
ways Company were in liquidation in consequence of the 
foreclosing of a mortgage. The collapse of the company 
is attributed by Indian Engineering to faults in the early 
management, and it is stated that the system has worked 
well, and that the cars have been well filled during the last 
few years. Our contemporary states that a new adminis- 
tration able to take over and extend the service, would 
certainly make the undertaking pay. An offer has been 
made by one of the largest creditors of the undertaking to 
sell the tramways to the municipal authority. This question, 
we understand, is to come up before a committee who are 
to report upon the desirability of the municipal ownership 
of tramways. We are also informed that the proposal to 
raise the required amount (15 lakhs of rupees) as a loan, on 
the security of the rates, does not meet with the approval 
of the Madras Government. As it is stated that the 
tramways are offered for half the cost of constructing 
them, it would seem to be a good chance for the 
municipal authority to undertake the working, but 
we are surprised that private enterprise has not 
offered some solution to the situation. If the Cor- 
poration should decide to buy, it will certainly start 
in a much better position than some of our English 
corporations, in tbat it will secure the undertaking at less 
than its first cost. 

Indiarubber.—At a recent meeting of the Society of 
Civil Engineers of France a prozess dovised by Deiss for 
the extraction of indiarubber was described. In the 
process the bark and roots of the indiarubber tree are 
cut up and then soaked in dilute sulphuric acid. The 
effect of this is to decompose the woody portions without 
affecting the indiarubber. In this way a division is made 
between the valuable rubber and the rest of the bark and 
roots, and it is claimed that the rubber so produced is 
quite pure. An important question in a process of this 
kind is that of cost. It was stated by the author that 11b. 
of indiarubber could bo produced by the process at a cost 
of about 14d. It seems to us to be an extremely low cost 
for the large amount of matter which has to be handled to 
produce the given amount of indiarubber, and we are not 
clear that the author includes moro than the factory charges 
in his estimate. If such a factory were to be constructed 
in a tropical situation, and it was decided to use the roots 
and bark of the rubber trees in the neighbourhood, the 
district immediately round the factory would soon be 
denuded of these trees, and the cost of transport of the 
bark and roots would naturally go up considerably. As 
far as the rubber industry is concerned, we do not think 
any process which relies on the destruction of the trees is 
to be recommended. Even with the present methods of 
collection far too much destruction takes place, and if the 
bark and roots of the rubber tree become marketable it 
would be difficult to prevent the trees in whole districts 
being destroyed. 

American Electrical Standards.—The need for an 
official verification of standards and measuring apparatus of 
all kinds is set forth by Dr, F. A. Wolff in the Electrical 
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World. In his article he gives a history of the efforts 
which have been made from the earliest times to obtain 
accuracy in standards. He goes on to state that after the 
legalisation of the international electrical units, the United 
States Government felt it their duty to provide facilities 
for the official verification of electric standards and measur- 
ing apparatus. The first steps in this direction were by 
the use of wire coils of the Reichsanstalt type for the 
measurement of electrical resistances. Four of these coils 
were purchased and standardised at the Reichsanstalt, 
where they were kept under observation for a month. In 
addition, two coils formerly purchased were in the posses- 
sion of the Office of Standard Weights and Measures, and 
the new and old will be compared periodically so that any 
changes may be made known. The temperature coefficients 
of the coils were carefully determined and compared with 
others of a similar denomination. Various methods of 
comparison are employed, the Wheatstone-Kelvin bridge, 
however, being chiefly used for comparing coils. The 
E. M. F. is measured by taking the E. M. F. of a Clark cell at 
15deg. C. as the unit. Cadmium celle have, however, also 
been employed for this purpose. The verification of 
alternating-current measuring apparatus has not yet been 
undertaken by the office, nor yet condensers and self- 
induction standards. These the author thinks it very 
important that the office should take in hand at once, and 
states also that the photometry of arc and incandescent 
lamps requires attention. 

Pipe-Joint Resistances.—Mr. A. A. Knudson, in a 
letter to the American Electrician, gives some more figures 
on the resistance of the joints in water-pipes to the flow of 
an electric current. As has been pointed out before, the 
return current from an electric tramway tends to increase 
the resistance of joints in water-pipes when the same are 
used as part of the earth return. Mr. Knudson experi- 
mented with several sections of pipes, some 4in. in diameter 
and some 6in., in which there were some 27 joints, made 
with lead and caulked. When these resistances were again 
ascertained some 11 months afterwards, he found that in 
every case the joint resistance was considerably higher. 
In some cases this increase was 100 per cent., while in 
one instance the resistance had increased by 60 times 
during the year. This increase is due to electrolytic 
reactions between the lead and the iron. In consequence, 
it is clear that the resistance of a line of water-pipes is 
dependent on the length of time they have been in the 
ground, and Mr. Knudson considers that any pipe line 
more than five years old should not be connected with 
the return of an electric tramway. He concludes that 
there is no absolute cure for electrolysis except tho 
abandonment of the earthed return, much in the same 
way that the telephone companies had to give up earth 
returns when electric tramways first started. In that 
case the cheapest means of providing a return is to use 
a double overhead or underground system. The first 
of these systems is said to have been used on the lines 
at Cincinatti and Washington, but we gather that there 
are objections found to the system, which makes it 
unlikely that it will be introduced elsewhere in the States. 

Ventilation.—In a paper read before the Civil and 
Mechanical Engineers’ Society of London at the beginning 
of the month, Mr. Mervyn O'Gorman traversed a number 
of methods of designing heating and ventilating apparatus. 
He showed, for instance, that to get heating and ventila- 
tion without draughts it was not advisable to provide the 
radiators, whether heated by electricity or steam, with 
corrugated surfaces. He advocated, instead, that the 
surface of these radiators should be smooth, so as to heat 
by radiation rather than by convection. The ideal system, 
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in the author's opinion, is to use the walls themselves as 
the radiators. In such a case a cast-iron dado would be 
provided round the room, in which the heat would 
be generated. An example of what can be done in 
this way in securing immunity from draughts can 
be tried experimentally by heating the walls of the 
building by raising the temperature of the air to, say, 
100deg. F., so that the walls are dried and absorb heat. If 
the heating of the air is then discontinued, an equable 
temperature is obtained for a considerable time. With 
respect to electric fans, the author advocated the use of 
good standard motors coupled to the fans rather than the 
combinations which are often sold, and in which the motors 
are not of good mechanical construction. In order to 
reduce the noise, heavy frames for the fans should be 
employed, and they should be secured to the main walls of 
the building. In the concluding parts of his paper Mr. 
O'Gorman gives some interesting figures obtained from 
actual practice as to the quantity of air required in a 
given room in a given time, and also as to the variations 
in this quantity corresponding to the number of people 
using the room. 

Electric Wiring.—A paper on the electric wiring of 
buildings was read in February before the Institution of 
Engineers and Shipbuilders in Scotland. The discussion 
which followed was of a very interesting character. Thus 
Mr. F. Bathurst thought that the wood-casing system 
of wiring, although convenient for surface work, was 
utterly unreliable for placing beneath floors or under 
plaster, and he advocated the use of iron piping for the 
purpose. Mr. H. A. Mavor referred to the statement by 
Mr. Chamen that the Board of Trade rules were beyond 
the scope of the discussion, and said he believed that Mr. 
Chamen had brought his paper before them largely with a 
view to stemming the tide of bad workmanship, but he 
thought the matter before them was one with which 
neither the author, in his official capacity, or the Board 
of Trade had anything to do, and their interference might 
be disastrous, as it had been in other directions. He 
thought the Board of Trade jurisdiction should stop at the 
door of his house, and let him earth his conductors if he 
wished to. The wiring might, in his opinion, be done 
perfectly safely by the use of small porcelain insulators 
fixed in the rooms by means of ordinary wood screws. Mr. 
Archibald Denny stated that his firm usually adopted 
the tree system of wiring, owing to the large number 
of wires required in the distribution-box system. The 
great difficulty, however, was the moisture, but this 
could be got over by using properly covered wires. 
He thought that iron pipes as conduits were bad, they 
being simply water-traps. It was probable that the con- 
centric system was the best for ship wiring. Mr. G. A. 
Clark, in correspondence to the institution on the paper, 
very strongly advocated the use of lead pipes for the wire 
conductors. The discussion was ultimately adjourned. 


Trolley-Fed Automobiles. — We notice in the 
Electrical World a fully illustrated description of some 
experiments now being tried in France with trolley-fed 
automobiles. This system, which was invented by Mr. 
Lombard Gerin, needs two trolleys and two wires. The 
trolley carriage is itself an automobile, and has a speed 
slightly above that of the vehicle. This is effected by a 
little non-synchronous induction motor, which is supplied 
with three-phase currents produced by the motor of the 
vehicle. The small trolley motor is thus regulated by the 
motor of the vehicle. The trolley is supported and guided 
by two aluminium wheels, which lead the current to 
the vehicle by a cable some 25ft. to 30ft. long. The cable 
is attached to the top of a pole on the vehicle, at a height 
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from the ground of about 13ft., there being at the place 
where it is attached a six-pole junction box, so that the 
carriage can be disconnected from the line. The control 
of the trolley motor is effected in the following manner : 
On the armature of the vehicle motor are three rings, 
connected to three points of the winding. The collectors 
of these rings are connected to three conductors, of which 
the extremities connect to the winding of the stator of 
the small trolley motor. The large motor then acts as 
a three-phase generator of variable frequency and E. M. F., 
these being low or high according to the speed of the 
vehicle. ‘This small trolley motor is hermetically sealed, 
and the whole arrangement, which is entirely of aluminium, 
weighs only 40lb. and absorbs only about 500 watts at 
ite greatest speed. An electrical brake is provided, by 
which, if necessary, the trolley motor can be controlled. 
A pole-changing switch is also included in the three-phase 
circuit, which permits of the motor running in either 
direction. It is stated that in most cases 220 volts will 
be a sufficient potential for the service. 


Municipal Lighting in Germany.—An article is 
concluded in the current number of the Elektrotechnischer 
Anzeiger which deals with the electric lighting of towns, 
with special reference to those of small size. In the course 
of his description of the prevailing state of things the 
author makes some very pertinent statements. He regrets 
the tendency of over - cautiousness which has hitherto 
marked the development of electric lighting undertakings. 
More foresight should, in his opinion, characterise the 
designs of municipal undertakings of electricity supply, 
since it is not always possible to keep exactly level 
with the requirements of the moment. The complaint is 
often heard that certain electricity works are too emall 
for the requirements which they were intended to meet, 
but never that they are too large. The vexed question as 
to who should undertake the supply of electricity in towns 
is dealt with, and the advisability of a municipality 
erecting works at the ratepayers’ expense, afterwards 
leasing them to a company, is also touched upon. 
In theory, every municipality should endeavour to 
control its own undertaking. It is not admitted 
that private enterprise must of necessity give better 
and more reliable results than municipal undertakings. 
This depends entirely upon the means employed. Speaking 
generally, the leasing of an electricity supply works to a 
private concern in Germany is invariably the result of over- 
cautiousness, and for those who enter into such an agree- 
ment, extending, perhaps, over 40 years, the decision is a 
serious one. No single instance is known to the author in 
which the concession of such a lease proved itself, as judged 
by subsequent results, particularly advantageous to the 
municipality. In conclusion, the writer emphasises the 
importance of the town knowing the whys and the 
wherefores of erecting works for the supply of electricity, 
and whether the circumstances of the particular case in 
question are favourable to municipal or private enterprise. 


Electric Lighting Progress.—On Monday last 
Bailie MacKenzie read a paper before the Edinburgh 
Society of Science and Arts on “The Progress of Elec- 
tric Lighting in the United Kingdom.” In it he reviewed 
the various Acts of Parliament regulating the supply 
of electrical energy, and also the influence of these 
Acts on the progress of electrical engineering. At 
the present time he estimated that an actual capital of 
some six millions was employed by the electric lighting 
companies and corporations in London, as against eight 
millions in the provinces. In London, of course, the com- 
panies have the bulk of the lighting in their hands. In 
Scotland, Bailie MacKenzie stated that the Edinburgh and 


Glasgow stations, with their distributing systems, repre- 
sented an investment of practically a million pounds, 
while the other towns having municipal electricity worke 
had spent about £300,000. In referring to the Bills now 
before Parliament for the distribution of electricity on a 
largo scale, the opinion was expressed that the opposition 
of the local authorities was hampering the development of 
electrical systems in small towns. Bailie MacKenzie clearly 
explained the advantage of having loads of different 
characters, such as traction and lighting, supplied from 
the one station. Thus, if in Edinburgh an electric traction 
system was supplied from the present mains, he believed a 
profit of 30 or 40 per cent. could be made if 1d. per unit were 
charged. Referring to the cost of street-lightingin Edinburgh, 
the charge made was £14 per are lamp per annum. This 
included the current, the maintenance of the lamp, and also 
the interest and sinking fund on the cost of supplying and 
erecting the lamps and poste. In Glasgow, on the other 
hand, the charge was only £13 per annum, but the lamps 
were burned all night, whereas in Edinburgh a number of 
them were switched out at midnight. He believed, how- 
ever, that this charge was not inclusive of the capital items 
referred to above. The paper was much appreciated by 
the audience. 


Hysteresis.—We have recently had the opportunity 
of seeing the full text of the paper by Mr. K. Angstrém 
in the Transactions of the Royal Academy of Science, 
Stockholm, on the “Objective Representation of the 
Hysteresis of Iron and Steel.” As mentioned in one of 
our previous issues, the method applied by the author was 
originally devised by Mr. Braun. It consists of an arrange- 
ment by which a fine cathode ray is obtained by the intro- 
duction in the tube of a screen with a small hole in it. In 
this way a brilliant spot of light is produced upon the screen 
contained in the enlarged end of the tube. This pencil or 
ray is then deflected by means of magnetic lines of force 
set up by four coils placed round the tube at angles of 
90deg. In the final arrangement two coils were used with 
their axes vertical with respect to the tube, while two long 
horizontal coils were placed one on either side of the tube. 
An alternating current was then passed through the four 
coils in series, the arrangements being such that the magnetic 
effect produced in the two small vertical coils was in the 
same direction, while the two long horizontal coils opposed 
each other. If iron bars are then introduced in the long 
horizontal coils, a deflection of the rays is produced in a 
vertical direction, the deflection being proportional to the 
induced magnetism. The horizontal deflection producéd by 
the vertical coils is also proportional to the magnetising 
force. In this way the spot of light traces out the true 
hysteresis curve. The author gives some interesting photo- 
graphs obtained in this way, using rods of iron, bundles of 
soft-iron wire, and, finally, a small bundle of wires sur- 
rounded by a brass tube. When the change in magnetisa- 
tion is produced slowly, the curve obtained is in every 
case well defined and sharp at the corners. As, however, 
the frequency of reversals is increased, the curves become 
more rounded at the corners, and also enclose considerably 
more area, with the exception of the case in which the 
bundle of soft-iron wires with the brass tube was used. 
This, as the author rightly points out, is due to the eddy 
currents in the body of the bundle, and in the brass tube 
surrounding the iron wires, as above referred to. An 
interesting modification of the experiment was made by 
providing the two vertical magnotising coils with iron 
cores. The curves then obtained are difference curves, 
which depend on the varied permeability and hysteresis of 
the samples, and also on the strength and difference of 
phase of the eddy currents. 
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. Units.—Prof. R. A. Fessenden, in the Physical Review 
for February, contributes his second article on the Deter- 
mination of the Natare of the Electric and Magnetic 
Quantities, and of the Density and Elasticity of Ether.” 
Although a certain amount of high mathematics are 
employed in the article, it is evidently written for the 
practical man, as the author’s conclusions are most 
elearly expressed in everyday language. The appendix 
an the property of the atom affords most interest- 
ing reading, reviewing the work in this direction 
whieh has been carried on during the century. 
Coming to the electric and magnetic units, Prof. Fessenden 
again calla attention to the 4 r difficulty. He considers, 
however, that there existe a way in which this difficulty can 
be got rid of without disturbing any of the legal units. It 
consists in shifting the 4 r from the unit of quantity into 
the coefficient . From the equation curl (Q P) = Work/T. 
It will be seen that, there being but one ourl, there is but 
one 47. If the units of mass, length, and time are kept 
unchanged, the 4 x can be got rid of in three ways: (1) By 
dividing up the 4 m between Q and P—ic., making each 
1/./ 4 z times as large as before. This was suggested by 
Heaviside. (2) By putting the 4 r over on the other side 
i.e., making the unit of work 4 r times as large as before. 
This is impracticable. (3) By making one of the two 
quantities, Q or P, 1/4 r times as large as before. The 
third method is the practical one. The coulomb cannot be 
changed, but the unit quantity of magnetism can be taken 
as equal to the present line, and the unit of difference 
of magnetic potential as equal to the current turn 
without creating any appreciable disturbance with the 
existing order of things. Neither of those quantities 
has been defined by law, and, as a matter of fact, the 
ampere-turn is already used by designers as a 
practical unit of gilbertance. Prof. Fessenden proceeds 
to follow up these suggestions, introducing new units 
for specific inductive capacity and permeability.’ These 
he calls capity and permity respectively, which terms 
he thinks will sufficiently indicate the fact that the quanti- 
ties are allied to their predecessors. It is further pointed 
out that the increase in » will not do much harm, as the 
permeability of samples of iron varies very largely and has 
to be tested very frequently. For instance, iron having 
p= 147 will under the new system have its u = 1, 846. 


The. Supply of Lamps.—The central stations in 
America in a large number of instances supply the 
consumers connected to their mains with incandescent 
lamps free of coat. It hence becomes important to the 
electric light companies to select the best grades of lamps, 
in order that the cost of renewals may be kept down. 
Also, when consumers give up the supply, a certain 
number of the lamps are brought back into the central 
atation which have to be either thrown away or used 
again. In any case, it becomes most necessary for the 
central station to have a well-equipped lamp-testing 
department. Mr. Lyman C. Reed, in the current number 
of the American Electrician, describes a few features in 
the lamp-testing department of the New Orleans Electric 
Lighting Company. Naturally, the greatest interest centres 
round the photometric measurements, as it in these that 
the greatest expenditure of time is likely to take place. 
We seo that in the present instance a Bunsen screen is used 
for making measurements, and that the electric standard 
lamp is of the same candle-power as the one to be tested. 
Mr. Reed advises that the supply to the standard lamp 
and to the lamp to be tested should be from the same 
general circuit, so that slight variations may be neutralised. 
The socket supporting the lamp to be tested is made to 
revolve in order that the angle of the filament may not 
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affect the results. The socket is arranged with spring 
sides, so that the lamp can be introduced while the former 
is revolving. It is found economical to have two operators, 
one to read the photometer and one to handle the lamps. 
In this way the operator at the photometer is able to 
keep up with the quickest handling of the lamps possible 
by the boy at the revolving socket. In the above company 
the lamps are divided into two classes, the first class 
being lamps which have a mean spherical candle-power of 
16 and over. In the second class are placed lamps whose 
candle-power ranges from 13 up to 16. Importance is 
laid on the point that when lamps come back to the 
station they should be carefully cleaned before testing. 
In this way the renewal of lamps due to the fact that 
the users will not keep them clean, is avoided. In con- 
clusion, Mr. Reed states that when these points are 
carefully attended to, only those lamps which are actually 
burnt out and those giving under 13 c.p. need be renewod. 
As a result of this, the annual renewal account was in 
one case reduced by quite 20 per cent. 


The Pacific Cable Scheme.— On the 8 
day of the annual meeting of the Associated Chambers 
of Commerce on Thursday week it was moved by Mr. 
Jones, of Liverpool: “That this association recommends 
that support should be given to the action which . the 
Imperial Telegraph Committee of the House of Commons 


. proposes to take, with the view of placing the important 


matter of electrical communication between the United 
Kingdom, India, and the British colonies and depen- 
dencies on a footing commensurate with the greatly- 
altered conditions of inter- Imperial and Colonial relations.” 
In connection with this motion he asserted that French 


traders had a considerable advantage over their British 


competitors in the matter of cabling arrangements. In 
seconding the motion, Sir Edward Sassoon- said that 


a cheap, rapid, and uniform system of communication 
throughout the British Empire on all-British lines was 
an admitted necessity, and therefore he urged them to 


support the Imperial Telegraphic Committee in asking 
that Parliament should formulate a State policy with 
regard to the system, which would embrace not only 
purely British interests, but Colonial, Eastern, and far- 
Eastern interests. During the last 20 years the nation, 
including the Colonial Governments, had paid £3,700,000 
in subsidies to the cable companies. In the three months 
ended Jan. 31 last there were b and interruptions 
reported in the eable of the East and South Africa Com- 
pany over a period of 72 days, or something like 74 per 
cent., and he thought that this was not properly carrying 
out the terms of the convention. The charge to Lagos also 
was 7s. per word, while the French could send to their 
West African possessions at 1s. 5d. per word. In any 
future concessions to private companies there should be 
a well-defined and proper scheme of charges based on the 
earnings of that company. Mr. Jones proposed a rider to the 
motion to the effect that the system of granting subsidies 
without stipulations for effective control, both as regarded 
the scale of charges for cable messages and as to the 
maintenance of cables in an efficient state of repair, was 
prejudicial to the strategic and permanent interests of the 
country, and calling the attention of Parliament to it with 
a view to the provision of a remedy. The motion and 
rider were unanimously agreed to.— We also learn that 
on Friday last the Canadian Senate adopted a resolution 
setting forth that any further delay in proceeding with the 
construction of the Pacific cable would be inimical to the 
interests of the Empire, and strongly deprecating granting 
further concessions to the Eastern Extension or any other 


companies, 
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YORK ELECTRICITY SUPPLY WORKS. 


York is a city that can boast of having had more names 
than any other city known to history. At least we have a 
list of more than 30 before us, of which York is the last 
and least in length. We do not intend to write the history 
of the city with the multiplicity of names, but intend to 
refer to what some of us might term the dawn of a civilised 
era, in that it refers to the initial public lighting of the 
city. Later on we shall refer to the most recent develop- 
ment of lighting. We have before us a text of an Act 
obtained in the year 1763, entitled “ An Act for the better 
cleansing and enlightening the streets, lanes, and public 
ways of the city of York and the suburbs thereof, and of the 
liberty of St. Peter within the said city, and for keeping 
the same in repair and free from annoyance ; and for 
regulating the hackney coachmen and chairmen, carmen 
and draymen, within the same.” The text of the Act is 
somewhat lengthy, and of no great interest to electrical 
engineers, with the exception of that section dealing with 
lighting. The number of lamps to be placed in the streets 
is given in a schedule, and comes to the fairly large total of 
389. The Act states that all “lamps shall be bell lamps, 
and 11in. in diameter, and all as near as possible of the 
same kind and goodness in all respects, and shall be either 
fixed with irons against the walls of the streets, lanes, 
and public ways of the said respective parishes or places, 
or upon strong posts fit to support the same, and that 
from and after Oct. 1, 1763, all such lamps shall be 
lighted at sunset every evening, and kept burning till 
twilight every morning, from Oct. 1 to March 31 inclusive, 
in every year and during the week of the annual horse 
races at or near York ; inl such number of lamps shall be 
so provided and kept fixed up as aforesaid in each of the 
said parishes or places within the said city, suburbs, and 
liberty, and as particularly specified and expressed in the 
said schedule hereinbefore referred to as aforesaid.” Where 
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holds a unique record both in respect to its length and 
involved nature. We do not purpose giving more than a 
very brief outline of this history here, since anything more 
would require far greater space than stands at our disposal. 
For 10 long years the question of electric lighting has been 
before the Corporation, during which period it has passed 
through many phases, but has proved to possess a vitality 
which, having regard to the strenuous opposition met 
with, makes its record a notable tribute to the virtue 
of steady and untiring perseverance against the heavy odds 
of conflicting interests. It was in the year 1899 that the 
Corporation first took the matter up, when it was at once 
referred to the Streets and Buildings Committee, with the 
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Fie, 1.—Ground Plan of Works, York. 


the number of lamps was not given in the schedule, the 
lamps were to be fixed at distances apart not exccoding 
40 yards, measuring on one side of the street. Of course 
they might be placed nearer together, but not nearer than 
20 yards. Within these limits the positions were deter- 
mined by certain officials mentioned. Provision was also 
made for increasing within limits the number of lamps 
specified in the schedule. The initial cost, and the cost of 
maintenance, was to be paid for out of the rates. At the 
date of this Act tho light within the lamp must either be 
from oil or from candles, probably oil was used. From 
1763 to the present time is a period of 137 years; during 
this period oil has given place to gas, and, as will be seen 
in the following description, the first steps have been taken 
by which gas will give place to electricity. 

The history of the electric lighting scheme, though, of 
course, not extending over anything approaching the 
number of years as that of the city iteall, nevertheless 


result that a sub-committee was appointed to further deal 
with the question. This sub- committeo decided to recom- 
mond the Council to apply for a provisional order, and in 
August, 1890, such an order was obtained from Parliament, 
but its stipulation that the city should provide a system of 
electric lighting within two years of the date of issue 
was not complied with, although the committee, after 
studying the best methods of artificial lighting, had 
decided at an early stage in favour of electricity. A series 
of visits to various towns and cities was undertaken by the 
Streets and Buildings Sub-Committee in 1891, and a large 
amount of useful information so obtained. In May, 1892, 
it was recommended for the first time that the Corporation 
should undertake the work of providing an electricity 
supply themselves. This was eventually agreed to, and 
tenders were accordingly invited early in the following 
year. A number of firms responded, but the committee 
were undecided in their selection of a system, and 
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spent the years 1893-4 in considering the tenders, 
visiting further stations, etc. However, they reported in 
April, 1894, in favour of the low-tension continuous-carrent 
system of supply. In 1895 a further report was submitted 
to the Council and duly diseussed, but with no definite 
result. The matter continued to occupy the attention of 
the committee, and many reports recommending as many 
different achemes were drawn up for the consideration of 
the Council, which generally referred them back for further 
. information, until, in May, 1897, the committee finally 
reported in favour of adopting Prof. Kennedy’s scheme and 
‘Messrs. Parker and Sharp’s contract for the necessary 
buildings. Further delay, however, occurred, the Council 
not being able to make up their minds as to the proper 
course to pursue, with the result that the whole matter was 
referred to a special committee for further consideration. 
This committee commenced its work in June, 1897, and 
soon accomplished much in educating the city on electric 
lighting matters. In October of the same year the special 
committee reported in favour of the last scheme recom- 
mended by the Streets and Buildings Committee for accept- 
ance, and in 1898 the Council, having adopted the report, 
contracts were signed for the works herewith described. 


IRE It is, perhaps, mainly owing to the latter fact 
that electric lighting, even at this early stage of its supply, 
bids fair to acquire unueual popularity in York. Although 
supply to consumers has not yet been regularly started, the 
lamps connected to the mains already show a goodly total. 
By the end of the present month it is estimated that the 
equivalent of fally 10,000 8-cp. lamps will have been con- 
nected to the mains, there being application for a total of 
12,000 8-e.p. in pect. The consumers actually con- 
nected number about 100, the average number of lamps 
per consumer reckoned on the 8-c.p. basis reaching the high 
figure of 60. The above figures do not include street- 
lighting, which will ultimately be fairly extensive. At 

resent the street-lighting consists of 20 arca, but a further 
instalment of 40 is proposed. The public buildings are also 
being wired. In addition to lighting, the motor load 
promises to be exceptionally good for a town like York, 
which cannot be described as a manufacturing centre, but 
rather as a railway and residential centre. Then there 
will be a demand on the station plant for traction 
purposes before long, since the present tramways, which 
are horse-worked and in the hands of a company, will 
become Corporation property early in 1901, when it is the 


Fig. 2.—Front Elevation of Boilers, showing Feed Pumps and Feed-Water Tank over Main Flue, York. 


Before entering into a technical description of the plant 
installed at York a fow remarks may be made with regard 
to the present position and prospects of the undertaking. 
One great point in favour of York’s future success wit 
electric lighting is its possession of a very progressive and 
workmanlike Electric Lighting Committee. Alderman E. R. 
Dodsworth is chairman, and of 12 members it may be 
mentioned as an interesting foature that seven belong to 
the legal profession. Of the gentlemen who have taken 
an active part in furthering the undertaking from the 
ontset, the names Scott and Parnell perhaps shine above 
all others. Councillor H. V. Scott bas taken the greatest 
interest in the electric lighting question from the time 
when it was first mooted, and has stuck to it through thick 
and thin. He, with Alderman Purnell, who possesses 
technical knowledge which has stood the committee in 
good stead,. are the remnant of the old Streets and 

uildings Committee. York possesses some 75,000 inhabi- 
tants, and has a ratable value of £349,555, with an area of 
3,692 acres. The gasworks belong to a company, the ruling 
ice for gas being 1s. 9d. per 1,000 cubic feet. Though 
ving the merit of exceptional cheapness, the gas supplied 
to York consumers has not the reputation of very high 


intention to convert them for electric traction on the over- 
head trolley system, at the same time making large exten- 
sions. With a view to this work a traction type of 
generator has been installed at the generating station, it 
being proposed to supply current from a common station 
for lighting and traction purposes. Owing to the excep- 
tional and unexpected demand for current, the original 
instalment of plant has become inadequate before the 
inauguration of a regular upp ry. Immediate extensions 
are, therefore, contemplated which will practically double 
the capacity of the plant now fixed. But, having regard to 
the steady stream of applications for a supply which are 
coming in, it is robable that still further extensions will 
have to be faced at an early date, for the present plant is 
capable of supplying only 6, 500 8-c.p. lampe, a very small 
initial capacity for a town of the s‘ze of York, though there 
were, no doubt, special reasons for the comparatively small 
initial expenditure of £25,560. With regard to the price 
charged for electricity to consumers, a sliding scale of 
rates has been adopted, whereby 7d. will be charged 
per unit for the first hour and 3d. afterwards for 
demands up to 5,000 units; 7d. and 2 d. for quan- 
tities over 5,000 units and not exceeding 10,000 ; 
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7d. and 2d. for quantities over 10,000 units and not 
exceeding 15,000, while 7d. and 13d. is charged to con- 
sumers requiring a maximum exceeding 15,000 units for 
lighting purposes. For motive power a flat rate of 3d. is 
charged, while to churches a special rate of 34d. has been 
conceded. In the latter connection it may be remarked 
that York’s famous Minster will probably be lighted 
throughout by electricity ere long. 


supply, but affords good facilities for coaling and waterin 

Being situated near the River Foss, ample water is availab 

for condensing purposes, and coal is discharged from & 
railway siding almost direct on to the stoking floor of the 
boiler-house. The site also affords plenty of room for 
future extensions. The station buildings were designed 
by Mr. A. Creer, the city engineer, and erected by Messrs. 
Parker and Sharp. They comprise an engine-room, boiler- 
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Fic, 3.— Plan of Boilers and Feed Pumps, showing Pipe Connections York. 


_ Coming now to the details of the plant installed at York, 
it must be mentioned that Prof. A. B. W. Kennedy’s 
scheme which has been carried out provided for a con- 


tinuous-current generating plant and a low-tension three-wire 
system of distribution, with a pressure of 230 volts at the. 
the generating station 
relative to the area of 


consumers lamps. The site of 


buildings is not centrally situated 


house, battery-room, workshop, meter-room, storeroom, 


general and engineer's offices, etc., the general arrangement 
of which several departments will be seen from the ground 
plan (Fig. 1). The genoral design of the buildings is 
characterised by its compactness, substantiality being also 
a noticeable feature. . Owing to the nature of the site, the 
ground being made to a considerable depth, extensive 
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piling was found necessary, especially under the chimney 
shaft, in order to render the foundations secure. The shaft 
is a particularly fine specimen of its kind, being 180ft. in 
height, and of 7ft. 6in. internal diameter at the top. It is 
octagonal in form, and has a base 11ft. in diameter, the 
total weight of the shaft amounting to 2, 120 tons. Notwith- 
standing the treacherous nature of the ground and timber 
foundations, no perceptible movement has taken place. 
Besides serving the present generating station, and the 
probable requirements of the same for some years to come, 
the shaft has been designed to serve a refuse destructor, 
the foundations for which are now being got in. This 
destructor will be situated at the back of the present boiler- 
house, and will consist, we understand, of four cells of the 
Manlove-Alliott type. The heat generated in the cells will 
be utilised to raise steam in a battery of Baboock and Wilcox 
boilers. It is possible that the two steam-raising plants may 
be eventually worked in conjunction, but, so far as we are 
able to state, the details of such an arrangement have not 
yet been decided upon. 


Fia. 4.—Arran ent of Electrically-Driven Feed Pumps, with 
Come'Horlick’s Gear, York, * 


With regard to the station equipment, it should be | 
mentioned that the contract for the whole of the plant 


was entrusted to Messrs. Crompton and Co., Limited, the 
several sub-contractors to which firm will be named here- 


after. The present boiler-house provides accommodation 
for two boilers, both of which have already been installed. | 


They are of the Lancashire two-flue type, by Messrs. 
Robert Taylor and Sons, Marsden, Huddersfield. Each 
has a length over all of 28ft. and an internal diameter 
of 8ft. The internal flues have a diameter of 3ft. Sin., 
the fire grates being 6ft. 6in. in length. Internal 
anti-priming pipes, perforated along their sides, are fitted, 
the boilers being designed for a working pressure of 125lb. 
to the square inch. Thoy are lagged and mounted with 
Hopkinson’s fittings throughout. 

The boiler-feed arrangements are more than usual] 
interesting. Two three-throw feed ponpe capable of eac 
delivering at the rate of 1,200 gallons per hour against 
the full pressure of the boilers, have been provided. 
These are mounted over the main flue, as shown in 
Figs. 2 and 3, their weight being carried by transverse 
girders, and not by the fiue. But the unusual interest 
attaching to these feed pumps centres in the fact that the 
necessary 3 power is transmitted to them through 
Horlick’s gear. The driving power is provided by electric 
motors, the general arrangement of the gear being better 
shown in Fig. 4. The motors are first run up to s 
the friction gear being then brought into play by pulling 


over a lever. This is a novel arrangement of electrically- | 


forward 


of the wheel till we shall have P“ = zero. ) 
under the axis G, Q’ then acts considerably in the opposite 
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driven feed pumps, but we understand it has given every 
satisfaction so far, running quite smoothly and without 
vibration. The arrangement of feed pipes provides com- 
plete duplication from the pumps to the economiser. The 

umps draw their supply from a feed tank situated as shown 
in Fig. 2, which may be fed either from the river, or, as at 
present, from the town’s mains, There is no alternative 
feed to the boilers, neither in the shape of injoctors nor 


steam pumps. 
(To be continued.) 


PERPETUAL MOTION. 


We received a letter on the above from Mr. C. Clarkson, 
of Liverpool, just too late for our last week’s issue, Mr. 
Clarkson enclosed a few pages from the January issue of 


the American journal Power, which contained a description 


of a gravity motor very like one of Mr. Gilbert's design. 


In fact, save for a few unimportant details, the arrange 
| ments were just those of the machine shown in Fig. 1 in 


our issue of the 9th inst. The description states, however, 
that the American type was so constructed by its inventor 
that it would run. From the text, which is written in 
conversational style, we gather that after it had been 
running some 10 minutes its inventor used to remember 


an urgent rer org elsewhere. The motive power was 
apparently o 

used to prevent the speed becoming excessive. 
sending the paper on to Mr. Gilbert. 


tained from a spring, and a governor was 


We are 


The following communication has also reached us from a 


subscriber in Italy on the same subject: 


Sir,— I have just received the Electrical Engineer of 
March 9, and am afraid it is too late to criticise Mr. 
Gilbert’s designs for obtaining perpetual motion. However, 
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Fig. 1.—Diagram with Two Weights only. 


I send you some facts to prove that Mr. Gilbert is mistaken. 
I was very young when I attempted to use the same ideas 

by M. Gilbert, and here are the facts which 
stopped me. When the weights, P and Q (Fig. 1), are 


disposed as in the accompanying sketch, it is evident that 


the wheel is not balanced, and P will move towards the 
position P’, In that way the action of P diminishes, while 
the negative effect of Q increases by its going off the centre 
hen P comes 


direction. This unfavourable disposition of the weights 
supposed to provide power continues. When P reaches the 
position of P, and consequently & that of Q”, we shall 
have Q” = zero, because it rests upon C, while P” operates 
negatively. In fact, the power in the engine as proposed 
by Mr. Gilbert is only obtainable between m and n—that 
is. to say, in about one-quarter of a revolution and during 


t of the revolation power is required. 
mai y Pa pr Musso. 


406 


THE ELECTRICAL ENGINEER, MARCH 23, 1900 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formules must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

255. In an alternating-ourrent station with a small day load 
would it be advantageous to use a motor-alternator in con- 
nection with a set of accumulators? What is the usual 
arrangement when this is done A. C. R. 

256. In winding the armature of a continuous-current trans- 
former is it nece for the 
windings to be wound in opposite directions—e.g., assuming 
the primary winding to be wound in a clockwise direction 
looking on the primary commutator, must the secondary 
winding be wound in a clockwise direction looking at the 
secondary commutator? This question applies, of course, 
to a transformer with two windings on a single core.—Z. 

ANSWERS. 

Question No. 249.—Give a diagram showing the necessary connec- 
tions for reversing the direction of rotation of a two-phase 
motor ; also of connections for resistances of same. 

Best Answer to No. 249 (awarded 10s.).—A two-phase 
system may be worked with four leads, in which case the 
two phases are not interlinked electrically, or it may be 
worked with three leads, in which case interlinking is 
present. It matters little for the consideration of the 
= which system is adopted, as there are only 
Se ee required. In practice, the two phases are always 

with 90deg. phase difference, as this gives a constant 
angular velocity of the rotatory field, though it has the 
disadvantage of exciting a field whose strength varies some- 

what during its revolution. 7 


rimary and secondary 


Fie. 1. 


For the purpose of the diagram we may consider an 
induction motor with the magnet winding in two parts, 
and in the meantime the armature may be left out of con- 
sideration. It will be seen from Fig. 1 that it is only 
necessary to change over the connections of one of the 
windings in order to reverse the direction of rotation. 
Considering the two full-drawn curves 1 and 2, which 
represent the two phases, it is evident that 2 gets its 
maximum later than 1, or that 2 lags behind 1; therefore 
the field may be said to turn in the direction 1 2. Suppose, 
now, that the ends of the winding which gives the curve 2 
are reversed. In this case wo get the full curve 1 again, 
but 2 becomes the dotted curve 2, which is simply 2 
reversed as regards its sign. It is evident that 2’ precedes 
1 now, and therefore the field turns in the direction 2’ 1. 
But the winding which gives 2’ is the same as that which 
gave 2. Hence the field has changed its direction of 
rotation from 1 2 to 2 1, and therefore the motor is reversed. 

Fig. 2 shows how this may be brought about in practice. 
The magnets are shown as a simple ring, and the two 
windings are shown, each divided into two parts only for 
convenience. It is assumed that the power is brought to 
the motor by three leads. In this case one end of phase 1 
is taken direct to a lead. The other end must be joined to 
an end of phase 2, and the junction point be taken to a second 
lead. To the third lead is taken the free end of phase 2. 


The problem is to be able to join an end of phase 1 with 
either end of phase 2 and with one of the three leads, and 
at the same time to put the free end of phase 2 to the other 
lead. | 

A simple way of doing this would be to have a two-way 
switch, as shown diagrammatically. The contact bar is 
special. It has three arms, all insulated from one another, 
but mechanically connected, the longest of which bridges 
over from the contact ring connected to the end of phase 1 
to one or other of the contact-pieces connected to the two 
ends of phase 2, while the two short arms have each an end 
on the inner contact arc which is connected to the main lead 
only, and are arranged at such an angle to the main arm 
that when the latter is touching one contact stop one 
short arm is touching the other contact stop. The reversal 


FIG. 2. 


occurs by simply switching the long arm from one contact 
to another. That this is so can easily be seen from an 
inspection of the arrow heads in the two phases, which 
are taken for an instantaneous value, and show that 
phase 1 remains unchanged while 1 2 is connected 
across the mains in the opposite direction in the two 
diagrams. The armatures are not shown here, as they do 
not come into this part of the question. The foregoing 
explains how to reverse such a motor. 

The resistance connections aro shown in Fig. 3. The 
first diagram in the figure shows a short-eircuited armature 
without commutator, and in this case the resistances must 
be pat in the stator circuit. It is again assumed that three 
leads come from the generator. Two of these go direct to 
an end of each phase. The other ends of the phases are 
taken to the resistances, which are shown as liquid type here. 


FId. 3. 


These are electrically connected together and the connec- 
tion is taken to the third lead. The reversing arrangement 
is not shown here for the sake of simplicity. It could 
easily be introduced, as all that is necessary is to see that 
one resistance is in each phase, and that both resistances 
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act synchronously, both on cutting out and switching in. 
As a rule. short-circuit armatures are only built for small 
powers. The torque depends on the current in the armature 
and the strength of the field. In the case cited, the resist- 
ance weakens the field at starting, and so causes the armature 
current to be excessive at first. To avoid this, the motors 
for large powers are built with the ends of the armaturo 
windings brought out to sliding contacta, which are con- 
nected to resistances in the armature circuit. These. are 
gradually cut out, leaving the armature practically the same 
as before electrically, but during starting they have the 
advantage of keeping 
field can be at ite normal strength from the commencement. 

The second diagram in Fig. 3 shows this arrangement. 

he armature is provided with three contact rings, b 
which it is diagrammatically represented, one of whic 
joins the ends of the two phases, and is connected to the 
contact bar of theresistance permanently. The other two rings 
are connected, one each to a free end of the two phases, and 
from them leads are taken to the ends of the two resistances, 
which are here shown capable of being switched out and in 
by one contact bar, which works quite symmetrically on 
both. This latter method with resistances in the rotor 
circuit has a further advantage. In installations with high 
voltages, the stator field with no resistances can be highly 
insulated with great ease to stand the voltage. The arma- 
ture, however, can be wound for quite a moderate voltage, 
and this makes the resistances cheaper, because they need 
not be so well insulated as formerly, when they were in 
tho stator circuit, and the resistance to be brought into 
circuit is also reduced with the reduction of voltage. Hence 
it is preferable to use the arrangement corresponding to 
the second diagram in Fig. 3. The foregoing replies to the 
second part of the question, which is now therefore com- 
pletely answered.—T. C. 


Answer to No. 249 (awarded 5s.).—In order to reverse 
the direction of rotation of an ordinary two-phase induction 
motor it is only necessary to transpose the ends of the 
winding belonging to one of the phases, leaving the other 
pane unchanged. This has the effect of reversing tho 

irection of rotation of the rotating field. It can be carried 
out by means of a simple double-pole switch, as shown in 


Stator Windings. 


av lic 
A esi cane 


Phase I Phase Z. 


Fia. 1. 


Fig. 1 for a four-wire two-phase motor, and in Fig. 2 for a 
three-wire one. If, when the motor is running at full speed 
in one direction, the reversing switch is suddenly thrown 
over, a large rush of current will occur in the rotor and in 
the stator, and at the same time the rotor will exert a 

owerful braking action and the motor is almost instantly 
brought to rest and then starts up in the reverse direction. 
In the case of railway motors this braking action is desirable, 
and is therefore usually not reduced by the insertion of 
resistances anywhere. In the case of small motors also 
it is often unnecessary to introduce resistances, as the 
current cannot rise to any very great value. For motors, 
however, whose output exceeds about 10 h.p, some sort of 
starting resistance is always supplied. This may be placed 
in the stator circuits, as shown in Figs. 1 and 2 (the whole 
resistance being inserted just before reversing and when 
starting up), but is more usually and with much greater 
economy p in the rotor winding. For this latter 


down the armature current, as the | 
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arrangement the rotor must be of the wound ” type, with 
slip rings, and not of the short-circuited type. The 
windings of these rotors are usually arranged in three-phase 


2 Stator Windiygs, 


D 
0 0 
Starti 
Resisto ; 
Fid. 2. 


star fashion both for two-phase and three-phase motors, 
and a three-legged resistance is inserted, as shown in Fig. 3, 
the three legs being controlled by a single handle. en 
starting up, or when about to reverse, the whole of the 
resistance is placed in circuit, and is then gradually cut out 
until the rotor windings are short-circuited. In this way 


STARTING $ 


RESISTANCE 


the rotor and stator currents are prevented from becoming. 
excessive, whilst a reasonable starting or reversing torque 
is still exerted by the rotor.—Q. 


Answer to No. 249 (awarded 5s.).—In order to reverse 
the direction of rotation of a multiphase induction motor 
it is only necessary to change over one phase of the stator 
winding, and although it is sometimes considered advisable 


Qa euro 


PRASE A 


GENERATOR 
Fid. 1. 


to change over all the phases of a three-phase motor, we 
need not enter into the reasons for this, as the question 
refers particularly to a two-phase motor. Fig. 1 n a 
diagram of connections of a switch for performing the 
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necessary reversal. It will be seen that six contacts are 
required, two for the phase whose direction is not changed 
and four for the reversed phase. The three positions of 
the switch are shown, the thick lines representing the switch- 
arms bridging the contacts in each instance. 

As s the connections of a starting resistance, this 
will depend upon the method adopted for starting the 
motor, and it will not be out of place to briefly discuss 
the various arrangements for starting induction motors. 
When starting, an induction motor behaves as a short- 
circuited transformer, and consequently there is a big rush 
of current in both stator and rotor windings. This large 
current should result in a good torque, but owing to the 
action of leakage only a very small torque is actually pro- 
duced, and unless the motor is on a loose pulley, and can 
thus quickly run up to full speed, there is a great probability 
of the windings getting damaged. Owing to this fact, and to 
the effect which it has upon the line voltage, it is advisable, 
and in the case of large motors absolutely imperative, that 
means should be taken to prevent, or at any rate greatly 
diminish, this sudden rush of current. We will consider 
three different methods of 5 this: (1) By 
means of step-down transformers, by which arrangement 


900 09S 900g - 
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Fie. 2. 


the motor can take a large current, but at a low voltage, 
while only a small current is taken from the line. The 


transformers are generally provided with a device for 


gradually short-circuiting the coils, and finally cutting out 
the transformer all together. (2) By inserting resistance 
in the stator windings. (3) By means of resistance in the 
rotor circuit. The advantage possessed by the two first 
methods is that a simple short-circuited rotor can be used, 
whereas a wound rotor with slip rings is an essential con- 
dition of the third method. By either of the first two 
arrangements the pressure at the motor terminals is reduced, 
and as the output of an induction motor is practically pro- 
portional to the square of the impressed pressure, con- 
sequently only a very small torque is available at starting. 
For this reason resistance is scarcely ever put in stator 
windings, but should it be decided to do this, or if trans- 
formers are used, the motor must be allowed to start on a 
loose pulley, for sufficient torque is not produced to staré 
with load on. Now, as to tho putting of resistance in the 
rotor circuit, this is probably the most advantageous arrange- 
ment, and may be done in two ways: either the resistance 
can he placed inside the hody of the rotor, orit may be entirely 


ROTOR SUP 
FING. 


Fic. 3. 


separate. By placing the resistance inside the rotor slip 
rings are dispensed with, but some device has to be pro- 
vided for short-circuiting the resistance when the motor 
has run up to speed. In practice it will generally be found 
advisable to have the resistance on the exterior, as it can 
then be adjusted to any required value and gradually cut 
out entirely. The resistance may consist of coils of wire, 
or may be of the liquid type, hut it is necessary that they 
should be as non-inductive as possible. Fig. 2 shows the 
connections for a wire resistance, which should be arranged 


simplest way of arrangin 
voltmeter method of finding power in any part of an, 
alternating circuit is that shown in the accompanying 
diagram. A represents the source of supply of alternating 
current to the circuit ; B represents the primary coil of the 


‘ever, supplied to the primary is obviously the 


believe, to 


in a cast-iron box, and if this is filled with oil the coils 
may have a very large current density, especially as they 
are only required at starting. A very compact and con- 
venient arrangement is to put the starting and reversing 
switches in one cast-iron case and operate them by means 
of one handle, the only complication being that three 
double rows of contacts must te provided on the resistance 
switch, so that the 
the lever is moved either in the right or left hand direction. 
Fig. 3 shows the arrangement of Dobrowolsky’s liquid 
starting resistance, and needs no further explanation.— F. A. 


Question No. 250.—Explain the three-voltmeter method of 


uired resistance is put in circuit when 


measuring power spent in the primary ooil of an 
alternating-current transformer. 
Best Answer to No. 250 (awarded 108.).— Perhaps the 
what is known as the three- 


Fio. 1. 


transformer under test; C representa a bank of inean- 
descent lamps or some other such non-inductive resistance; 
AM is an ammeter to measure the current passing; VM 
(Fig. 1) is a voltmeter. l 

he usual method is to employ a separate voltmeter for 
measuring the E.M.F. of each of the three parts of the 
circuit, A, B, and C. Hence the name of “three-voltmeter” 
method. The arrangement above, however, enables one 
voltmeter only to be used, which can be switched across 
the terminals of either the source of supply, the primary 
coil, or the bank of lamps, by means of a simple switch, S. 
By doing this we avoid any possibility of error owing to 


the three voltmeters not reading quite correctly, and, as we 
shall see, a small discrepancy in one of the measurements 
-affects the result largely. 


Let us examine the different parts of the circuit. The 
bank of lamps has ohmic resistance, but no self-induction, 
hence the current flowing through them and the E.M.F. 


‘will coincide in phase, and their relative amounts will be 


according to Ohm’s law. The primary coil of a transformer, 
on the other hand, has both resistance and self-induction, 
so that the E.M.F. and the current in this part of the 
circuit will not coincide in phase. The actual power, how- 
roduct of 
the current passing and that component of the E.M.F. 
which is in phase with the current. : 
By means of the voltmeter and switches, measure the 
effective E.M.F. across the terminals of A, B, and C. We 
will denote these as follows: | 


E M.F. across terminals of source of supply A=E; 
j j p pomy oo B= EI; 
77 77 77 bank of mps C= E, 


‘Since our primary coil has resistance and also self-induction, . 
it is evident that the E. M. F. across its terminals (E, 


) will 
consist of two components, one due to the resistance, which 
we will call e, and which will be in phase with the current, 
and one due to the self. induction, which we will call ei, and 
which will be 90deg. in advance of the current. Calling 


the resistance of the primary coil R, and the current flowing 


C, we have the relation e- C R. The accompanying graphic 
method (Fig. 2) of arranging these sie aes lashed due, I 
r. Kapp, shows their relationship very simply : 


Set out X Y horizontally equal to e=C R, and also 
X Z=E,, to cut the vertical line through Y in Z. The 
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two components, then, of X Z are X O and X Y, and X Y [or V,?=(V, +2)? +z. 
is equal to e, so that X O is equal to ei, and is due to self- | above, we get 


induction. Now set out X V equal to E. This consists of 
two components, one due to self-induction, but since the 
lamps have no self-induction, X O will be the component 
due to this. V therefore will be on the same horizontal 


* 
va) 


FId. 2. 


line as O and Z. Now, the E. M. F. across the lampe is in 
phase with the current and also with e. We have then 


and we find a? =E? — ea; 
also ei: = Kt (Ea +e), 
whence 


„al E-E-E? 

é 2 E ` 

Now, the energy absorbed by the coil B = e O, 
C 7E EI — E, 

so that energy 5 ( E, 9 


It will be seen from the nature of this equation that a small 
error in one of the readings, E, Ei, or E, will havea greatly 
magnified result, hence the need of eliminating tendency to 
mistakes by using one voltmeter only. The E M.F. across 
the primary and the bank of lampe should also be adjusted 
so as to be nearly the same in each case. Of course, as we 
must test the transformer at the pressure for which it was 
designed, it will be seen that the E.M.F. of our source of 
power must be some 40 per cent. higher than this. This 
will be obtained either direct from an alternator or by 
means of step-up transformers.—F. H. C. 


Answer to No. 250 (awarded 5s.).—The connections for 
this test are shown diagrammatically in the accompanying 
figure. Simultaneons readings are taken on the three 


A- Inductive 
Resistance R. 


Alternate Currey? 
Supply Maing 


voltmeters, VI, V., and V., and from these readings and 
the known value of the non-inductive resistance, R, in 
ohms, the true power absorbed in the transformer or other 
apparatus, T, is found by means of the expression 


True watts absorbed in T = sb (V — V,? - V,?). 


The truth of this formula may be proved as follows: The 
voltage, V,, across T may be considered as made up of 
two ne part, z, in phase with the current, and 
the other, z, in quadrature with the current—so that 
a*+2,%, or 21 — Vi — 2%, Now, since the resist- 

is non-inductive, the current round the whole 


circuit is given by R The true power absorbed in T is 


vi 
ance, 


therefore 2 x 15 In the same way the voltage V. is 
made up of a part (V, +z) in phase with the current and a 


Pert ay in quadrature with it, so that V= VVT 


Substituting the value for z, found 


Vita (Veta iV- 
V IT 2 Vaz, 


or „ 


2 
9 
2 


and the true power absorbed in T 
= V, a V, z Vir 2 V 
R 2R `’ 
which is the required expression. 

The test is not an easy one to take. It requires several 
skilful observers and the repetition of each reading several 
times if the results are to be at all reliable. It can be 
shown that the best conditions for accuracy obtain when 
the values of V, and V, are alike. Prof. Fleming has 
found experimentally (Proceedings, Inst. E. E., vol. xxi, 
p. 609, 1892) that though the method may be applied 
with fair accuracy to the measurement of non-inductive 
or only slightly inductive loads, it is liable to large 
errors when to measure highly inductive loads, 
such as the watts absorbed by open magnetic circuit trans- 
formers at no load. The reason for this is explained by Dr. 
Sumpner and Prof. Ayrton in the Proceedings, Royal Society, 
London, vol. xlix., p. 434, 1891, where it is shown that if 
an error of n per cent. is made in the reading of each of the 
three voltmeters the resulting error in the power will be 


2 7 
n x id ae per cent., where cos ¢ is the power 
factor of the load. Supposing n=1 per cent., the error in 
the power works out at about 5 per cent. with a load whose 
power factor cos $= 76, but becomes as much as 40 per 
cent. with a power factor of 06, such as occurs in a Hedge- 
hog transformer on open circuit. The three-voltmeter 
method cannot therefore be recommended for genera 
workshop use.—Q. : 


MUNICIPAL TRADING. 


On Wednesday last a monthly dinner of the London 
Chamber of Commerce was held in the Empire Room of 
the Trocadero Restaurant, when the subject selected for 
discussion was 5 Trading.“ Lord Avebury had 
arranged to preside at the dinner and to open the discussion, 
but, unfortunately, he was prevented through ill-health. In - 
his absence the chair was taken by Major Flood-Page, who 
was supported on his right by Lord Wemyss. ter the 
toast of „The Queen had been duly honoured, 

Major FLOOD-PAdx, in opening discussion, called attention 
to the way in which the electrical industry in this country 
had been red by legislation introduced with the idea 
of benefiting the municipal authorities. Instead of England 
taking the highest place in electrical engineering, we had 
in consequence to be content with a low position amongst 
the nations of Europe with respect to electrical work. He 
wished to call their attention to the fact that other trades 
were likely to be similarly affected unless some boundary 
line was drawn as to the scope of municipal trading. The 
Associated Chambers of Commerce had by a large majority 

sed a resolution petitioning Parliament to appoint a 
joint committee to consider the question. This joint com- 
mittee, which, if appointed, would consist of five members 
of the House of Commons and five of the House of Lords, 
would form the highest tribunal to which the question could 
be referred. He was not an advocate of hurrying the 
matter, and would be content, if, after taking a certain 
amount of evidence, which should be disseminated amongst 
the people largely, the committee deferred reporting for 12 
months. Personally he thought that municipal enterprise 
should be confined to doing everything by which all rate- 
payers gained and by which no ratepayers lost. In Bills 
now before Parliament 31 corporations were seeking 
powers to own patents and 19 were asking for powers 
to manufacture steam-engines and dynamos. He was 
strongly adverse to a municipal authority owning patents, 


which might atany time bring them into a lawsuit involving 


— 
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an 5 of from £10 to £40,000. He also did not 
see why the Manchester Corporation should build dynamos 
in competition with the large firm of Mather and Platt, one 
of their ratepayers. Again, ‘the extension of municipal 
trading might resylt in an awful danger from political 
influence, as politics played a considerable part in our 
municipal life. He considered that all trades were equally 
affected, and it must be remembered that in opposing Bills 
before Parliament they had to oppose the interests of the 


Association of Municipal Corporations, which had the dis- 
| housing the poor they turned out 533 poor people and 


pose of a large amount of ratepayers’ money. He 1 
however, if the country really understood what was intended 
the opposition to auch measures would ba successful. 

In Lord AVEBURY’S absence, the following communication 


from him was then read: “The subject which has called 
reat, growing, and, 
mmons as, urgent 


us together this evening is one of 
what is known in the House of 
public importance.“ The indebtedness of our local bodies 
already much exceeds £100,000,000; but if the present 
tendency be continued it will reach many hundred millions, 
and it is, indeed, rapidly assuming gigantic proportions. 
‘The following are among the businesses which various 


‘municipalities in Bills before Parliament this session ask 


— 


for powers to undertake: banking, pawnbroking, coal 
supply, saddlery, telephones, tailoring, manufacture of. 
electrical fittings of the residual products of gas, supply of 
apparatus for games, Turkish baths, cold-air stores, refrige- 


rators, estate agency, printing, constructing lifts, etc. ; and: 


such proposals seem open to many objections. : Thus in 
the first place the municipalities will either make higher 


charges or lose money, or both. Again, the proposals will 
In the United 
States, I understand, the sum invested in electrical under-. 
takings alone already far exceeds £50,000,000 ; and if the. 
be carried out 
generally, it will involve borrowing to the extent of at 


involve borrowing on a stupendous scale. 


proposals of our municipalities are to 


least 100 millions of money in this respect alone. It is 
impossible to say how many hundreds of millions the total 
will reach. It is undesirable that either the State or the 


municipalities should be involved in labour problems more 


than can be avoided, and it will also be a great check: 
to progress. 
who introduced the electric light into the country. 
We had 
years without any return, and though the company is now 
flourishing. the dividend is only 6 per cent. I allude to 
this because my colleagues and I always felt that we had 
special difficulties in those cities where the municipalities 
-owned the gasworks and looked on us therefore as rivals. 
We have seen this session also the municipal objection to 
Bills for providing cheap electrical powers to our manu- 
facturers. The supporters of municipal trading talk a 
` great deal about private ‘speculators,’ but to my mind 
there is a wide gulf between useful enterprise and anything 
which can reasonably be called ‘speculation.’ If, however, 
i speculation is the right word, then I submit that speculative 
investments ought not to fall within the limits of municipal 
duties. Last, but not least, I submit that the action 
taken by municipalities not infrequently tends to defeat 
the very object they had in view—taking, for instance, 
the housing of the poor, which is a subject we all 
have at heart. Any error, therefore, which would lead 
to the opposite result is the more to be regretted. It 
was generally agreed that in many, perhaps most, of our 
cities, there were slum. districts with houses unfit for human 
habitation. Now, there were two ways of dealing with 
this state of things. The municipalities had power under 
the existing law to compel the owners of such property to 
put it into a proper condition ; or, secondly, they might 
buy the property and build workmen’s dwellings them- 
. selves. The first seemed to me the true policy, but the 
second is advocated by many high authorities. Lord Rose- 
bery recently went to Shoreditch to open some workmen’s 
dwellings erected by the Vestry, and he highly commended 
the Vestry, but his speech, if carefully reat was & crushing 
Indictment of their policy. ‘ You have,’ Lord Rosebery said, 
‘accommodated 300 families, dispossessing perhaps. many 
more than that.“ The number of persons, they were told, 
who were displaced, were 533, and those who were pro- 
vided for were 472. This seems a curious way of ‘housing 


I had the honour of boing one of those 


eat difficulties to contend with, and were many 


the poor,’ and dishousing would seem a more appropriate 
expression. It was evident that the more poor they housed 
under this system the more would be houseless ; but did 
the 472 who were housed belong to the same class as those 
who were displaced! Not at all. Lord Rosebery went on 
to say, Lou build admirable buildings, but the inhabitants 
of these new buildings are not the people you dispossessed. 
i These buildings are so superior that in some cases 
they are occupied by a class for whom they were not 
intended —that was to say, under this curious plan of 


housed 472 people, many of whom were richer and 
better off. That seemed a curious way of ‘ housing” 
the poor. But this was not all. Lord Rosebery went 
on to say that there would have been in those build- 
inge none at all of the class for whom they were 
intended ‘if the Vestry had not exercised a wise 
discrimination in refusing tenants who offered much 
more than the rents which you are prepared to accept.’ 
That was to say, the Vestry was to spend thousands of 
pounds of the ratepayers’ money in building houses, and 
then to exercise a wise discrimination in letting them below 
Surely, that offered a wide vista of jobbery 
But that was not all. When the London 


their value. 


by the vestries was right, it was a vast tinkering with 
a vast subject. London had a population of 5,000,000, 
and to house a few thousands of them was really nothing. 
If it was to be done, it should be done thoroughly, and as 
it had cost £30,000 to house 500, they would see what a 
gigantic sum would be required to carry out such a policy. 
The policy seemed to bë oné that would be fraught with 
disastrous results. Lord Rosebery went to bless, but the 
effect of what he said was to condemn the policy of 
the Shoreditch Vestry. That policy ought not to 
masquerade under a false name. It would be less 
tempting if it were called what it was — a policy, 
not to house, but to dishouse the poor. Perhaps, then, 
it would not be quite so attractive. The facts at least, I 
think, show that the subject requires very careful considera- 
tion, and that with the best intentions we may be defeating 
the very object we had in view. Our municipalities have 
immense responsibilities and problems to solve, which are 
enough to tax all their energies. The Government have 
5 & joint committee to consider the whole question. 

urely, therefore, till this committee has reported no 
extension of powers should be given.” | 

Mr. SYDNEY MoRsE said that the tentacles of the muni- 
cipalities were being drawn round practically all trades, 
and he considered that the actions of these municipalities 
would be exceedingly disastrous to the industries of the 
country. He referred to the bad effects of the Tramway 
Act of 1870, as there were comparatively few tramways 
constructed under that Act which had been successful. 
The short tenure of life, coupled with the fact that at the 
expiration of the time the municipality could buy the tram 
way at break-up values, had ruined the tramway industry 
Any such action did not really benefit the ratepayers. The 
monopolies in the old days had proved excecdingly disastrous 
to the country, and he could not conceive that a monopol 
controlled by 40 or 50 members ignorant of tho techni- 


calities of the undertaking, and influenced largely by thejr 


loudest-voiced members, could be commended. He was 
sure that they would not care to put their money in such 
an undertaking. He was pleased to note that on Munday 
last the Committee of the House of Commons had thrown 
out the Huddersfield Bill, which would have authorised the 
Corporation to construct tramways largely outside their 
districts.. He thought that the action of the Association 
of Municipal Corporations, which was drann. an 
association of town clerks, should not be allowed to 
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influence the action ef members of Purlinment 
now attempted. | | 
Mr, Morris spoke in favour of municipal trading if oon- 
fined to those. undertakings in which public property, such 
as streets, wae made use of. He thought that lighting and 
. traction could be done well by the publio authorities. He 
also commented on the fact that when the parcel post was 
introduced the carriers pay San the country strongly 
objected, but that public good had resulted from the move. 
Lord Wemyss considered that the corporations should 
confine themselves to the sewers, sanitary arrangements, 
and the roads, and leave the supply of public commodities 
to individual effort It was individual enterprise that had 
made the nation, and not the municipal authorities He 
believed that the Electric Lighting Acta had thrown baek 
the electrical industry very considerably. This was reong- 
nised by Parliament, in that the period mentioned in the 
first Electric Lighting Act had afterwards been doubled. 
Even if it reaulted in nobe charges, he believed that 
private enterprise should be fostered, and predicted that 
‘if the present state of affairs was allowed to go and SERET 
there would be no Chambers of Commeree in future, as all 
the work would be kept in municipal hande. 
‘Other speakers followed in favour of opposition being 
brought to the extension of municipal trading, and 
Major FLoop-PaGE finally aummed up the debate by 
pointing aut that the whale enterprise of the Empire was 
at stake. 


in the way 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Storage Battery Preblems. 
BY E. J. WADE, ASSOCIATE, 
Part I. 


1 who has given any thought to the principles under- 
lying the chemical storage of electrical energy must at some 
time or another have been struck by the extraordinary fact that 
in apite of the theoretical reversibility of of galvanic com- 
bination—and their name ig legion—yet one and one only out 
of the whole number is commorcially feasible, so that at the 
preson, day storage cells may at once ba classified thus—practical : 
ead-sulphuric acid-lead peroxide cells ; unpractical : all 
others. Such, however, being the state of affairs, it appears a 
fairly safe inference that this special combination must 
distinctive features not shared by any other, or at least by any 
other whose cast is not prohibitive, and on examination this 
soon proves to be the case. 

Several noteworthy features, each contributing towards its 
success, might be cited ; but the really unique characteristic of 
the oombinatien as a whole lies in the fact that the electrodes, 
the active materials, and the compounds produced from them 
are, under every normal condition of use, all insoluble in the 
electrolyte employed. In every other galvanic combination with 
which. commercial sto has been attempted one or both 
of the eleotrodes or active materials hava been soluble, and 
this solubility has in the long run invariably proved fatal. If 3 
soluble negative is used, and the majority of the attempts 
made have been in this direction by substituting zino for lead, 
the metal can only be redeposited effectively under certain 
conditions, and for a limited number of times. If the positive 
ia soluble, as, for instance, in the early attempt of Messrs. 
Thomson and Houston to adapt the Daniell cell to storage 
purposes, there is the additional trouble that its soluble salt 
inevitably reaches sooner or later to the negative electrode, 
where it is also deposited and sets up destructive local action. 
The latter objection of course applies to all kinds of fluid 
depolarising agents. For these, amongst other, reasons the 
difficulties in the way of constructipg successful storage cells 
with soluble electrodes have up to now proved insurmountable ; 
while a second combination, which follows the lines of the 
lead acoumulator and only forms insoluble compounds at 
both poles, yet remains to be discovered. So advantageous, 
however, to the electrical industry might be the results 
attending the introduction of an altogether new type of cell, 

of greater capabilities than those now in use, and 
g0 considerable should be the reward of its inventor that the 
subject well merits further investigation and experiment in 
b directions ; but I incline to the apparently paradoxical 
opinion that the solution of the problem (if any) will be an 
insoluble one. Also, I think that, considering the extent to 
which the field has already been worked over, success is most 
likely to be attained by the utilisation of some of the less 
studied and more obscure reactions into which the metals enter. 

On turning our_attention again to the lead-sulphuric acid- 
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lead e combination, the atorage cell of oommerce, a 
second remarkable fact epoountera us. We find that alghough 
these cells have now been manufactured and used on a large 
commercial seale for close upon 20 years, and during that time 
have been the subject of frequent laboratory investigations, it 
is not yet definitely settled what are the exact physical and 
chemiesl changes taking place in them. Now, this is a most 
u state of i If, as ia not impossible, we 
may always. have to depend on this one combination for all 
practical electric storage, it beegmes of the greatest impo 
ance to determine whether its capabilitiog have already 
developed to their utmost limits ; or, if not, in what directions 
further advances are pomible ; but how can this be done without 
any certain basis to work from? The last 15 years have 
witnessed more improvements in lead aooumulatorg than might 
at first aight be apparent from an inspection of the cells them- 
selves, for they haye consisted net so much in any radical 
alterations of type as in a better underatanding of the methads 


r 


of treatment, the of manufacture, and the proper 
proportions and selaon of the yariqus component parte, § 


unless the one factor is improved without depreciating the 
other, that in itself hardly constitutes any real advance. Qn 
this question of weight versus durability, however, the views of 
dere who have had actual experience with the later and 
lighter types of cells would be of much use and value. 

The preceding considerations must be my excuse for e 
ooagiderable portion of this paper to a discussion of some of the 
theoretical and chemiosl guons connected with lead cells ; 
for if I oan help to throw light, or be the means of getting an 
further light thrown on this part of the subject, I may after 
be doing the most practical service ble. Personally, I 
have no doubt that, as far as any explanation based solely on 
the results of chemical analysis can help us, the ‘‘ double 
sulphation ” theory gives the nearest approximation to what 
does or should take place on discharge. Put shortly, this 
theory maintains that, on discharge, lead at the negative and 
lead peroxide at the positive react with sulpburio acid in 
the electrolyte, and are both converted into nor | 
sulphate, water being eliminated at the positive; and the 
reactions are expressed chemically in the following well-known 
equations : 25 

At the negative eleetrode— „ os 

Pb+S0,=Pb8O, ; 


at the positive eleotrode 
PbO, + H, + H,SO,=PbSO,+2H,0 ; 


and the aum of the reactions at both electrodez— 


Pb + 2H,80, + PhO, =2PbSO, + H,O. 2 
I have advisedly said that this is the“ nearest approximation 
to the discharge reactions, for the above statements, if taken 
literally and without considerable mental regervations, especially 
with regard to the very definite facts embodied in thé equa- 
tions, are probably inaccurate, and certainly open to question 
in nearly every particular. tad fy dake 
In the first place, it is doubtful whether negative active 
material is simply lead, Pb, using the word and symbol without 
any qualification and in their usual sense ‘as applied to the 
ordina metallic form of that substance. If for a’ negative 
electrode of spongy metal electrolytically prepared, we substi- 
tute one containing metallic lead in as fine a state of subdivision 
as it is possible to procure it by purely mechanical means, such, 
for instanoe, as lead dust or lead wool, no practical stóra 
capacity can be obtained. The evidence seems to show that chp 
spongy lead at the negative, in addition to ita extreme porosity, 
possesses distinctive chemical properties and is a trpe:dllatropic 
modification which enters into combination somewhat differen ] 
to how lead does in its normal condition, M. Datrieus, wht 
was, I believe, the first to propnund this view of ‘the nature of 
the negative active material, has shown that the E. M. F. of 
various galvanic combinations in which F 
lead is employed is 8 to d volt higher than that obtain by 
substituting ordinary sheet metal. This proves that the former 
must be in an abnormally active state, and the same fact in soared 
chemically by the extreme readiness with which negative active 
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material oxidises when exposed to the action of the air, the 
combination taking place so rapidly that the heat liberated very 
considerably raises the temperature of the electrode. 

Secondly, there is some reason for believing that the positive 
active material is not normal lead peroxide, PbO,, if we adapt 
as our standard for that compound the residue left after treating 
red lead with dilute nitric acid, which certainly has a propor- 
tional composition agreeing with this formula. Mr. Fitz-Gerald 
drew attention to the point in 1890, the evidence being of a 
somewhat similar nature to that just adduced in the case of the 
negative active material namely, a difference in the E. M. F. 2 
— — air proparod 1 
s t the ine ytically pre peroxide 
of a A aap electrode is also an allotropic modification and not 
iden with the amorphous anhydrous peroxide obtained by 
chemical means ; but in this case the matter is complicated by 
Mr. Fitz-Gerald’s further observation that, as far as his expe- 
rience goes, the electrolytic peroxide is always hydrated. While 
then, for lack of more definite kuowledge, still using the formula 
PbO, it must be considered only 3 correct. 

Thirdly, the usual equations are very misleading as to the 
nature and composition of the discharge 2 ise Quite apart 
from the confirmation afforded by analysis, the most casual 
examination shows that the active materials are never fully 
on pap by the time the discharge is completed, no matter 
under what conditions it is taken nor how the quantity of 
active materialemployed. Even with the merest films of spongy 
lead and lead peroxide the same fact is patent to the eye. 

This is indeed only one aspect of the more general objection 
which has been by Mr. Fitz-Gerald for many years past, 
that the very definite discharge equation must have some 
e Aaron E. M. F. corresponding to it, no matter what 
may its absolute value; whereas the E. M. F. of a dis- 

ing cell is a constantly one. Even granting that 
the s but rapid drop of E. M. F. generally observed durin 
the first few minutes of a diso is the result of specia 
reactions not allowed for in the equation, and that the complete 
and sudden loss of voltage which ends the discharge is also 
brought about by causes beyond its scope, yet the fact remains 
that throughout the normal and useful rtion of the 
discharge - between these two, the E. M. F. is slowly but 
steadily f all the time. Even the assumption of the 
ae conversion of either of the active materials into normal 
ead sulphate, PbSO,, under ordinary discharge conditions, is 
not to be. reconciled with their observed behaviour, which 
is in many respects incompatible with the presence of 
N of that substance. To instance one. 
No lead sulphate is probably quite irreducible, if not 
unperoxidisable, in a dilute sulphuric acid electrolyte of 
the stren ordinarily used in sto cells, provided all 
the materials are absolutely pure, for the smallest traces of 
impurities make a remarkable difference in this respect. But 
however that may be, there is no doubt as to its being acted 
upon with extreme slowness, under the most favourable con- 
tions, in admixture with other materials of a more conductive 
nature, and then only with an excessive outlay of energy in 
proportion to the result obtained ; whereas both the active 
materials can be brought back to their original states of lead 
and lead peroxide with great rapidity and the expenditure of 
very little more current than is theoretically n . This 
discrepancy, as well as the almost complete masking of other 
roperties of the normal sulphate, can hardly be explained as 
ue to its state of extreme sub-division and intimate admixture 
with unaltered active material, for under certain well-known 
conditions of: treatment it does appear in full ion of its 
distinctive colour and with its non-conductivity and irreducibility 
aggressively in evidence. 

A good deal more might be said as to these and other 
reasons which forbid our accepting the double sulphation 
theory in its simplest form except as a purely provisional 
statement ; but without stopping to discuss them further, I 
will give a very brief summary of -what I believe to be the real 
nature of the various changes that go on in the cells. 

Commencement of Discharge.—The active materials of fully- 
charged negative and positive electrodes consist of lead and lead 
peroxide respectively, but both in allotropic or polymeric states, 
and possessed of a molecular structure far more eomplex than 
is 5 by the formuls Pb and PbO,,. 

ormal Discharge. — On discharge, no molecules of lead or 
lead peroxide are wholly and directly converted into normal 
lead sulphate; but, still maintaining their complex molecular 
structure, they pass through a long series of true compounds 
containing SO, in gradually increasing proportions. In this 
way no portion of the active materials loses its conductivity, 
nor is out off from electrical connection with the remainder, 
and its easy and rapid desulphation on recharge is thereby 
provided for. 
End of Discharge.—This absorption of SO, does not and 
cannot go on until the molecules are fully sulphated, because 
at some intermediate s their electrical resistance, which 
previously has only been creasing slowly, commences to go 
up with extreme rapidity. This c ange is necessarily accom- 


— 


f 


by an equally sudden and rapid fall in the cell's potential 
ifferense, which soon es below the usual limiting value ; 
but if the oircuit is still maintained the internal resistance goes 
on rising, and in a short time the potential difference is reduced 
practically to zero. Most probably the rapid acceleration of 
resistance sets in when the molecules of active material have 
attained the respective proportional compositions Pb,O,SO, and 
Pb, S0. 
Reversal. —If the current is kept flowing through the cell by 
means of an external E. M. F., reversal now commences. No 
further sulphation of the active materials takes place, the pro- 
portion of SO, present in the molecules remaining constant 
throughout this stage, but lead gradually over to 
peroxide at the negative, and vice rersd at the positive, until 
their composition, as given above, is exactly reversed. Here 
again the change is only effected through a whole series of 
intermediate compounds, and the molecules retain their complex 
structure intact. - 
Recharge.—The recharge of a cell, whether in continuation 
of the reversal or as the normal charge following on a discharge, 


consists essentially in the gradual withdrawal of SO, from the 


molecules until allotropic lead and lead peroxide are again 
reproduced. Other reactions on charge are only incidental, so 
far as the active materials are concerned. 

„ Sulphating.”—Using this word in its well-understood 
technical sense, sulphating consists in the breaking up of the 
complex molecules, containing more or less SO,, into a number 
of simpler and independent molecules of normal lead sulphate 
and of lead or lead peroxide. This rearrangement of structure 
destroys the continuity and conductivity of the active material, 
and at the positive, if not at both electrodes, is accompanied b 
an inorease in bulk which may lead to the breaking up of 1 
and its support. Nothing further is needed to bring about this 
change than reat on open circuit ; but the instability of the 
compounds appears to be largely proportional to the oe 
of SO, present either in the active materials or in the electro- 
lyte—that is to say, it increases with the extent to which the 
cell is discharged and with the strength of acid used in it. 
Probably local action, due to impurities and other causes, plays 
an important part in facilitating the same result, and a still 
more favourable condition is the excessive weakening of the acid 
electrolyte in the pores of the active materials during discharge. 

It will be observed that the foregoing views are entirely 
based on the possibility of the active materials existing in 
two distinct molecular states—an allotropic one involving a 
complex structure, and, although unstable, corresponding to 
the normal and healthy working condition of the cell, and 
a simpler and more stable one, but identical with the 
undoubtedly deleterious condition known as ‘‘ sulphated.” 
From its very nature direct proof of this assumption is 
almost impossible, and as the indirect arguments are mostly 
noorel. and require a consideration of some of the 

urely chemical characteristics of the lead compounds, I 
have dealt with them separately in the second part of this 
paper. In it I have also traced out in more detail the 
different changes that must ensue in the cell according to 
this hypothesis, for the way in which it enables us to furnish 
a consistent and reasonable explanation of the oell's behaviour 
in every respect appears to me to furnish one of the strongest 
arguments in its own support. One obvious objection to the 
theory may be referred to here. Involving, as it does, the 
formation of numerous sulphated lead compounds of indefinite 
composition, it runs counter to the usual text-book chemistry, 
which draws an absolutely hard-and-fast line between chemioal 
compounds and mechanical mixture. In recent years, how- 
ever, the rapid advances made in our knowledge of physical 
chemistry have provided much evidence obtained from very 
different sources, such as the properties and behaviour of alloys 
and of aqueous solutions, all tending to prove that substances 
may exist whose components do not apparently follow the law 
vf combination in multiple proportions, and yet must in other 
respects be regarded as true molecular and chemical ocom- 
pounds. Of this nature are the compounds normally formed 
during the discharge, reversal, and recharge of a lead cell. 

From this basis of theory we can now proceed to the con- 
sideration of some points of more direct practical importanoe. 
In the first place, if it is true that the molecules of active 
material inevitably cease liberating electrical energy when they 
are about 50 per cent. sulphated (giving on analysis 44 per 
cent. by weight of unaltered peroxide at the positive, and 
40:5 per cent. of uncombined lead at the negative) owing to a 
sudden and large increase in their electrical resistance at that 
atage, then the actual performance of commercial storage cells 
approaches far nearer to the theoretically possible maximum 
than has hitherto been supposed. If it could be effected elec- 
trically, the complete sulphation of Ib. of lead would liberate 
118:5 ampere-hours, and the complete reduction to sulphate of 
1lb. of lead peroxide, 102 5 ampere-hours ; but I consider that 
the real standard of perfection should be just half these values— 
that ia, 59°25 and 51°25 ampere-hours respectively. (The 
figures for the peroxide are based on the assumption that its 
proportional composition is PbO, ; if it is hydrated, ita possible 
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output will be slightly less.) The active materials of well- 
designed and properly-formed Planté-type electrodes do, I 
think, often approximate to these outputs when discharging at 
low rates, say in nine to twelve hours; and, judging from the 
analyses of the positive paste in the E.P.S. oll, tested by Prof. 
Ayrton in 1890, the active material of Faure-type electrodes 
is also capable of doing so; but in this special instance the 
previous treatment of the cell was exceptionally favourable, 
and as on a 12-hour discharge rate its capacity came out about 
3d p cent. above its listed value, it had evidently been 
worked up to a state of efficiency but seldom attained, still 
less maintained. 

In practice, pasted electrodes hardly ever give more than 
50 to 40 ampere-hours per pound of positive or negative active 
material ; while about half these values is probably a more 
usual figure : for, although the specific cutput of the active 
materials in new electrodes is often high, yet in many cases 
it decreases considerably with use ; and if the electrodes are of 
faulty design or manufacture, or the cells not properly looked 
after, it may drop to almost any extent. However, with all 
electrodes, whether of the Planté or Faure type, there is a very 
considerable falling off in the specific output of the active 
materials as the discharge rate is increased. The exact amount 
and curve of decrease varies with every different make of cell, 
but the best of them do not, at a three-hour rate, give more 
than two-thirds to three-quarters of their output on a nine to 
twelve hour rate, while if discharged in one hour their output 
is only about one-half, or even less. After all, then, there is 
still some considerable margin left for improvements in the 
ratio of output to weight, especially when rapid discharges are 
required, and these are often precisely the cases where a reduc- 
tion in weight would be of the most importance and use, pro- 
vided it were not effected at a sacrifice of durability. 

It is evident that to obtain the maximum output from any 
active material the electrolyte must have access to each of its 
individual molecules so as to include them all in the electro- 
lytic circuit, and its porosity, therefore, must be thoroughly 
molecular—that is to say, in addition to the s that exist 
between the small visible particles of material , each of these 
particles must itself be porous throughout. Most negative 
active material necessarily fulfils this condition, as the electro- 
lytic reduction of the oxide or other insoluble salt employed 
must leave each molecule of lead surrounded by a space, also 
of molecular proportions, previously occupied by the other 
elements in combination with it. 

The case of positive active material is somewhat different. 
If it is prepared from salts, such as lead sulphate or lead 
chloride, possessing about twice the bulk or half the density of 
lead peroxide, its molecular porosity is initially provided for just 
as it is in negative active material ; but if it is obtained from 
litharge or minium or other compounds whose density is about 
the same as that of the peroxide itself, it is not at first sight 
evident how it can possess any porosity beyond the spaces 
between its visible particles, while if it is produced from solid 
metallic lead by a formation of the Planté type, no porosity of 
any kind seems to be provided for. In these cases, how- 
ever, the materials, before being peroxidised, no doubt pass 
through an intermediate stage of partial sulphation accom- 
panied by a proportional increase in bulk, so that in this a rk 
the conditions are to some degree the same as if lead sulphate 
‘had been the original raw material. That some such growth 
of the positive active material does take place during its first 
formation is shown by the expansion of its support which 
almost invariably attends this process, whether the electrodes 
be of the formed: or pasted variety. But although the pores 
and spacing are there, they are quite inadequate to contain 
anything approaching the amount of electrolyte required for the 
full discharge of the active material surrounding them. Negative 
active material sufficiently porous to hold its own volume of 
liquid will have what is sometimes incorrectly called a density 
of 5:7 (half the density of solid lead, 11°4), or, as I prefer to 
term it, a 50 per cent. porosity ; and this is a good average 
figure for the spongy lead in commercial oells. Lead peroxide 
being bulkier than lead, positive active material is, as a rule, 
not nearly so porous, and a good average material will certainly 
not have more than a 35 per cent. porosity, or a so-called 
density of about 6°3 (two-thirds that of solid PbO,, 9°45), 
and it will only contain one-half its own volume of electrolyte. 
Now solid lead requires about 24 times and solid peroxide 
about 16 times their own volumes of dilute sulphuric acid 
Specific gravity 1-200, for their 50 per cent. sulphation with 
a fall of acid strength to specific gravity 1.450; so that 
negative and positive active materials of good average porosity 
can only contain about one twenty-fourth and one thirty-second 
respectively of the quantity of electrolyte necessary for their 
complete discharge under these conditions. Even if the whole 
of the acid were abstracted from the solution in the pores, 


leaving nothing there bus water, then the negative and positive | 


active materials could respectively contain only about one-eighth 
and one-eleventh of the necessary amounts of 1°200 acid, or 
about one-seventh and one-tenth if 1·500 acid were employed. 
These figures show very clearly how entirely the output of a 


lead cell is dependent on the diffusion of acid from the main 
body of the electrolyte into the depleted solution in the pores 
of its active materials, As long ago as 1889 Duncan 
and Wiegand called attention to some of the resulta that 
must ensue if proper diffusion were not provided for; and 
Messrs. Gladstone and Hibbert, in their communication to 
this Institution in 1892, also indicated some of the effects 
probably due to this cause. In the latter instance, however, 
they were considering the matter chiefly in its relations to 
the E.M.F.’s of cells under various conditions ; and I think 
it yet remains to be i how far-reaching are the 
consequences of defective diffusion, and how many of the 
faults and shortoomings of the cells may be attributed to it. 
Rightly to comprehend the scope of its action, it is advisable 
to consider in some little detail just what takes place in the 
active materials of a cell when discharging at some rate suff- 
ciently high to bring the effects of imperfect diffusion well into 
5 is, at a rate which reduces ita output considerably 
ow what can be obtained at slower rates. ; 

It is impossible to say the exact 5 which the 
different parts of the active materials contribute towards 
the discharge current on ‘first closing the external circuit, for 
this largely depends on the relative resistances of the electrolyte 
and the active materials themselvee—a very problematic ques- 
tion. Lead in a solid state has only about one-twelfth the con- 
ductivity of copper, and in the porous condition its specific 
resistance is almost certain to be very much higher, but even then 
it is no doubt considerably less than that of the electrolyte ; 20, 
as regards the negative electrodes, the layers of active material 
nearest to the opposing positives will tend to supply more than 
their due share of the total current. On the other hand, although 
lead peroxide is one of the best conductors of electricity of 


any solid compound substance not entirely metallic, its 
resistance is of the order of a fluid electrolyte, and is bly 
higher than that of the ordinary acid solution in a ; there- 


fore, at the positive electrode it is possible that at first the 
inner layers of active material may a little more 
rapidly than the others, At both electrodes, however, the 
distribution of the work is also affected by other conditions, 
such as the nature 5 of the conducting support ; 
and, on the whole, it be simpler and not much amiss to 
assume that the initial contribution of every molecule of active 
material to the discharge is approximately equal, provided that 
sufficient time has ela since the previous change for the 
strength of the acid thoroughly to equalise itself 4580 
the pores. But this state of affairs begins to alter immediately 
after the eae has 5 he Speen 2o oe 
sufficiently rapid to supply acid to parts of the electro 

as fast as it 15 being withdrawn by the active material, the 
solution becomes graduated into a series of layers or strata 
(assuming the active materials are of uniform porosity through- 
out) of different strengths ; those layers direct] y adjacent to the 
surface undergoing practically no alteration, while the inner- 
most layers be the most weakened. 

This change must necessarily be accompanied by a variation 
in the E.M.F.’s acting at different parts of the active materials, 
for it has been demonstrated 17 several researches, notably 
those of Messrs. Gladstone and Hibbert and of F. Streintz, that 
the E.M.F. of a lead-lead peroxide couple in dilute sulphuric 
acid depends on the strength of the electrolyte. pees ee 
speaking, it slowly decreases from 2°05 volts in 1°200 acid to 
1°85 v in about 1-030 acid, and then drops away rapidly 
to 1°45 volte, the E. M. F. of the couple in pure water. 
Consequent in its turn upon the variations in the E.M.F., 
the relative rates at which the molecules generate current 
are correspondingly affected throughout the active materials, 
for only by that means ean a uniform potential difference be 
maintained. between every portion of the opposing eleetrodes. 
In this way, too, the inequalities in the strength of the 
electrolyte are prevented from passing certain limits, because 
just as fast as the acid in solution diminishes, so does the 
rate of sulphation which brings about this diminution decrease 
also, until at all points in the active material the oe of 
acid and its replenishment by diffusion just balance each other, 
the net result being that the outer layers supply considerably 
more, and the inner layers considerably less, u their due 
share of the current. This unequal distribution of the work is 
not only maintained throughout the discharge, but 
more pronounced towards the end, for the conditions which 
regulate the rate of diffusion are steadil growing worse the 
whole time. The active materials gradually increase in bulk as 
they sulphate, thereby reducing. their porosity, and it is just 
those portions through which the whole of the diffusion to 
the interior has to take place that choke up soonest and most 
thoroughly. As the discharge proceeds the E. M. F. falls fastest 
when the sulphation is most rapid, and a more equitable pro- 
portion of the work would then be thrown on to the other 

rts of the active materials were it not that their output is 

imited by the rate of diffusion, so they can only draw on the 
surrounding electrolyte till its strength and their E.M.F. 
is correspondingly reduced. 

To be continued.) 
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LONDON TRAMWAYS COMMITTEE. 


In a good many directions the ways of English 
legislation are wonderful. They are to go-ahead 
people crude, extortionate, and dilatory, yet, as 
Lord Rosebery said of the Boer war, we muddle 
through all right in the end. But at what a cost ! 
Take the matter of the London tramways as an 
example. The situation is this. The London 
County Council, rightly or wrongly, has been allowed 
to acquire the tramways, but having acquired the 
tramways it is not permitted to work the tramways 
by the best methods known to practical science 
without obtaining further powers. The necessity 
for farther powers is due to the fact that change of 
system involves further expenditure, and further 
expenditure is not allowed to any authority when 
the money has to be borrowed—that is, when it is 
nòt paid out of revenue. There may be great 
wisdom in this paternal supervision of finances, 
but, as we say, it is costly. It is an ill wind that 
blows nobody good, so the class yclept lawyers 
and agents revel in the proceedings for obtaining 
and opposing Bills. Necessary, therefore, under exist- 
ing conditions, but, nevertheless, very much of the 
nature of a farce, are the proceedings this week of the 
House of Commons Select Committee, presided 
over by Sir S. Hoare, to consider the Tramways Bill 
(No. 2) of the London County Council. All that 
has been said of a vital character for or against the 
power sought by the Bill could have been said on 
half a dozen sheets of foolscap, considered by the 
electrical department of the Board of Trade in the 
length of a winter’s afternoon, and fairly decided by 
the head of that department at a cost inappreciable 
compared with that incurred by a Select Com- 
mittee. So far as we can find, not a single new 
word has been said and no information added to 
what already existed. The Council, as we all 
knew, and as set forth in his opening the case 
by Mr. S. Pope, Q.C., intends to use a conduit 
system generally, but wishes to retain the right 
to the use of an overhead system in suitable 
districts with the consent of the vestry. Out of 
forty local authorities in the county of London, 
only three appeared in opposition to the Bill. 
According to precedent, the case for the Council 
was put forward to. show its sunniest side, and 
although it is not expected to do quite as well as 
Glasgow, it is estimated that with the advent of the 
use of electric traction a considerably increased profit 
will be made, estimated at £140,000. To make the 
required electric installation requires an outlay of 
£850,000, and allowing £59,000 for interest and 
sinking fand at 7 per cent. per annum, a profit on 
the transaction of £81,000 will remain.. Of course 
these figures are all estimates, and we may say 
at once we have no great confidence in them. 
What we have confidence in—and the reason 
for such confidence can be obtained from every 
forward step through historic times—is that any 
action taken to increase comfort and convenience 
for travel has always obtained substantial reward. 
The supersession of broad-wheel wagons by coaches 
and of coaches by railways, and of the old-fashioned 
railways by the newer developments, are all instances 
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to the point. Just as in each of these cases time 
was saved, comfort and convenience increased, with 
a corresponding increase of revenue, so the super- 
session of horse traction tramways by electric 
traction tramways will increase traffic, and that to 
an extent which fully warrants the change over. 
Exact figures are therefore unnecessary, and though 
estimates may be incorrect, the result is bound to 


come out favourable. Whether we are correct or 


not in thinking that tramways are an evil and an 
hindrance to progress is not now in question. We 


are bound to accept things as they are, and not 


as the idealist would have them; thus tramways 
are a transition evil, and must be made as 
acceptable and useful as possible. The putting 
of one competent engineer at the head of affairs 
will ensure uniformity, a result that will conduce to 
economy as well as convenience. He will ensure 
by his design that if practicable—and it is prac- 
. ticable—no electrolytic action will trouble the gas 
or water mains, also that as little disturbance as 

possible will be made with such mains during 
the period of change, and, in fact, that the least 
expense, trouble, or annoyance will be. given 
in any direction. In his evidence he stated that 
he had allowed £15,000 per mile as the cost 
of the change over, and any engineer will know 
that this means as perfect construction as can be 
obtained. A saving of £3,000 per mile might be 
made by an overhead system, and £1,500 a mile by 
a surface-contact system. As regards the latter, 
although its possibilities are very great, it is doubtful 
whether any engineer of repute would at the present 
time pin his whole faith upon any system yet tried. 
Altogether, the evidence before the committee has 
been frivolous, not to say vexatious, the whole affair 
being a sheer waste of time and money caused by 
our antiquated methods of procedure. 


LONDON TRAMWAYS. 


The committee appointed by the House of Commons to 
consider the Tramway Bill (No. 2) of the London County 
Council decided yesterday afternoon to recommend that 
` the same should be passed, subject to the systems of 
traction adopted being approved by the Board of Trade. 


CORRESPONDENCE. 


One man’s word is no man’s word, 
Justice needs that both be heard.” 


DEATH BY ELECTRICITY. 


SIR, —In your reprint of my article on the above 
subject in your issue of Feb. 9, 1900, a comparatively 
serious error exists, due, undoubtedly, to the typographical 
omission of a decimal point in the footnote to the original 
contribution in the New York Electrical World and Engineer. 
This error was corrected by me in a short letter to the 
editor, and the correction a in that journal on 
Jan. 6, 1900. In the article as it appears in your journal, 
it seems that I passed siz amperes at 12,000 volts through 
a dog without . permanent fibrillation, or ztoppage 
of the heart-beat. In reality but siwz-tenths (0 6) of an 


ampere at 12,000 volts were passed through that animal, ' 


which, of course, is ae a different matter, and if one. 
considers that many dogs can withstaud that intensity, or 
even a current of considerably greater intensity, for several 
seconds without the production of the physiological cardiac 
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effect, the failure to kill thé animal in the above-mentioned 
instance was neither remarkable nar very unusual. Many 
subsequent experiments with properly measured currents 
at that voltage, and of even: less intensity, for instance, 
0˙5 virtual ampere, have clearly demonstrated that, 
contrary to the statements of Messrs. Prevost and Battelli, 
the high-tension currents from transformers and induction 
coils yielding secondary currents of sufficient intensity 
roduce cardiac fibrillation just as readily as equally strong 
ow-tension alternating or continuous currents do. 

Further, if I may extend thie brief communication a 
little more than I had intended to do at the outset, I wish 
to add that, after numerous endeavours to cause the 
fibrillating dog heart to resume its normal mode of action 
by the brief application of a shock from the powerful high- 
tension transtormers employed by me in my experiments, 
I have not found such shocks at all efficient in causin 
such hearts to resume their beats in the fashion desori 
by Prevost and Battelli. In fact, similar shocks applied 
from my ‘electrical apparatus to the normally beating heart 
vid the skin always threw that organ into fibrillation. 
Possibly the capacity of the machinery employed by me 
was too great. However, a momen shock from a 
condenser of the proper capacity and properly adjusted 
will often cause the heart to resume its beats, as I have 

inted out, an observation that has since been corro- 
borated by Prevost and Battelli in the Journal de 
Physiologie et de Pathologie Générale, No. 1, January, 1900.— 
Yours, etc., R. H. CuNNINGHAM, M.D. 


FORTHCOMING EVENTS. 


Fripay, MARCR 23. 

Physical Society. At 6 p. m., discourse on An Electromagnetic 
Experiment,” by Prof. 8. P. Thompson, F R. 8; Some 
Experiments illustrating Syntony, by Mr. P. E. Shaw ; and 
“ An Electrical Micrometer,” by Mr. P, E. Shaw. 

Institution of Civil es. —Ab 8 p.m., students’ meeting. 
Paper on “The Development of the Modern Locomotive 
Engine,” by Mr. J. W. Cross, 

Tastitution ef Bilectrical Engineers (Glasgow Section).—Ab 
8 p.m., paper on Mevhods of Charging for Public Supply of 
Electricity.” by Mr. W. W. Lackie. 

SATURDAY, Marcu 24. 

Inctitution ef Electrical Eagineers.—At 11 a.m., studente’ visit 
to the works of Messrs. Easton, Anderson, and Goolden, 
Limited, Erith. Train from Charing Croes at 9 50 a.m. 

North East Coast Institution of Engineers and Shipbuilders.— 
At South Shields, general meeting. 

Glasgow and West of Scotland Technionl College Scientific 
Socioty.—At 7 30 p.m., paper on High-Speed Reciprocating 
Engines,” by Mr. A. Coats, B.Sc. 

Tustitutton.— At 3 p.m., Lectu:e III. of six on ‘‘ Polarised 
Light,” by Lord Rayleigh, M.A. 

MoxpAT, MARCH 26. 

Society of Arts.—At 8 p. m., Cantor Lecture IV. of four, Photo- 

graphy of Colour, by Mr. E. Sanger Shepherd. 
ToxspAr, Marcu 27. 

Institution of Civil Engineers. — At 8 p. m., ordinary 
Discuesion on papers on The Great Central Railwa 
sion — Northern Division, by Mr. W F. Bidder, and 
Division, by Mr. F. Douglas Fox, M. A. 

Fripay, Marcu 30. a 

Electre-Ha:menic Soeiety.—At 8 p.m., at Café Monice, smoking 
concert, o 

Institution of Civil Hagineers.—At 1.45 p.m., studente’ visit 
to the works of Messrs. John Bazley White and Broe., 
Limited, Swancombe. 

SATURDAY, MarcH 31. 

Reyal Institution.—Abt 3 p.m., Lecture IV. of six, on ‘‘ Polarised 

Light, by Lord Rayleigh, M.A. 


eee 


ELECTRIC TRACTION. - 


mee 0 
Exten - 
thern 


At a largely attended meeting of the Gloucestershire Engi- 
neering Society, held at Gloucester on Wednesday night, Mr. 
W. A. Walton, A. M. I. E. E., read a paper entitled A Glance 
at Electric Traction, and its Progress in the United Kingdom. 
After noting the chief advantages offered by electric traction 
the lecturer briefly considered some of the methods ado 
for harnessing the great unseen foros to our tramcars and g- 
stock, and then proceeded to review some typical examples 
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of works that had been carried out in the United Kingdom. 
If, said Mr. Walton, they looked into the various means 
by which vehicles were electrically propelled, they found 
systems in great variety, and much ingenuity had been 
expended on some of them; but for their present purpose 
it would suffice to group them in the following manner: (1) 
electricity conveyed by a third insulated rail beside the 
track ; O) by an overhead conductor; (3) by accumulators 
carried on the. vehicles; (4) by an underground conduit, 
necessitating a slot in the roadway throughout the track ; (5) by 
surface contacts on the roadway. | 

The first-named, or third-rail system, as it was best known, 
was used for overhead or underground railways, or such tracks 
as were entirely fenced and enclosed. Obviously, level crossings 
would not be possible, nor could such a system be applied to 
street traffic. Several very successful examples of the system 
were in operation in this country, but the completion in 1893 of 
the overhead electric railway at Liverpool eclipsed all former 
andertakings. It had been a notable success from the start, 
and still occupied an unique position in this country. Even 
the well-known Metropolitan Railway was about to adopt eleo- 
tricity for a section from South Kensington to Earl’s Court, 
£20,000 being voted for the experiment, and it was quite 
5 that eventually the whole of the Circle would trail 

hind electric locomotives. 

With regard to the accumulator system, such a self-contained 
arrangement, said Mr. Walton, appeared to have many possi- 
bilities, but practical and commercial difficulties stood in the 
way. In the first place, the accumulators added greatly to the 
deadweight of the vehicle, and in order to keep the weight as 
low as possible the batteries had to be worked at high rates of 
pares in comparison with their size. High maintenance 
coat and low efficiency were the result, fully 30 per cent. of the 
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trolley, which had since been adopted, and considerable exten - 
sions to the tramways had been carried out. : 
With reference to ‘‘ surface-ocontact ” a ah like conduits, 
the first cost was heavy, and upkeep probably heavier. They, 
like conduits, might at present be considered experimental in 
this country, but if the practical difficulties of either could be 
overcome, they would form a valuable adjunct to the overhead 
system for busy centres of traffic. | 
Reverting to the overhead trolley system, and after dealing 
with its practical application and details, Mr. Walton said that, 
notwithstanding the opposition brought against the overhead 
conductor, it was making t progress, as the list of tramways 
adopting it clearly showed. For ease of equipment, moderate 
first cost, and low maintenance coste, it left all competitors 
behind. With regard to cost, from data obtained from Mr. 
Clifton Robinson, the cost of working a well-equipped line should 
not be more than 5d. per car mile. In several towns, notably 
Plymouth, St. Helens, Dover, and others, electricity for 
lighting and tramways were both being supplisd from one 
enerating station, but large traction schemes, said 
alton, could beat be served by stations exclusively used for 
the pu , as at Bristol, Glasgow, and Dublin. 
The lootitee was profusely illustrated with diagrams, photo- 
graphs, and specimens of materials used for the construction of 
electric traction lines. 


ELECTRIC OIL-PUMP. 


The illustration we give horewith is of an arrangement 
of oil-pumps designed by Mavor and Coulson, of Glasgow 


View cf the Mavor and Coulson Enclused Motor geared to Two Rotary Oil-Pumps. 


stored energy ben lost. For road vehicles, where the tractive 
force might be 60lb. or 70lb. per ton of load, the deadweight 
of the accumulators inflicted serious limitations ; in fact, they 
might look upon electric vehicles of this description as a 
„ dream of the future —from a commercial standpoint, at 
all events. For tramway purposes, with 30lb. per ton 
as the tractive effort required, the situation was not 
quite so bad, but considerations of weight and space 
3 power enough being carried to run at satis- 
factory speeds, an entirely downhill route being somewhat 
difficult to find. There was an accumulator line in Birmingham 
about three miles long, and worked by 12 cars. These were 
‘being worked with very fair success by chloride cells, but the 
Birmingham Tramways Company would, however, gladly con- 
vert the line to the overhead trolley system next week were it 
“not for opposition on the part of the loval authorities. 

Co ing to the conduit systems, of which, said the lecturer, 
many been devised, and a pile of money had been handed 
over to a considerate Patent Office by sanguine inventors, 
many practical difficulties beset these systems. Great first 
cost was unavoidable, and the maintenance, involving so much 
supervision and repairs, would be heavy. Considerable difficulty 
was found in preventing leakage from the charged conductor, 
wet and dirt getting through the slot and causing much mischief. 
Blackpool had two miles of line on the promenade running for 
‘some years, but Mr. Quin, the Corporation engineer, found that 
with the spray from the sea playing havoc with the insulation, 
and sandstorms filling the conduit with sea-sand, a change was 
desirable; in other words, if the trams were to go” smooth] 
sentiment must go, too, (and he boldly urged the overhead 
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The two pumps are of the rotary type, and are specially 
arranged to deal with heavy oils. The gear between the 
motor and pumps consists of a raw- hide pinion and two cut 
spur wheels. The arrangement is such as to balance any 
side thrust on the spindſe of the motor which would be 
felt if one pump only were used. The motor runs at 
700 revolutions and the pumps at 250 revolutions per 
minute. The motor is one of the enclosed type standardised 
by the makers, with additional bearings cast at one end. 
A good feature in the photograph is the placing of a two- 
foot rule on the base-plate, so that an idea of the actual size 
of the pump and motors can be obtained. 


KINGS LYNN ELECTRICITY WORKS. 


Gas v. Steam. 


As has been mentioned before, the extensions of the 
King’s Lynn electricity works are to be made with steam 
plant, while the original machinery, laid down under the 
advice of Prof. Henry Robinson and started last autumn, is 
driven by power gas. The report adopted by the Council 
in which the change to motive power was advocated has 
called forth a counter report from Prof. Robinson, which 
has again been answered by Mr. John Pilling, the electrical 
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engineer of the Council. These two reports, which we give 
in full below, were discussed at the last meeting of the 
Council. As matters of personal character were connected 
with the report, the Council properly went into committee. 
The result of the discussion was, we understand, in favour of 
the extension being made with steam plant, as already 
agreed. Our readers will remember that at the Leyton 
worke the new machinery will be driven by steam. The 
following is the report from Prof. Robinson above 
referred to : 


Gentlemen,—I heard indirectly only a few days ago that a 
sub-committee had made a report, which had not been sent to 
me, containing serious misstatements about the electric light 
works, which I felt it my duty to protest against in a report 

resented to the Electricity Committee at their meeting on 

eb. 21 ; and in. pursuance of the arrangement made with the 
Electricity Committee at that meeting, I beg to offer you the 
following comments on the report of the sub-committee re 
extensions, dated Jan. 29, 1900. 

It appears that this committee visited a number of central 
stations in the London district, including two designed by me, 
with a view to obtain information to guide them in deciding 
upon the kind of plant to be adopted for the extensions which 
are now urgently necessary at Lynn. 

Excursions of that kind are useful and desirable, provided 
that the committee are accompanied by a competent technical 
expert who is able to direct attention to the important points 
in the works, and to sift the information volunteered by persons 
connected with the works, so as to prevent non-technical men 
from being misled by inaccurate statements made without any 
due sense of responsibility for the consequences. 

I understand that Mr. Pilling accompanied the committee, 
and I presume he was a party to the report they agreed upon. 
The responsibility for the false statements it contains must 
therefore rest largely upon him. If he knew the statements 
were false, comment is needless ; but if he did not know they 
were false, it shows gross ignorance on his part. 

The firat point I wish to deal with is the statement that ‘‘the 
great disadvantage of a gas system was the excessive capital 
outlay. The capital outlay per unit of plant at Leyton is £192, 
or twice that of most steam stations.” The obvious inference 
from these statements is that, owing to the adoption of gas 
plant at Leyton, the capital outlay was £96 per kilowatt in 
excess of what it would have been if steam plant had been used, 
and that therefore a sum of upwards of £20,000 was wasted in 
consequence of my advice having been followed. The further 
inference is obvious also—namely, that a waste of nearly 
£15,000 has ocourred at Lynn for the same reason. 

The absolute falseness and stupidity of these statements will 
be apparent from the following facts : 

1, The total costs of the central stations at Leyton and Lynn 
have been far below £96 per kilowatt. 1 

2. The obst of the central stations is the only portion of the 
5 which ia affected by the type of generating plant 

0 


85 To have saved £96 per kilowatt by the adoption of steam 
would, of course, mean getting the central station provided for 
leas than nothing. 

4. The figure of £192 per kilowatt was arrived at by dividing 
the total capital outlay at Leyton, including an exceptionally 
extensive system of mains, to reach the consumers over a large 
area, and also an extensive system of public lighting, by the 
number of kilowatts provided in dynamo power. 

5. The corresponding figure at Lynn will be under £150 per 
kilowatt, including a system of mains and public lighting, 
decided upon by the Corporation, extending far beyond what I 
advised them to undertake. 

6. The corresponding figure for 15 large continuous-current 
stations in London is £117. These stations belong to the 
following companies and vestries : Charing Cross and Strand 
Company, Chelsea Company, Kensington and Knightsbridge 
Company, Notting Hill Company, St. James and Pall Mall 
Company, Westminster Company, St. Pancras Vestry, Shore- 
ditch Vestry. The total capital outlay on these undertakings is 
£2,438,256, and therefore a fair average for large stations can 
be arrived at. They contain plant of 20,865 kw. Their 
maximum load is 16,188 kw. Their stand-by capacity is 
4,675 kw. The entire cost of these works per kilowatt of 
maximum load” is £150, or practically identical with that 
of the Lynn works, where the stand-by consists of storage 
batteries. 

7. The cost of continuous-current central stations, exclusive 
of land, is given in the accompanying pamphlet, published by 
me in 1893, as £22,500+ £50 per kilowatt of maximum load 
delivered to the distributing mains (see marked passages on 
pp. 11, 12, and 14°). This basis is a little different to the 
foregoing calculations, as it allows for the logs in the feeders. 
The Lynn station has a capacity of 176 kw. on this basis, and 
should therefore oost about £11,300. The actual cost will 
probably exceed this by about 10 per cent., including all extras, 
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Having to the exceptional work ou piling foundations 
and the rise in the price of machinery since the engineers’ 
strike, it cannot be asserted that the discrepanoy is large. 

8. The corresponding capacity of the Leyton station as 
carried out by me was 120 kw. in dynamo capacity. The battery 
capacity, however, was in excess of that necessary as a stand-by 
to one dynamo, and therefore 150 kw. should be taken in 
estimating the cost of my 18935 rule, which then shows £10,000 
as the cost of a steam station of the same capacity. The actual 
cost of the Leyton station up to this date was £10,600.: It 
would have been less if the Leyton Council had not, in their 
fear of there being no demand for the larger plant, decided to 
carry it out in two stages instead of doing the whole at one time. 

9. It will be observed that this cost works out at £71 per kilo- 
watt of maximum load capacity and E55 per kilowatt capacity 
provided in dynamos and batteries (200 kw. in all). In face of 
these facts I am accused of having wasted £96 per kilowatt by 
the adoption of gas instead of steam. Is it possible to conceive 
a statement more idiotio and false ? 

10. I must warn you against arriving at false comparisons 
based upon the estimated cost of the extensions proposed by 
the committee—namely, one boiler, one engine and 200-kw. 
dynamo, one engine and 120-kw. dynamo, with eoonomisers, 
condensers, circulating pump, eto. Without a stand-by boiler 
this plant only serves as an additional unit of 40 kw., as it 
would not be safe in an electric light station to rely on one 
particular boiler always being fit for use. Assume, therefore, 
that another boiler is added, and that all the plant is properly 
housed and all accessories properly duplicated, then ite working 
capacity may be reckoned at 120 kw., and not 320, or even 
200, for it is an established n that the largest unit of 
plant (or its equivalent) must be kept in reserve as a stand-by. 
One hundred and twenty kilowatts at the station will correspond 
to about 105 kw. delivered to the distributing mains, compared 
with 176 kw. supplied by the existing plant. One hundred-and 
five kilowatts, according to my 1893 rule, should cost 25,250, 
and a proper extension with gas-engines would not cost more 
than this sum. ; 

The second statement to be noticed is that the worst 
feature of gas plant is that the capital outlay increases 
nearly in proportion to the size of the plant, whilst in a steam 
station this is not so.” If the alleged excess of £96 per kilowatt 
were nota myth, this statement would no doubt be a serious 
one. No evidence is adduced in support of .the statement, 
however, and I have already shown in paragraph No. 6 on the 
first question that the cost of the Lynn works per kilowatt is 
not greater than that of 15 much larger stations in London, 
I agree that where space occupied is an important factor, and a 
large output is required, steam power must at present be 
resorted to, and on these grounds I recognise that the change 
which is being carried out at Leyton is a wise one, as they 
unfortunately appropriated par of the original site for other 
papos, and have recently had to buy a piece of the adjoining 
and at a greatly enhanced price. Moreover, the demand at 
Leyton is increasing at a rate far beyond the expectations of 
everyone concerned in promoting the original undertaking, and 
this is undoubtedly due to.the extremely low price at which the 
current is supplied. At Lynn there is no probability of the 

uestions of space ever becoming a difficulty. You will recollect 
that when the Walks site was contemplated I advised a 
steam plant there, but when the large area of waste land at 
your present site was adopted I advised gas plant instead. 

The third inaccurate statement is that as the plant increases 
in size the economy in fuel consumption with gas plant vanishes, 
and that at Leyton, ‘‘ when 500 h.p. was reached, the consump- 
tion was less for steam than for gas.” In support of this state- 
ment the committee adopt the foolish expedient of quoting the 
cost of fuel per unit at Leyton during the Welsh coal strike, 
and in 10 places not affected by that strike, where the actual 
price of coal is usually from one-fourth to one-half the price 
which has to be paid in London. The proper way to test the 
question is to compare different works in the same district. 

Referring again to the 15 large continuous-current stations in 
London, I find from the figures given in Lightning on Feb. 15, 
1900, that only two companies attained lower fuel costs than 
Leyton. During the period referred to, however, the South 
Wales coal strike disturbed the condition and affected Leyton 
(using anthracite) more than the other stations, where inferior 
coal was used, and frequently fines were thereby incurred on 
account of smoke nuisances. In the previous year only one 
company (the St. James’s and Pall Mall) succeeded in equalling 
the economy attained at Leyton, when the outputs were in 
the ratio of about 28 to 1. Economy in fuel aga is 
extremely important where a large scheme of public lighting is 
adopted, as the fuel costs in that case form a higher proportion 
of the total costs than in the case of ordinary supply to 
private consumers. 1 : 

The fourth point on which great stress has been laid, is that 
“the maintenance, repairs, and attendance of gas plant are 

ter than that of steam plant.” In reply to this statement 
1 velet to 103 cases given in Lightning on Feb. 15. The cost of 
repairs and maintenance is less than at Leyton in only 15 
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ual to Leyton in five places, and than ten in 83 
. Itis therefore clear that the conolusion of the com- 
mittee is entirely inacourate. In the instance of Richmond 
(quoted by the oommittee) the published cost of maintenance 
and repaira is 70 per cent. higher than Leyton. As regards 
attendance, I admit that large steam-engines do not require so 
much attendance per unit as small gas-engines; but that this 
item of coat does not counterbalance the other economies can 
be proved by. again referring to the 15 large continuous-eurrent 
stations in London, where I find that the ‘‘ total costa of pro- 
ducing 19,680,774 units was £195,685, whieh shows an average 
of 988d per unit, as compared with 2 26d. por unit at 
Leyton. It is true that at Shoreditch the total oosts are 
only 206d. per unit, but this is due to the use of a dust 
destructor. The St. James’s and Pall Mall Company, who 
supply the cream of the West-end district, and have an output 
of over four million units per annum, have ancceeded in getting 
their total costs” down. to 1°96d. per unit. In this case 
nearly all the consumers are within a few hundred yards of the 
central station, whereas at Leyton they are mostly at double or 
three times the distance, involving a corresponding additional 
loss in distribution. Moreover, the load factor at St. Jamen’s 
is 14°91 per cent., compared with only 11:60 at Leyton. In 
non-technical language this means that the demand at St. 
James's lasta 28 per cent. longer every day on the average than 
at Leyton, and this is well known to be conducive of economical 
results. The coal strike raised the fuel costs at St. James's by 
only 0°05d., against 0°17d. for anthracite at Leyton. All these 
facts tend to show that under precisely similar conditions the 
„total costs ” per unit would be practically identical in the two 
stations St. James's and Leyton. I have not referred to any of 
the alternating-current stations, because the electrical arrange- 
menta are so different. If they had been included, the su 
economy of the Leyton system would have been still more 
conspicuous, | 9 
In further reference to thia question of economical supply, it 
is interesting to note that the chairman of the Leyton Electric 
Lighting Committee, Mr. Musgrave, recently atated that the 
average cost of the eurrent to private consumers was now only 
a trifle over 54d. per unit, and ‘‘ he considered that there was 
probably no district in the United Kingdom where the con- 
sumers had received such great advantages so soon after the 
opening of a new station.“ Referring again to Lightning of 
Feb. 15, 1900, I find only nine other places (out of 103) where 
the private consumers get their current for less than 33d. per 
unit, and in all these cases, except two (Edinburgh and Sunder. 
land), the ourrent for public lighting is charged fur at a higher 
rate than at Leytou. Coming nearer to Lynn, tu compare with 
more similarly situated, as regards coal supply, I find 
that your fuel cost is already far below that of Cambridge or 
Yarmouth, and gage to be steadily improving upon that of 
Norwich, which has some four or five times your present rate 
of output. The sub-committee say they were much concerned 
about the gas stations at Morecambe, Coatbridge and Belfast 
being unsuccessful.: As regards Belfast, I believe the fact is 
that the Corporation Gas Committee were afraid that the 
introduction of electric light would injure their department, 
and, therefore, induced the engineer to use their gas for 
working the electric light station. It is generally recognised 
that this was a mistakes policy, but it no way reflects upon the 
wisdom of using producer gas. The engines adopted at Belfast 
were of a much more complicated design than those at Lynn. 
Morecambe and Coatbridge are both situated within the area 
of cheap coal supply, and it is surprising that gas-engines were 
ever put down there, because chesp coil or slack cannot at 
present be converted into gia by any process suitable for an 
electric light station. The North-Western Railway Company, 
however, have rather a large gas station at Liverpool, and I 
believe are satisfied with its results. The sub-committee say 
that a more satisfactory service can be given by steam plant 
than by gas plant. I venture to submit that the ordinary 
consumer is best pleased with a cheap supply ” so long as the 
pressure is steady. The supply in Lynn is quite as steady as 
the best steam-engine supplies, and the only failures I have 
heard of have been due to neglect on the part of the attendants. 
At regards cheapness, you will find out by practical experience 
that my advice has been justified by the results. 

I have already warned the Electric Lighting Committee that 
if. their scheme of extensions is carried out, it will throw the 
working of the station into utter confusion next winter. Their 
acheme involves taking out and selling one of the gas-engines. 
The loss on this, by the way, will have to come out of the rates 
for the year. The existing foundations will have to be altered, 
and new plant erected ready for the autumn load. It requires 
an extremely sanguine mind to expect the work to be done in 
the time available, and it would, in my opinion, be a most 
foolish thing to shift any of the existing machinery. The com- 
mittee’s justification for this ill-advised scheme is based upon 
a series of utterly false propositions, which I feel it my duty to 
protest against at once. If the Corporation is content to allow 
the scheme to proceed, they will not be able in the future, when 


matters are in a deplorable muddle, to say that I looked on and 


allowed them to be utterly deceived without offering them a 
word of warning. It is amazing that people should presume 
to advise and influence you who show not only absolute 
ignorance of the subject, but also a most censurable faoulty 
for misrepresenting matters of fact.—I am, etc., 

Feb. 20 1900. HEN RT RORNSON, M. I. C. E. 


* Extracts Referred to. — The oapacity of the station is stated 
in kilowatts. One kilowatt is capable of delivering one Board 
of Trade unit per hour to the lamps. Thus a 300-kw. station 
means one which can deliver 300 units per hour to the lamps. 
The cost of central stations is taken to be £2,500+2£45 per 
kilowatt for the alternating-current system. For the continuous- 
current system it is taken at 2, 500 E50 per kilowatt with 
feeders averaging half a mile long, and £2,500+ 246 per kilo- 
watt with feeders averaging one quarter of a mile long. 


The following is the report on the same subject from the 
resident electrical engineer (Mr. J. Pilling) : 


Gentlemen,—I have gone over Prof. Robinson's comments 
on the report of the extension sub-committee, and I think the 
first point which need be noticed is his denial that a gas system 
of generation is greater in capital cost than a steam system of 
equivalent power, but more particularly that the capital oost of 
the works of the Leyton Urban District Council is not excessive. 
He compares the Leyton and Lynn works with the great London 
companies, some of which ‘have been working eight to twelve 
years, and in many cases have spent considerable sums in 
alteration of works during the time. They have had to expend 
considerable sums on land, and even purchase buildings and 
clear sites, while at Leyton and Lynn land has been secured for 
next to nothing. Large sums have also been expended on ite 
incidental to company finance. 

Prof. Robinson refers to a pamphlet published by himeelf in 
1893, but I should think he must admit that the deductions set 
forth will not hold good to-day. One paragraph states that 
‘tthe ordinary incandescent lamp can only worked at 
pressures not exceeding 110 volta,” whereas to-day stations are 
supplying lamps at 250 volts. This fact alone bas greatly reduced 
the capital coat of works which have recently been laid down, 
and has altered the arrangement of works and systems to a 
great extent. The only true comparison of capital cost is with 
works laid down by loeal authorities under somewhat similar 
circumstances. Now Leyton, out of 55 municipal works given 
in Lightning of Ost. 5 last, has the highest capital cost per 
kilowatt of plant amongst works using a sintilar system (low- 
pressure) supply, and is only exceeded by one alternating: 
current station. These works are all compared on the same 
basis—i.e., the total capital cost divided by the dynamo capacity 
in the works. I believe that without exception all the Groot. 
current works in the provinces use batteries, and in many cases 
have large systems of public lighting included in the outlay. 
The following are low-pressure sala works, showing the 
total capital cost per kilowatt as given by Lightning in October 
a with the amount of street-lighting as published in March, 
1900 : 


Kw. of Cap. cost 


Total capital —Streebt-lizghting~ 

Town. cost Aros, deen, plant. per kw. 
Aberdeen £61,779 125... 200. 1,000 ... £6] 
Belfast* ...... 96 2788. 900 107 
Bradford ...... 166976 ... 51 ... 35 2 769 60 
Brighton 237,987 ... 257 ... 1,027 3.210 74 
Buruley rt. 40,619 3. 12 . 304 138 

rr 33 079 ... 32ã2u;( . Ut .. 108 
Chester 51772 .. 159. 750 73 
Dewsbury ... 26,691 16 . — 280 95 
Dundee 45.409 50 — 560 82 
Edinburgh 287,465 ... 744 — 3,148 91 
Glasgow ...... 339,782 ... 237 — 2 600 130 
Hull .......... 4958 ... — — — 1.150 82 
Lancaster 28.662 29 55. 479 59 
Leyton g 47.047 12 267 — 245 102 
Manchester... 403 716 20 — 4860 . 101 
Nelson ......... 10 613 4 — 100 106 
Nottingham... 127,393 15 — 1622 78 
O.dham 57.110 28 — 1107 51 
Southampton 67,502. 623. — 198 96 
Steff rd 19.177 4 . — 790 85 
Sundorland... 61,931 ... 50 — 860 72 
Whitohavon... 20.275 10 452 210 96 


When the committee visited Leyton, referenoe vas not made 
in auy way to the initial scheme of 140 kw., but to the oapital 
outlay to date, which is certainly excessive when compared 
with balance-sheets of other similar works. He states that the 
capital cost is high owing to the large system of mains 
and public lamps in use there. By their balance-sheet for 
March 31, 1899, I find that the total cost of the works was 
£47,047. Of this sum £18,080 had been expended on ‘‘ cost of 
mains and laying same,” £2,149 on public lamps, £1,897 on 
services, and, say, £700 on engineers fees, eto., making a 
total of £22,826. Now, if you deduct th's from the total 
capital 5 it leaves £24,921 for the works, without 
mains, public lamps, and services, which is equal to over 
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£98 per kilowatt of plant. This figure is higher than many 
steam stations including everything. But it can be further 
shown that the proportion of expenditure on mains to total 
expenditure is not greater than at some'steam stations —viz.: 


Total. Expended Total cosb 
_ Town. expended. on mains. per kilowatt. 
Bury. „000 E17. O00 essere 4 £109 
Chester 61. 900 33,5000 83 
Dundee 400 16,888 8 82 
Glasgow... . 420, oo 210, ooͤͥõ ; 77 
Leyton 47,047 /f᷑ [tl.t 2 . 192 


047 
* March 31, 1899. 


The above are from the Electrical Review of March 2, 1900. 
Prof. Robinson points out that no evidence is adduced in 
support of the statement that the capital outlay with gas-engines 
increases nearly in proportion with the plant. The capital 
Outlay at Leyton in 1898, with 140 kw. of plant, was £201 
per kilowatt ; in 1899, with 245 kw. of plant, it dropped to 
-only £192 per kilowatt; but in 1900, when the plant has 
increased to 578 kw. by the addition of more gas and a large 
steam dynamo, it has 77 to £103 per kilowatt. The 
expenditure at Leyton is £59,478, per the Electrical Review, 
March 2, 1900. ee 

In a gas system you are compelled to put down engines of 
comparatively small power, and drive the dynamos by. belts 
(unless you are willing to- iments). These small sets 
are comparatively more expensive than direct-coupled steam 
dynamos, the foundations are larger and thus more expensive, 
and they occupy considerably more space, thug adding to the 
coat of buildings. The dynamos being of small size, there is 
mòre switch gearing for a given power than with larger 
steam sets. Prof. Robinson states that they have got a large 
storage battery at Leyton, which has affected their capital 
expenditure largely. Other stations have batteries. If the 
cost of the batterios is taken away there still remains a sum of 
£80 per kilowatt for the works, without mains, public lamps, 
services and batteries, which is higher than some works, includ- 
ing everything. The proposed arrangement of steam plant for 
extensions is criticised. The arrangement of plant was fixed 
before it was intended to disturb the gas plant. If this were 
the initial installation of plant I should agree that two boilers 
would be necessary from the start, but as it is intended to 
work the. steam in conjunction with the gas plant, it would only 
pe on five days a week for a few hours each evening in winter 
that the boiler would be absolutely necessary for some time to 
come. I would point out that where Lancashire boilérs are 
used, they, as a rule, have only a sufficient number under steam 
$o eope with the work in hand, and in practice they are as safe 
as storage batteries, provided the feeding arrangements are 
duplicated. 

The proposed extensions, if No. 5 gas-engine remained in, 
would give an additional output sufficient r 4,600 lamps of 
8 c.p. burning simultaneously, and it would enable 9,200 
additional lamps to be connected to the mains, assuming that 
50 per cent. of private lamps were in use at the same time. 
The maximum per cent. of private lamps in use at any one 


. a 


time has been 69 per cent., but this will drop as more lamps 


are connected, You would also have a stand-by engine and 
dynamo able to serve simultaneously 5,800 lamps in case of 
breakdown. The plant would be designed so that a second 
peed could be put in when required, and also a third engine of 

w. 


This leaves you with a spare boiler and dynamo of 200 kw. The 
total cost of these extensions would be £15,500, of which £8,000 
would be spent within the next 18 months. If 120 kw. of gas 
plant were put down it would cost £5,250, whioh is a little under 
-the actual proportion of the cost of your present. works. ‘This 
‘gas plant would enable you to serve an additional 3,500 lamps, 
against 4,600 with the steam extensions, and connect up 7, 
agaist 9,200 with steam plant. Ifa similar complete extension 
were carried out by gas, at the same rate given by Pref. 
Robinson, it would cost £15,750. You would then have 13 gas- 
engines of your present size, only one of which would be a 
stand-by and altogether insufficient. | 
It may be said that one large set must be kept as stand-by.. 
That is perfectly true ; but it should not be forgotten that if- 
ou have a dozen small engines against three or four large ones, 
it is quite as reasonable to expect two or three of the smaller 
ones to be out of order at the same time as to expect one of 
the large sets to be disabled, and this ought to be provided for. 
It is also contrary to nised practice to put down a large. 
number of small units when larger sets would cope with the’ 
work equally well. He agrees with the change to steam at 
Leyton on account of the enhanced price of land, so that it 
may be taken for granted thac the large capital cost of the: 
Leyton works is not due to cost of land. In their last balance- 
‘sheet the item for land stands at £1,264. The deputation,’ 
when at Leyton, were not told anything of dear land, but. 
rather of excessive cost of plant, but I suppose one must give 
themi credit for knowing their own business. © >- -> —_ 
The comparisons of ‘coal consumption in the committer's 


coal at Leyton last year was 0 684. 


} You would then be able to connect an additional 
11,600 lamps to the mains, making a total of over 20,000 lamps. 


t 


lighting. If this is not done, 


excellent. 
engines were ever put down at Morecambe or Coatbridge, as 
they are both within the area of cheap coal.” Asa matter of 
fact, neither of them discarded gás 
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report were given to show what might be e . by gas and 
what might be attained by steam stations using a low-pressure 
system in the provinoes, and not a-comparison between Leyton 
and London works. The coal consumption in any works is 
affected very much by the character of the load, end any works 
which sell nearly half the current. for street-lighting, as at 
Leyton, ought to show's low fuel bill per unit. This is due 
to the long and even load on the plant. The cost of Welsh 
anthracite delivered at Lynn is quite as high as at Leyton. If 
anything, it Appears to be higher, as you were quoted 2s. per 
ton more by the same agent for an equal quality at the same 
riod. As the economy in fuel consumption is the sole reason 
or the adoption of gas- engines in an electric light works, it may 
interest to know what is being done in other works. Out of 
21 works, municipal low pressure, given in Lightning, Leyton 
is only exceeded by Southampton, whilst the average cost per 
unit is only 0°51, against 0°68 at Leyton. Many of these works 
work non-condensing, not being so favourably situated for water 
as yourselves. In one paragraph Prof. Robinson states that he 
‘* has not referred to any of the alternating works, because the 
electrical arrangements are sọ different,” and yet on the next 
page he compares the ooal consumption of Lynn with Yarmouth 
and Cambridge, which are both alternating stations. In com- 
paring Norwich, which has a coal bill of 0°7d., he did not state 
that the load factor was only 9°71 per cent., against 12 or 13 per 
cent. at Lynn. The railway rate from Derbyshire is also 7s. per 
ton to Norwich, against only 5s. to Lynn. 

It is extremely difficult to gather data as. to repair and 
maintenance of plant., In the first place, you cantiot ‘compare 
works which have only been in operation a short time with 
works that have been running for years. Asa rule, when plant 
is first laid down, the contractors maintain the same in repair 
for same months, as in your own case, where the contractors 
are still maintaining the plant. The accounts in Lightning 
mentioned include repairs and maintenance of buildings, engines, 
boilers, dyndmos, machinery, instruments, tools, accumulators, 
mains, meters, switches, etc. It is therefore difficult to say 
how much is due to the engines without a detail balance-sheet 
before you. It is generally admitted, however, by persons who 
have had practical experience that breakages of parts are much 
more frequent than in steam-engines. At Leyton, we are informed 
that they had begun to pot aside a sum of money annually to 
meet this repair item. In some stations they employ fitters to 
carry out repairs, and in such cases. the wages may be classified 
as ‘‘ repairs ” or wages.” Prof. Robinson admits that large 
steam-engines do not require so much attention per unit as 
small gas-engines. a 

I cannot see what is gained by comparing the. total costs ” 
of the great London companies with either Leyton or Lynn. 
However, adopting the same method of comparison, I find that 
of 19 municip:l low-pressure works outside London, in Lightni 
of Feb. 22, 1900, the average total cost per unit is .1°93d., 
against 2°26d. at Leyton. I also find that the average rent, 
rates, and taxes paid by the 19 works of 0:2ld. per unit, 
against nothing, or, rather, £1, at Leyton. Therefore, add 
0°2ld. per unit to the Leyton figure and it becomes 2°47d. I 
also find that the average load factor” of these works is onl 
10°54d. per cent., whilst at Leyton it is 11‘6d. per cent., whic 
is the most important factor for reducing costs. The cost of 
per unit. Now, take the 
cost of coal from the total cost” of 2°47d. (which it would 
have been if the average rates had been paid), and it reduces 
the cost per unit without coal to 1°79d. Nine municipal low- 
pressure works can afford to give them their whole coal bill and 
yet show better results, as follows: Bradford, 1:43d.; Brighton, 
158d.; Burnley, 1 74d.; Chester, 1°3d.; Edinburgh, 1°21d.; 
Manchester, 1'53d.; Nottingham, 1°36d.; Oldham, 1°66d.; 
Whitehaven, 1°6d.. Prof. Robinson refers to a statement made 
recently by the chairman of the Leyton Electric Committes 
that the average cost of current to private consumers was 
now only a trifle over 34d. per unit, but he omitted to state 


that the undertaking made a loss, after paying interest and 
7. 


repayment, during the first year of and during last 
year of £928. I find that for the year ending March 31, 1890, 
104,593 units were sold for street-lighting at an average price 
of 17d. per unit, and 144,312 units to private consumers at 
402d. t the price of 17d. per unit for street-lighting remain 
as it is (which is also the price recommended by him for Lynn), 
and divide the loss of £928, equal to 1°54d., amongst the units 
sold to private consomers, and you get 666d. per unit. This 
demonstrates what I have several times pointed out to you— 
viz., that you should get rather more than 1°7d. for public 
you will require much better 
results than those of Leyton, which Prof. Robinson says are 
Prof. Robinson says: It is surprising that gas- 


on acoount.of the high fuel 
bill. The Morecambe Company went into liquidation, I believe, 
due to an order to remove their works for nuisance, and the 
Coatbridge Company discarded the engines owing to frequent 


‘breakdowns and their unsuitability for driving alternators. - 
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With the steadiness of running of gas-engines I will not deal 
here, as it is entirely a technical question. The committee has 
been advised by me strongly, as by Prof. Robinson, that nothin 
must bo done to the existing plant calculated to inferfere wi 
the supply during the next autumn, and I also advised that the 
Local Government Board may require the loss on the gas-engine, 
if sold, to be taken out of revenue. On this advice the oom- 
mittee understood that it should not be done if found imprac- 
tioa ble. As it was intended co fix the two steam-engines in the 
room occupied by one gas-engine, the committee expected that 
more would be saved on the extension of buildings than would 
be lost on the sale of the engine. 

Nothing is said on the noise and vibration set up, which have 
been one of the reasons for the oommittee's recommendation, 
and which would increase if extensions were carried out by gas. 
I cannot understand how Prof. Robinson can feel so much 
surprise at the committee's recommendation, as I told Mr. Leigh 
Robinson some two months ago that in all probability exten- 
sions would be carried out by steam power, if the noise and 
vibration was not stopped. Yours, eto., 


March 7, 1900. JoHN Priiina, A. M. I. E. E. 


LEGAL INTELLIGENCE. 


THE ATTORNEY-GENERAL v. THE NATIONAL TELE- 
PHONE COMPANY. 


In a Queen's Bench Divisional Court on the 16th inst., composed 
of Justices Grantham and Phillimore, the case of the Attorney- 
General v. the National Telephone Company, Limited, was 
mentioned. 

The Attorney-General said he was there for the purpose of 
moving for an interim injunction against the Telephone Company 
for breaking ap the streeta. The case raised an important question 
of law as to whether they could do this without obtaining the 
license of the Postmaster General, and also that of the County 
Council. His learned friend, Sir Edward Clarke, QC., who 
repreeented tho Telephone Company, was of the contrary opinion. 
Unless some decision were come to as to rights the streets might 
be broken up indefinitely, 

As the Court could not sit long enough to hear arguments on 
both sides, it was arranged that the motion should be taken on 
Thureday, April 5. 


ACETYLENE GAS GENERATORS. 


- Mr. J. J. Blight, electrical engineer, Falmouth, sought at the 

Falmouth County Court on the 17th inst. to recover £36 from 

1 8 and Son, Penryn, for an acetylene gas generator aud 
ngs, 

Mr. W. J. Terrill, for the defence, said his cliente were the 
victims of a misrepresentation. 

Plaintiff denied that he induced defendants to to take the appa- 
ratus on the grounds that it would be much cheaper than coal gas. 
They did not manage the generator properly, and when it was 
tested by witness it did ite work satisfactorily. Mr. Thomas wrote 
that id coet him three times as much as ordinary gas, and he 
reverted to the old illuminant, 

Defendants stated that the plaintiff persuaded them to take 
the generator by the statement that ib would give a better light 
than coal gas at half the cost. They agreed to give it a trial on 
those conditions, but the thing was a failure. 

Me. J. M. Thomas, a member of the Institute of Gas 3 
said acetylene cost six times as much as coal gas used through 
a Welebach burner, at the price of gas at Penryn. Acetylene 
was only ured in isolated cases. | 

Plaintiff ssid New-street station, Birmingham, was lit with ib. 
Id was absolutely untrue that he told the defendant acetylene 
would only cost half as much as coal gas. l 

Judo Granger said the misrepresentation need not be fraudu · 
lent, but if it induced defendants to enter into a contract, that 
contract was void. It was extremely foolish of defendants not to 
have had the whole contract pub into writiug. He mast believe 
the defendants’ version of what occurred, and thought there could 
be no doubt that plaintiff did represent that acetylene was half 
as cheap again as coal . There must be a judgment for 
5 with cests, plaintiff to have the generator and fittings 
ack. 


ELECTRICAL COMPANY INTERESTS. 


An application was made to Mr. Registrar Hope, at the London 
Bankruptcy Court, for an order of discharge on behalf of John 
Charles Howell, 24, Queen Victoria-street, E.C., who during the 
last six years has been connected with the following companiee— 
viz.: John Charles Howell, Limited, B. Howell and Son, Limited, 
Porous Accumulator Company, Limited, Crompton-Howell Elec- 
trical Storage Company, Limited, John Charles Howell, Limited 
(No. 2 company), 1 Company, Limited, Epicycle Manu - 
facturing Company, Limited, and the Pontypool Eleotrio Lighting 


Power Company, imited. 
The Oficial Receiver reported that the bankrupt failed last 
November with liabilities of about £12,682 and assets valued at 


ae 


f 


£11,433, of which £11,393 ted an estimated surplus from 
shares held by creditors as security for their claims, the realisable 
value of which was very problematical. The other assets were 
expected to realise £30. bankrupo commenced businees on 
his ‘own account in 188] as an electrical engineer, at Llanelly. 
Nine years later he took offices in London, and in 1892 he 
converted the business into J. C. Howell, Limited, with a capital 
of £25,000. As vendor he received £10.000 in shares, and remained 
as managing director, ab a salary of £800 a year, until 1895, when 
the company went into liquidation. For many years b the 
bankrupt had been connected with a firm of engineers, chiefly as 
agent for the investigation of proceeses and inventions; ‘but his 
connection with them was severed in 1896, to which severance 
and subsequent action of the firm, who obtained judgment against 
him in August, 1897, the failure was chiefly asori As offences 
the Official Receiver reported (1) insufficiency of assets to pay 
10s. in the £ to the unsecured creditors, and (2) trading wi 
knowledge of insolvency. 

Mr. Devenshire, on behalf of creditore, asked for the bankrupt’s 
aware to be suspended until the creditors had received 10s. 
in the £. 

Mr. F. Cooper Willes, who appeared for the bankrupt, resisted 
that appeal; but the learned Registrar made an order in those 
terms, observing that the assets consisie! of shares in various 
companies the success of which depended very largely on the 
bankrupt’s efforts. The discharge was granted subject to that 
conditional order.— Financial News. 


GUINNESS v. THE RIVER PLATE ELECTRIC LIGHT AND 
TRACTION COMPANY, LIMITED. 


This case came before Mr. Justice Cozens-Hardy on the 17th 
inst. on a motion for judgment in a debenture holder's action. 

Mr. Vernon, for the plaintiffs, said there had been default in 
the payment of interest on the debentures, and the company 
appeared and consented to judgment. 

Judgment was accordingly entered in the usual form in a 
debenture holder’s action.-- Financial News. 


COMPANIES’ MEETINGS AND REPORTS, 


BURY, ROCHDALE, AND OLDHAM TRAMWAY. 


The twenty-third ordinary general meeting of this Company 
was beid on the 16th inst. at the Grand Hotel, Manchester, Mr. 
J. Coomer, the chairman, presiding, when the report (published in 
our last issue) was adopted. 

The Chairman the miles worked during the year were 
2.953, the paesenger mileage 459,529, as againet 442,113 in the 
corresponding period of last year, and the number of passengers 
carried was 3, 837. 336, against 3 657,464 for the half-year ending 
January, 1899. e total receipts from all sources had been 
£23,460, and the total working expenses £20, 478. l 

Mr. James Byrom, the retiring director, was re-elected, as was 
also Mr. W. S. Lewis, the auditor. ; 


BARCELONA TRAMWAYS. 


The twenty-seventh ordinary general meeting of this Company 
was held on Wednesday at Winchester Houee, Mr. E. M. Under- 
down, Q.C., presiding: . 

The Chairman said the number of electrical cars running was 
now 73, and it was hoped tbat within a ehort time 125 would be 
in full operation. The Board hoped that later on they might be 
able to submit a project for converting the Ensanche lines from 
animal to electric traction. Some of the directors were going to 
Spain to study that question on the spot. For January and 
February of this year the receipts had exceeded by £4,522 (equal 
to 31 per cent.) those for the same period of 1899. The diminution 
in working costs resulting from electric traction had been 
enormous. In addition to the preference dividend at the rate of 
5 per cent. it was proposed to pay a dividend at the rate of 2 per 
cent, per annum on the ordinary shares. 

The report and the payment of the dividends therein recom- 
mended was adopted. | | 


IMPERIAL TRAMWAYS. 


The annual meeting of the proprietors of the Imperial Tram- 
ways Company was held on Saturday at the Grand Hotel, Bristol, 
Mr. George White, chairman of the directors, presiding, and the 
directors’ report and statement of accounts for the year 1899 
(published in our last issue) was sabmitted. 

The Chairman pointed out that the receipts were slightly 
better than thoee for 1898, which, coupled with some savings 
made, enabled them to earn 6 per cent., against 5 cent. in 
1898, upon the Corris Railway ordinary etock. he Reading 
tramways receipts also compared favourably with any former 
period, and the dividend earned upon the share capital in that 
company was 8 per cent. for the whole year, agana) 64 cent, 
in 1898. He thought that the opening of the London United Com- 
pany’s tramway would be as nearly as possible coincident with the 
opening of the Central London Electric Railway, which terminated 
ab the commencement of their new electric tramways. With 
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regard to the steps taken during the past 12 months to obtain 

wers for still further extensions, he said that they had gone to 

arliament as directed by the Commissioners, and renewed the 
arrangements with the local authorities excepting one, Teddington. 
With regard to the Uxbridge-road portion of their system, the 
had arrived ab an agreement with the councils of Ealiog, Hanwell, 
and Acton, so that by filling ia this gap of about three miles in 
their authorised system a through line of electric tramways of 
about 12 miles in length would be secured on the main road from 
London to Oxford, commencing at the Central London terminus 
ab Shepherd’s Bush, and te ating in the town of Uxbridge. 
Ab Darlington the profit realised on the year’s working was in 
exoess of any previous similar period. On the Middlesbrough, 
Stockton, and Thornaby electric tramways operations had been 
conducted with the greatest regularity and smoothness. They 
had carried between eight und nine millions of passengers at very 
low average fares, and had made a profit of £14,611. The 
pro powers for certain extensions referred to in the report 
were favourably entertained by the Light Railway Commissioners, 
but as’ yob an arrangement had not been arrived at with the 
owners of certain toll gates. They were about to carry oud an 
extension from the centre of Middlesbrough to the Clarence Ferry. 
The result of the ' trading was a nob profit of £30,251 on 
their investments in the various undertakings. 
` Tbe directors’ report and statement of accounte was adopted, 
and dividends agreed to as follows: on the preference shares at 
6 per cent. per annum, and on the ordinary shares at 84 per cent. 
per annum, for the half-year ended Dec. 31 last. 

Mr. Godfray was re-elected a director, and Messrs. James 


Fraser and Son were reappointed auditors, and the proceedings 


terminated with a vote of thanks to the chairman. 


COUNTY OF LONDON. AND BRUSH PROVINCIAL 
: „ELECTRIC LIGHTING: | 


Directors : Right Hon. Lord Rathmore (chairman); J. B. 
Braithwaite, "hese (deputy chairman); Frederick W. Reynolds; 


street, E.C., on 26bh insb., ab 12.30 p. m.: 

The capital expenditure during the year, on account of the 
Company’s London districte, amounted to £155,608. 12s. 9d., 
making the total expenditure in respect of those districte up to 
Dec. 31 last £718,195. 188. 11d. This expenditure was met by the 
issue in Tagua, 1899, of £200,000 44 per cent, debenture stock 
ab a premium of ES per cent. The premium received from the 
above-mentioned issue has been applied as follows : reduction of 

neral preliminary expenses, £10,000 ; writing off costs in con- 
nection with applications for provisional orders, £2,000 ; amount 
placed to reserve for depreciation, repairs, and reńewals, £4,000— 
total, £16,000. The balance from last account, after payment of 
the final dividend on the preference shares for the half-year ended 
Dec. 31, 1898, less income tax, amounted to £5,775. 18s. 6d., 
and the balance frem revenue account, after payment of 
directors’ fees, rent, rates, taxes, general establishment charges, 
wages, and proportion of saiaries, to £45,417. 8s. 6d., making a 
total available revenue of £51,193. 7s. ; from which must be deducted 
interest on debenture stock, including interest on instalments paid 
in advance, £5,032. lls. ; interim dividend on 20,000 6 per cent. 
preference shares for half-year ended Jane 30, 1899, less income 
tax, £5,800 ; amount placed to reserve for depreciation, repairs, 
and renewals, £6,500; leaving for further distribution £33,860. 
16s, The directors recommend (a) that payment of the interim 
dividend on the 20,000 6 per cent. preference shares for the half- 
year ended June 30, 1899, less income tax, be confirmed ; (b) that 
a further dividend on the 20,000 6 per cent. preference shares for 
the half-year ended Dec. 31, 1899, less income tax, be declared ; 
and (c) bhad a dividend on the 40,000 ordinary shares for bhe year 
ended Deo, 31, 1899, at the rate of 4 per cent. per annum, less 
income tax, be declared, and thab the same be paid to all pro- 
7 99 1 registered at March 13, 1900. This will absorb £21,266. 
3s. 4d., and leave a balance of £12. 594. 2s. 8d. to be carried 
forward. The Company’s interest in the Richmond (Surrey 
Electric Light and Power 5 Limited, has been dis 
of to the Bournemouth and Poole Electricity Supply Company, 
Limited, at a profit. The directors, having 8 in November 
last Mr. A. J. Lawson's resignation as engineer and manager, have 
5 Mr. Charles P. Sparks as engineer to the Company. 

o retiring directors are Mr. J. B. Braithwalte, jun., and Mr. 
A. H. Sanderson, who are eligible for re-election. The auditor, 
Mr. R. H. Marsh, ‘also retiree, and is eligible for re-election. 


-Lonpon STATIONS. 


St. Luke and Clerkenwell, Eastern Holborn and Western Holborn, 
and St. Giles.—The balance to credit of revenue for the 12 months 
ended Dec. 31, 1899,. amounted to £8,707. 7s. 9d. Ia these 
districta the total applications to Dec. 31 last, including power, 
represented the equivalent of 80,923 8-c.p. lamps, of which 61,188 
were then connected to the mains. The applications for the year 
represented an increase of 37,324, and the connections an increase 
of 24,886. At the same date 84 users of motors, aggregating 
381 h.p., were supplied from the Company’s mains, showing an 
increase of 253 bp for the year; and f applications bave 
since been received, raising the total to 125 users, representing 
686 h.p. The special plant erecbed for the generation of cone 


2.000 h.p. A supply of current in the 


‘last represented the equivalent of 56,876 8-c.p. lam 
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tinuons : current for power purpeses is capable. of -supplyi 
Western Holborn aad 
St. Giles districb was commenced in the summer of last year. The 
local authorities have not yet given their consent for the com- 
mencement of the compulsory works under the provisional orders 
held by the Company for Mile End Old Town, Sb. George’s-in-the- 
Kast, and the district of the Limehouse District Board of Works. 
Wandsworth District (including the parishes of Putney, Wande- 
worth, Clapham, Streatham, and Tooting), Camberwell and 
St. George-the-Martyr, Southwark. — The balance to oredit of 
revenue for the 12 months ended Dec: 81 last amountcd to 
£11,136. 10s. In these districts the total applications to 9 5 Ae 
„of w 
51,647. were then connected to the maine. The applications for 
the year represented an increase of 24,240, and the connections an 
increase of 25,738. The work of laying mains throughout the 
compulsory area, and some additional streets in the Camberwell 
district has been completed, and a supply of currenb was com- 
menced in July of last year, A eupply is aleo available in the 
district of St. George-the-Martyr, Southwark. . 
St. Olave.—Work is in band for this district. 


INVESTMENTS IN PROVINCIAL ELECTRICITY SuPPLY COMPANIES, 


Bournemouth and Poole Electricity Supply Company, Limited.— 
This company has made satisfactory progress during the past 
year. The directors have recommended the 5 a dividend 
on the ordinary shares of the company at the rate of 5 per cent. 
for the year ended Dec. 31, 1899, less income tax, as com 
with 4 per cent. for the previous year. 

Dover Electricity Supply Company, Limited.—This company has 
now reached a dividend-earning stage. The balance from revenue 
account for the year ended Deo, 31 last, after providing for interest 
charges and reserve for depreciation, has allowed the payment of 
a dividend on the share capital of the company ab the rate of 
3 per cent. per annum. 


De. GENERAL REVENUE ACCOUNT. E sd 
Directors’ fees, rents, rates, taxes, insurance, wages, 
and proportion of salaries................. .. e 6,757 17 0 
Printing, stationery, and postagge 550 10 6 
General charges and travelling Uke E 1,002 17 8 
expenses . ee ee e Sed 229 9 8 
Trustees’ foi eesse e see 105 0 0 
Auditors fees . E E ER T 105 0 0 
Bad debt... C „ 236 1 6 
Depreciation of office furniture... . ; 134 10 6 
Interest paid on temporary loan. . 1,923 12 4 
11,044 19 11 
Balance carried to neb revenue account .............. 45417 8 6 
£56 462 8 5 


Gross profits derived from interest on investments, KE 424. d. 
rents, discounts, and administration of associated 


COM DAGION saaste A ³⁰ / ſ E 1892 4 7 
Face, ↄ 8 106 18 6 
Dividends receivable, less income tan 329 224 2,346 5 7 
Profits on investments realised ͥ( . . .. 32 273 2 0 
Balance from revenue account . 19,843 17 9 

£56,462 8 5 

‘County or Lonpon (NortH) ELECTRIC LIN G ORDER, 1892. 
~ De. Revenue Account. i 

Generation of Electricity , £ ad 

Engineers’ salaries wages... . 1.540 12 1 

and other fuel h FFC 3.489 7 3 

Oil, waste, Water, ett soo 600 14 7 

Stores and works ex pe use. 159 15 1 

Repairs: buildings, £167. lls. 3d. ; engines and 

boilers, £1,266. 9s. 7d.; accumalators, £58. 

188, 10d.; dynamos, £43. 188. lid.; other 

machinery and tools. £131. 18. 9d. OU “D. 1668 0 4 
sil echo A e AR . = 5 

ngineer 8 aries an wages „ 6 %%% % % % % „ „„ 6% % „eee eee 

Repairs ......... esata sau E . a 28 7 1 
Rents payable . . easan EREE 896 9 9 
Rates Ind e 5 9 111019 4 
Insurance . e * 22.2 56 16 6 
Stationery and printingg . . . . . . 151 8 1 
Audit fee—Board of Trade . N 51 0 0 
General charges and travelling 253 13 0 
Legal expenses . . e 25 410 

| 10,371 17 6 

Lees repairs and renewals ... . . .. .. 1,696 7 6 

i l o 8,675 10 1 
Balanoe carried to general revenue account ........ 7,449 17 9 
£16,125 7 10 

Cr. 6 
Groes receipts from sale of current, £19,369. 12e. 4d. ; £ ad. 

less abatements under sliding scale, £4,137.14s. 5d. 15,231 17 11 
Rental of meters . e 623 19 2 
Rents receivable Ode merce renee egeresenive Pees % %%% % % „„ „ „ 6 606% 366 17 9 
Testing fees Ome Seoeeeeeneeeenee evenness epecorse gp eegeresos 2 13 0 


£16,195 7 10 
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County or LONDON (NORTHERN EXTENSIONS) ELECTRIC LIGHTING 
ORDER, 1897. 


Dr. Revenus Account. 

Generation of Electricity— £ ad. 
Engineers’ salaries and wages seee 235 8 6 
Coal and other fuel. 533 13 0 
Oil, waste, water, et-e . se ane 9115 7 
Stores and works expenses . . 24 6 4 
Repairs : buildings, £25. 128. 2d.; engines and 

boilers, £193. 148.; accumulators, ES. 19a. 4d.; 
dynamos,. £6. 128. 7d.; other machinery and 
tools, £20. Os. de . ee je 254 18 5 

Distribution of Electricity 
Engineers’ salaries and wages. . . = 141 6 5 

Rents payable ..........scecscccssscccccscsecsscevscscevess rarat 137 0 4 

Rates and taxes .......... . Sian e ae 216 15 8 

ene 5 a TET P P ini : 18 7 

ery ting e e ee 1 4 

Audit fee, Board of Trade sossssse se oo 716 0 

1,665 8 2 
Leas repairs and rens walls... . . 254 18 5 
1.410 9 9 

Carried to general revenue account .............. sooo 1,043 3 10 

& £2,453 13 7 
r. 

Gross receipts from sale of current, £3,255. 16e., £ s d. 
less abatement under sliding scale, £895. 14s. ... 2,360 2 0 

Rental of meters ee 93 11 7 

£2,453 13 7 


Hol RORR AND Sr. Gites ELZCrRIC Liantina ORDER (No. 1), 1898. 


Dr. Revenue Account. 

Generation of Electricity £ a. d. 
Engineers’ salaries and wages eses N 36 4 5 
Coal and other fuel. q 2 8 82 2 0 
Oil, waste, water, eto 2 . 15 0 0 
Stores and works expenses . 3 14 10 
Repairs: buildings, £3. 188. 10d.; engiaes and 

boilers, £28. 18s. 4d.; accumulators and 
dynamos, £2. 7s. lld.; other machinery and 
$0018) £3. ls; 7d; eisussviiwuercassidurdevisiaawicetencss 38 6 8 

Distribution of Electricity— 

Engineers’ salaries and wages N 4112 2 
Rents payani CCC EA E TET 21 911 
Rates and taxes uuu. F erty 35 5 8 
Insurance. . . .. 8 e 1 6 4 
Stationery and print ing . . 18 9 1 
Audit fee — Board of Trade e e 1 4 0 

294 15 1 

Less repairs and renewals as above q . 38 6 8 

256 8 5 

Balance carried to general revenue account............ 214 6 2 
£470 14 7 

Cr. 

Gross receipts from sale of current, £693. £ s. d. 
16s. 10d.; less abatements under sliding scale, 

LNG LSBs ..,. 461 18 2 
Rental of meters C 8 16 5 

£470 14 7 
CAMBERWELL ELECTRIC LIGHTING ORDER, 1896. 

Dr. Revenue Account. 

Generation of Electricity — £ a d. 
Engineers’ salaries and wages ie 79 0 1 
Coal and other fuel... ẽ . 162 9 3 
Oil, waste, water, ebe . ã 2 35 12 9 
Stores and works expenses . 5 13 11 
Repairs : buildings, £5. 6a. ; engines and boilers, 

£68. 118. 2d. ; other machinery and tools, £2. 
136. Tc... e A er reer 76 10 9 

Distribution of Electricity — 

Engineers’ salaries and wages . q 13 15 1 

Repairs ......... E T T E Gisda 317 7 
Reonts payrable 20 14 4 
Rates and taxes „%%% % % „„ 20% %% %%% „66 5566666 „ „6 „6 „6 6 0 22 14 6 
Igursa ese a statins 2 11 6 
Stationery and printing . 25 17 3 
Audit fee — Board of Tradgle soo 3 0 0 
General ch argen 3 8 8 

455 5 8 
Less repairs and renewails......... e 80 8 4 
374 17 4 

Balance carried to general revenue accounb............ 566 14 9 
i £941 12 1 

Gross receipte from sale of current, £1,214. 3s. ; £ s. d. 
less abatements under sliding scale, £299. 9s. 8d. 914 13 4 

Rental of meters 6 6 6 0 6 b b 6 26 18 9 

£041 12 1 


WANDSWORTH ELTOrRIC LicHTING ORDER, 1892. 


Dr. Revenue Account, 

Generation of Electricity— £ ad 
Engineers’ salaries and wage ccscessssees 1,501 2 2 
Coal and other fuel Z 2 . 3,086 16 2 
Oil, waste, water, eto 22 are 680 2 0 
Stores and works expenses q 108 4 0 


Repairs: buildings, £90. 13s. 9d. ; engines and 
boilere, £1,304. 12s. 5d. ; dynamos, machinery, 


tools, and roadway, £50. 17e. 10d . 1,446 4 0 
Distribution of Electricity— 
Engineere’ ealaries and wages e 808 14 9 
Repairs ......... CCC e 68 11 1 
Rents pay able . . z 77 4 0 
Rates and tarßẽeꝛ mn 2 . 358 6 1 
Insurance oo . e 48 17 11 
Stationery and printing.. . . . 128 4 9 
Audit fes — Board of Trade . 2 . . 57 0 0 
Legal expenses 2 . 4 é 125 18 5 
General charges and travelling... . 222 9 2 
8.714 14 6 
Lees repairs and renewals as above . 1,514 15 1 
7,190 19 5 
Balanoe carried to general revenue account............ 10,569 15 3 
£17,769 14 8 


Cr. 
Gross receipts from sale of current, £19,221. 188. 7d £ œ.. d. 
lees abatements under sliding scale, £2,140. 


1%? E A E T PEE 17,081 2 3 
Rental of meters.......... Breet E ded ou A E 639 10 11 
Rents receivable ......... / A E 47 1 0 
Testing e 3 08 = 2 0 6 

£17,769 14 8 


BRUSH ELECTRICAL ENGINEERING. 


The ordinary general meeting of this Company was beld on 
mre last at the Cannon-street Hotel, E.C., Mr. J. B. Braithwaite 
presiding. 

The Chairman stated that durin 
£125,000 44 per cent. porpora: secon 
made, of which £75, 


the half-year an issue of 
debenture stock had been 
were offered to the public and £50,000 


reserved to enable holders of the existing second debenture stock — 


to exchange their holding for the new stock at par. The £75,000 
offered to the public was over-subscribed for and allotted. Com- 
pared with last year, the great features of the report were that 
the item of creditors amounted to £49,344, againeb £55,222, while, 
on theother hand, debtora showed an increase, and stood at £129,930, 
against £123,380. The depreciation reserve fand was £15 000, 
against £10 000 owing to an increase of £5,000 made on the 
last occasion. The Board would ask the shareholders on this 
occasion to place a proportionate amount for the half- to 
that fund, which was invested outside the business. Turning 
to the profit and loss account, it would be seen that the profit 
from all sources amounted to £28,347 for the half-year, and, 
though they were dealing with the lean half-year, thad profit was 
a little in excees of half the total profits of the year ended June 30 
last. A considerable sum had been spent during the half-year in 
maintenance of buildings and plant, and that was really equiva- 
lent to a further eum placed to depreciation. He told them in 
September last that the Company would be forced to continue 
its capital expenditure on a considerable scale, and a large sum 
had been spent during the six months, while a very fair amount 
of work was in progress or contracted for. That further capital 
expenditure the Board proposed to provide for by an issue of a 
portion of the unissued ordinary and preference shares, and they 
pro to issue a sufficient amounb to provide for all capital 
expenditure for a considerable time to come, and to provide suffi- 
cient working capital for the proper carrying on of the business, 
The directors would issue 30,000 shares of each cless, which would 
be offered to existing shareholders, the preference and ordinary 
shares being linked together, so each class must be taken up 
proportionately. The Board did nob need the money immediately, 
and they would so spread the instalments on the shares that they 
would not have to pay dividends on the new capital until the new 
works were profit producing. The instalments would be paid in 
four parte, ranging from April up to March, 1901. The new 
inductor alternator had been largely taken up, and had fully 
realised their expectations of it. The proapects of the business 
altogether were very encouraging. 

The report was seconded by Mr. A. H. Sanderson and adopted, 
a dividend at the rate of 6 per 5 annum on the ordinary 
shares for the half-year being approved. 


WIRELESS TELEGRAPH AND SIGNAL. 


An extraordinary general meeting was held last week, Major S. 
Flood-Page presiding. 

The resolution passed on the 23rd ult., changing the name of 
the Company to that of Marconi’s Wireless Telegraph 8 
was unanimously confirmed. A resolution was also confirmed 
fixing the remuneration of the directors ab £1,000 per annum, 
with the addition, in any year in which the dividend on the 
ordinary shares should be in excess of 7 per cent., of £500 for 
every extra 5 per cent. paid, but limiting the entire remuneration 
in any year to £3,000. | 
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BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. | The retiring director is the Right Hon, the Earl of Crawford, K. T., 


The annual general meeting of this Company was held on 
Thursday of last week ab Winchester House. 

Mr. H. R. Becton, who presided, referred to the fact that 
there was a slight reduction in worke’ costs and total costs, 
notwithstanding the higher price of coal. The number of lamps 
and she consumption of current had been larger than in any 
previous year. A large expenditure had been incurred in renewing 
machinery and mains. In order to provide the net cosb of that 
plant, the directors proposed, after calling on the revenue account 
or £4,500 as a current contribution for wear and tear, to appro- 
3 £2,800 out of profits and £7,000 from depreciation account, 
eaving a balance of £14,202 to be dealt with in the future, when 

ration. Share- 

holders might reasonably anticipate an enhanced dividend in the 
near future. 

The report was adopted, and the payment of the dividends 
approved. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The general meeting was held on the 19th insb., Mr. A. H. 
Sanderson presiding. 

The Chairman said the whole of the undertaking of the Bourne- 
now been 


the profits would, of course, benefit from the o 


DIRECT SPANISH TELEGRAPH. 


The report for the year 1899 shows, after providiog for interest 
on, and redemption of debentures, a balance to the credit of 
revenue of £9,325. After adding the usual sum of £5,000 to the 
reserve fund, the directors recommend a dividend of 4 per cent., 
free of tax, on the ordinary shares for the year 1899. The traffic 
receipts show a decrease of £6,352, as com with the year 
1898, when they were exceptionally large owing to the Spanish- 
American war. The ordinary working expenses are £598 in excess 
of those for the year 1898. On Oct. 11. 1898, the Falmouth. Bilbao 
cable broke at a distance of about 200 kuots from the English 
landing. It was repaired on Oct. 18, and the cost of the r 
viz., £1,743 —has been taken from the reserve fand. —The Times. 


LONDON ELECTRIC SUPPLY. 


Directors: Lord Wantage, V.C., K.C.B. (chairman); the Earl 
of Crawford, K.T., F.R.S., LL. D.; Sir W. H. Preece, K.C.B., 
F. R. S.; R. Steward Bain, Esq., C. A. (managing director). Con- 
eating engineer: H. R. J. Burstall, M. I. C. E. Engineer-in-chief : 
G. W. Partridge, A. M. I. C. E. Superintendent engineer: C. J. 
Barley, M I. M. E. Secretary: H. C. Carter. 

Directors’ report (with abstract of accounts) for the year ended 
Dec. 31, 1899, to be submitted to the shareholders at the ordinary 

eral meeting to be held at the Cannon - street Hotel, E.C., on 
h 28, at 12 noon : 

The number of lighte ab Dec. 31 was 178,906, an increase of 
18,587 for the year. The directors are of opinion that this increase 
would have been more than doubled, but owing to the default of 
the contractors in delivering the additional plant ordered in 1898, 
to meet the requirements of last winter, some of which has not 
yet been completed, they were only able to accept a very few orders 

uring the last six months. The strain thrown apon the existing 

lant through this default, the great increase in the price and the 

ifficulty in eee adequate supply of Welsh coal, have all 
tended to increase the cost of 5 and to temporarily 
impair the efficiency of the service. A new 900-h.p. plant has 
been added during the year. New trunk mains amounting to 
3,889 yards, and new distributing mains to 18,362 yards, have been 
laid, the total length of mains now laid being over 106 miles. 
The lease of the offices and distributing station in Cockepur. street 
was purchased on advantageous terme. The plant and machinery 
have been entirely maintained out of revenue. Additional capital 
being required for the further development and extension of the 
Company’s works, the shareholders be asked, ab the ensuing 
meeting, to pass a resolution authorising the directors to raise 
such capital as they may, from time to time, deem desirable in the 
interests of the Company. The profit on the working for the year 
is £21,547. 16s. 6d., to which has to be added interest on deposit £589. 
Os. d., and the amount brought forward from last year, £3,275. 
9s. 7d., making a total of £25,412, 6s. 7d. Out of this, the interest 
on thedebentures to Deo, 31—viz., £8,000—and an interim dividend 
at the rate of 6 per cent. per annum on the preference shares to 
June 30, 1899, amounting to £7,476, bas been paid, leaving 
£9,936. 6s. 7d. now to be dealt with. The Board propose to deal 
with this amount as follows: by payment of a dividend, ab the 
rate of 6 per cent. per annum on the preference shares, for the 
half-year ending Dec. 31, 1899, £7,476; provision for special 
rebates, £1,000 ; and to carry forward, £1,460. 68. 7d. The directors 
regret that their colleague, Mr. Roger de Q. Quincey, resigned his 
seat on the Board during the year on account of age, and, in 
accordance with article 76 of tho articles of aseociation, they have 
elected Sir W, H. Preece, K.C.B., F.R.S., to fill the vacancy, 


F. R. S., who is eligible for re-election. 


REVENUE ACCOUNT, 


Dr. Generation of Electricity. £ s. d. 
Coal or otber fuel . £21,550 19 8 
Oil, waste, water, and stores ......... 3,420 16 4 
Salaries of 5 Ste. ee 1,092 10 0 
Wages and allowanees e 6,148 1 6 
Repairs and maintenance: build- 
ings, £363. 38. 6d.; engines and 
boilers, £4,227. 19a. 11d.; dynamos 
and exciters, £330. 14s, 10d.; other 
machinery and tools, £756. 108. 7d.; 
transformers and accessories, £47, 
S . 5,725 17 : 
————— 37,938 5 0 
Distribution of Electricity. 
Salaries of aa perintondent, ete. ... 1,352 17 1 
Wages and allowan ces . 1,486 9 8 
Repairs and maintenance of mains.. 1,172 2 8 
Repaire and maintenance of trans- 
3 ae 5 TN 195 15 2 
to bu 0 „ „% cosese 0 ee 
or 5,149 10 4 
Rents, Rates, and Taxes. 
Renta payable . e e 788 4 
Rates and taßc es . . 2 6441. 1,924 5 
2,712 10 0 
Man nb Expenses. 
Directors’ remuneration (22, 000 — 
half relinquished) . e 1,000 0 0 
Salaries of manager, secretary, eto. 3,105 4 7 
Salaries of canvassers and meter 
ze T — 407 19 6 
Stationery and printing.. 238 8 4 
General establishment charges 660 14 5 . 
— 5.412 6 10 
Law and Parliamentary Charges. 
Law expense .. 56 7 
Board of Trade audiilbd . . 85 0 0 
l — — 141 7 9 
Balance carried to net revenue account. . 21,547 16 6 
i £72,901 16 5 
r. 
Sale of current per meter less discounts and £ ad. 
allowancees . . e e .. 66,594 5 4 
Sale of current under contracts ....... PER — . 1,850 14 2 
Rental of meters, transformers, eto Med 3,282 13 7 
Transfer fees seceses FC 61 0 0 
Sundry receipts, including discounts, eto. . . 1, 113 3 4 
£72 901 16 5 
Dr. GENERAL BALANCE-SHEET. £ ad. 
Capital acoount—amount receive - 792,070 0 0 
Sundry tradesmen and others dus on construction 
of plant and machinery, fuel, stores, ote. ......... 16,410 5 0 
Sundry creditors on open acoounte . ꝗ . 8.096 4 3 
Net revenue account e 9,936 6 7 
£826,512 15 
Cr. £ sd. 
Capital account—amount expended for works... 789, 256 18 5 
Cash ab bankers and in hand.. 8 e . 11.670 13 11 
Sundry debtors for current . 22,261 18 1 
Other debtors . . . . „ 80 691 9 0 
Stores on hand: coal, £206. 5s. 10d.; oils, waste, 
etc., £314, 18s. 3d.; general, £1,110, 12s. 4d. ... 1,631 16 5 


£825,512 15 10 


SOUTH LONDON ELECTRIC SUPPLY. 


Directors: George Ellis, Eeq., J.P. (chairman); Captain E. 
Ironside Bax (managing director) ; Bennett Fitch, Eeq., M. I. C. E.; 
W. W. Phipps, Eeq. ; Algernon Turnor, Eeq., C.B. En - 
in chief: F. A. Nixon, Esq., A. M. I. C. E. Consulting engineers: 
ee Kinoaid, Waller, and Manville. Secretary: Sidney H. 

ebeter, . 

Report of the directors (with abstract of accounts) for the year 
ending Dec. 31, 1899: 

In making their annual report the directors have to state that 
the extensive works abt Bengeworth-road, Loughborough Junction, 
are, with the exception of one large steam alternator and certain 
thermal storage arrangements, now complete, and that the various 
contracts are practically concluded. ains have been laid in 
all the compulsory streets, as also in a number of other streete, 
throughout the area of supply where a demand for current was 
likely to arise. The remaining large steam alternator has now 
been delivered, and is in course of erection. The thermal storage 
plant has been somewhat delayed in order to benefit by the expe- 
rience derived from the use of similar arrangements elsewhere, and 
to take advantage of improvements in d . The directors are 
glad to record that the work at the station has been well carried out, 
and that, with some minor exceptions, the machinery is proving 
satisfactory. When the works were approaching completion in 
the early autumn of 1899, the directors were able to commence 
taking over the electrical load, and on Nov. 28, 1899, to terminate 
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the contract under which energy was being obtained from a 
neighbouring company. The Corporation has therefore been 
relying on its own resources for three months, and the commence- 
ment of this year may be regarded as the date from which the 
real business of the Corporation begins. At the present time 
electricity is being supplied to the equivalent of 26,688 lamps of 
8 c.p., and applications have been signed for 3,185 more, In 
addition to this, current is being supplied temporarily to a 
supply company in an adjoining district. The Board have 
applied to Parliament for powers to supply electricity in that 
portion of Lambeth north of and including the Westminster 
Bridge road, that part uf tbe parish, in fact, which was not 
included in the Lambeth lighting order of 1892. A petition for 
admission into that district of this Corporation’s system has been 
signed by many of ite residente, and the decision of the Board of 
Trade is shortly expected. This area, comprising, amongst others, 
Westminster Bridge-road, Waterloo-road, Belvedere-road, York- 
road, and Commercial-road (Lambeth), can readily be supplied 
from the existing station, and if powers are obtained the new area 
should prove a valuable additional source of revenue. There 
appears to be a growing demand for current to be used for motive 
power. Ab present there are a number of motors on circuit, and 
applications are to hand for more ranging from 4 h.p. to 16 h. p. 

e dust destructor has been at work some 10 weeks, but the full 
quantity of ashbin refuse which it is capable of consuming has yeb 
to be supplied under the Lambeth Veatry’s contract, which comes 
into operation at the end of this month. No difficulty has been 
experienced in destroying all the refuse obtainable. A reference 
to the accounts will show that they have been drawn up in the 
form prescribed by the Board of Trade, the net revenue account 
exhibiting a profit of E295. Os. 6d., which has been carried into the 
general balance-sheeb. 


REVENUE ACCOUNT. 

Dr. Generation and Distribution of Electricity. £ 8. d. 
Electricity 5 5 55 3,258 7 7 
Coal, including cartage of ashes, etc. £1,869 14 2 
Oil, waste, water, and engine - room 


Sr wii cai aE 191 16 8 
Proportion of salaries of enginee 
and officers . ee “She 18 -4 
Wage at gensar og station 282 12 10 
Wages in distribution of current. 139 14 10 
Repairs and maintenance: engines 
_and boilers, £8. 7s. 5d.; machinery, 
instruments, and tools, lls. ; 
meters, £3. 8s. 8 de... 1 12 7 1 
Maintenance of maine. ꝗ . 127 1 6 
Disconnecting temporary supply. 52 1 0 
Other mi COUS expenses 18 6 9 
— — 224411 13 2 
Renta, Rates, and Taxes. 
Rente payable e e 97 10 11 
Rates and taxes . 49 17 
— 147 8 3 
Management Expenses. 
Proportion of directors’ remuneration 900 0 0 
Proportion of salar ies . 937 0 5 
Canvaasing and advertising expenses 109 15 11 
Stationery and printing.. esso — 119 4 8 
General establishment charges......... 213 8 4 
Auditors of Company ........... daresi i 31 10 0 
Auditor of B of . 27 0 0 
— — 233719 4 
Law expenses... . PE E E N 518 6 
Insurance e e 67 19 6 
£8,229 6 4 
Cr. E s. d. 
Sale of current per meter 2 ass 7,365 5 3 
Meter rentals. . e e 228 7 4 
Transfer fees 1 e 8 24 5 0 
+ Mandry ss, a 016 0 
Discount on purchases . 3 17 5 
Balance carried to net revenue o 606 15 4 
D on E £8,299 6 4 
l GENERAL BALANCE-SHEET. i 
Dr. Liabilities. E s. d. 
_ Capital account - amount received s... 311,325 0 0 
< Sundry contractors and others . . 11.717 111 
„undry oredlitors bn open accounts ............. . 478 1 8 
Contractors for repaving the streets........ TEO 100 0 0 
£323,620 3 7 
Cr. , Assets. £ s. d. 
Capital account amount expended for works ...... 219,284 14 5 
Coat of acquisition of provisional order, eto 46.649 0 0 
Sundry debtors for amounts paid on account 1,806 4 4 
Stores on hand: coal, £42, 10s. ; oils, waste, etc., 
285. 3s. 8d. ; general, £1,381. 17s. 11d és 1,509 11 7 
Sundry debtors for current supplied and othe 
Gebert FFC 5 3,664 15 7 
Deposit with Vestry . . . e 5,100 0 0 
Suspense accounn d . ieee ves, ; 109 9 0 
sh ab bankers and in hand.. O S 44,946 1 10 
Preliminary expenses ....... 3 —.—.—. e 549 9 10 
0 £323,620 3 7 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Wasmes (Belgium).—The Municipality are open to receive 
N for the electric lighting of the district. Tenders by 

ay 31. 

Keighley.—-The Corporation invite tenders for wiring the new 
municipal offices now in course of erection. Tenders by March 31. 
Details in our advertisement columns. 

Maidstone.—The Corporation invite tenders for the supply and 
erection of steam and water pipes and valves. Tenders by April 3. 
Details in our advertisement columns. | 

Halifax.—Tho Tramways Committee of the Corporation invite 
tenders for the supply of a wheel prees for tramway purposes. 
Tenders by 3lst inst. Details in our advertisement columns. 

Edioburgh.—The Corporation invite tenders for the supply of 
steam coal, arc lamp carbons, and cast-iron pipes, pavement box 
frames, etc. Tenders by April 7. Details in our advertisement 
columns. | 

Salford.—The Corporation invite tenders for the supply and 
delivery and erection of ash conveyor and two electrica 2 riven 
travelling cranes. Tenders by April 9. Details in our advertise- 
ment columns. 

Doncaster. — The Corporation invite tenders for lighting the 
corn exchange by 1 Specifioation may be obtained at 
the office of the Resident Electrical Engineer, 3, Priory-plaoe. 
Tenders by 28th insb. 


Sunderland.—The Corporation invite tenders for the supply of 
I.R. covered cables, WI. and C.I. piping, box frames, and 
covers, etoneware casings. Tenders by March 30. Particulars in 
our advertisement columns, 

Southampton.—Tbe Harbour Board invite tenders for su plying 
and fixing a motor-transformer, with accessories, upon the Board 8 

remises, Town Quay, Southampton. Tenders by April 7. 
tails in our advertisement columns, 

Mexborough.—Tenders are to be obtained shortly by the Urban 
District Council for a dust destructor, which is to be utilised for 
the purpose of anes | heat and providing power for the proposed 
electric lighting installation for the town. oo 
. Morpeth.—The Visiting Committee of the County of Northum- 
berland Lunatic Asylum, near Morpeth, invite tenders for a 
complete electric light installation for their asylum. ‘Fenders by 
April 7. Details in our advertisement columns. 


Campo de Criptana.—lInstallation and working for 20 years of 
public and private electric lighting. Applications to be made to 
the Municipality of Campo de Criptana 2 of Cindad Real, 
Spain), or to the L. G. B.—i. e., the Ministerio de Gobernacion, in 

id, where specifications may be obtained. Open till March 26. 


Manchester.—The Tramways Committee of the Corporation 
invite tenders for the execution of general builder’s work ab the 
intended electric car shed, Queen’s-road, Cheetham. Particulars 
may be ascertained from Mr. J. M. McElroy, general manager, 
Tramways Department, Town Hall, Manchester. Tenders by 
26th inst. | | 

Stockholm.— Tenders are invited by the Administration 
of Royal Swedish Telegraphs, not later than noon on the 29th 
inst., for the supply of certain telephone cables. Such particulars 
as have been received may be examined on personal application at 
the Commercial Department of the Foreign Office any day between 
the hours of 11 a.m. and 5 p.m. | 

Dublin. —The Electric Lighting Committee of. the Corporation 
invite tenders for the supply and erection of bhe following: boilers 
and accessories—viz , six Lancashire and four water-tube boilers 
and two economisers ; polyphase generators—viz., two 1,000-kw. 
and two 500-kw. low-speed generators, Tenders by April 26. 
Details in our advertisement columns. ae 

Cardiff. —The Corporation invite tenders for the wiring. and 
fitting up for electric light the new fish market in the Hayen 
Cardiff. Plans may be seen and specifications and particn 
obtained at the office of the Electrical Engineer, Eldon road, 
Cardiff, after the 15th inst., on deposit of £1. ls., which will be 
ne upon the receipt of a bona fide tender. Tenders by 
April 3. ms 

Blackpool.—The Corporation invite tenders for the construction 
and delivery of 15 tramway cars. The drawings of type of car 
required can be seen and specification forms obtained on applica- 
tion to Mr. John Lancaster, tramway manager, Blackpool. Ten- 
ders to be sent in, addressed to the Chairman, Tramway Depdt, 


- Blundell-street, Blackpool, and endorsed Tender for Tramears,” 


by 10 a.m. on 27bh inst. 

Corunna (Spain).—Tenders are invited by the Corunna Electric 
Co-operative Society for the supply of a complete set of electrical 
machinery of 400 h.p., and capable of supplying 12,000 lamps of 
10 c.p. All necessary information can be procured from the 
secretary, Senor Dr. Enrique Sors, 81, Calle Real, Corunna. 
Tenders should be addressed to the president, Senor Dr. Manuel 
Baifa, Calle de Zafateria, No. 5, Coranna, before April 15. 


Dartford.—The Urban District Council invite tenders for the 
supply and erection of the following plant: Lancashire boilers, 
with fittings, economiser, feed pumps, eto., pipework, etc., in 
engine and boiler house, surface-condensing plant, two steam 
dynamos (vertical enclosed high sposi en ) and motor 
boosters, storage batteries, main switchboard and connections, 
six-ton overhead engine-room travelling crane, underground 
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mains, conduite, and roadwork for private and public 
arc lamps (enclosed type) and poete, station lighting. 
27th insb. Details in our advertisement columns. 


RESULTS OF TENDERS. 


St. Annes.— The tender of Messrs. Moore Broe., Sb. Annes-on- 
Te Dss has been accepted for the building of the new electricity 
works. 

Leeds.—The Corporation have accepted the tender of Messrs. 
S. Dixon and Son, Swinegate, Leeds, ab £75, for wiring for the 
electric lighting of the crypt of the town hall. 


Seuthport.—An offer from Messrs. Dick, Kerr, and Co., Limited, 
to lay rails for the tramway extension from London-square to Kew- 
gardens, and in East Bank- strest to Chapel-street, has been 
accepted. 

Inverness.—The Town Council have accepted the tender of the 
Brush Electrical Engineering Company, Limited, for the installa- 
tion of electric light. The contract, exclading the boilers, 
amounts to £21,000. 

Sunderland.—The Corporation have accepted the followin 
tenders: Wearmouth Foundry Company, Limited, Sunderland, 
steam, exhaust, and feed pipes ; Dutihl-Smith, McMillan, and Co., 
Great St. Helens, E.C., steam-driven induced-draught fans. 


St, Annes-on-the-Sea. — The mowing tenders have 3 

accepted by the Urban District Council: Tudor Accumulator 
Company, Dukinfield, Manchester, battery; Venner and Co., 
London, meters: Reason Manufacturing Company, Brighton, 
demand indicators. 
. Stoke,—The following tenders have been accepted: Lancashire 
Dynamo and Motor Company, Manchester, ine-house plant, 
comprising Alley and Maclellan’s engines and dynamos of their 
own make, ab £1,600; Mr. G. Margetts, Manchester, wiring and 
accumulators, ab £1,126. | 

Newington.—-The Vestry have accepted the tender of Messrs. 
Babcock and Wilcox for the supply and ereotion of two additional 
boilers ab the station, feed pump, ironwork, and the extensions 
to the steam and water mains, including chain-grate stokers and 
superheaters, for the sum of £9,461. 

Bournemouth.—The Corporation have received the following 
tenders for cables, arc lampe, wiring, switchboards, fittings, etc., 
for the electric lighting of p saaara grounds : Brush Electrical 
Engineering N Limited, 4460; C. Cooper and Co., 
Bournemouth, £395. 108. (accepted). 

Liverpool. — The Electric Power and Lighting Committee have 
agreed to recommend the Council to give the contract for the 
erection of the sub- station to Messrs. Morrison and Sons, builders, 
Wavertree, on the same terms as those on which they are erecting 
the electric power station in Lister-drive. The total cost will be 
about £5,000 5000. 

Bath — Tbe following tenders have been accepted : Callender 
Cable Company, cables (high and low tension), £7 357; Lucy and 
Co, are lamps, poste, and acoeesories (British Thomson - Houston 
lampe), £2763; British Electric Transformer Company, trans- 
formers, £458. 8s. ; Cowane, Limited, sub-station switchboards, 
£236 ; Westinghouse Company, main works switchboards, 
£1,918. 183. l 

Newoastle.— The tender of the Britieb Thomson-Houston Com- 
pany has been accepted, ab £75,776. 10s., for 130 electric cars. 

his tender was the lowest, and was made up as follows: cars 
£35,608, equipment £31,666. The following tenders have been 
accepted for material for bonding the rails of the new car line: 
Blackwell, London, at £95 per 1,000 for one eection of the tram- 
line, and F. Danvers and Co., ab £94. 10a. per 1,000 for the other 
section. ; 

Perth.—The Electric Lighting Committee have accepted the 
following tenders for work at the electric lenio station : for 
mason and brick work, Owen and M’Kearney, Falkirk; excavator 
and concrete work, Joames, Smith, and Co., Dundee ; plumber 
work, A. and J. Davidson, Perth; plaster work, J. Peebles, Perth ; 
slater work, J. Buchan, Perth; glazier work, Stalker and Boyd, 
Perth ; ironwork, A. Mather and Son, Edinburgh; joiner work, 
Leith and Lumsden, Perth. 

Shoreditch. The Vestry have acoepted the tender of Babcock 
and. Wilcox, Limited, at £1,650, for the supply of two extra 
boilers for the electric lighting station, and the tenders of the 
Edison and Swan United Electric Light Company, Williamson 
and Joseph, Limited, and Jobnstone, Benjamin and Co., for 
yearly supply of electrical sundries. The tender of Mr. J. O. 
Richardson, at £5,196, for the erection of the chimney shaft at 
the new electric lighting station, has been recommended for 
acceptance. 

Aterdeen.—The following tenders have been received by the 
Tramways Committee of the Town Council for the supply of four 
electrically-equipped tramcars and other materials : 

Macartney, McElroy, and Oo., Limited, 53, Victoria- 

street, Westminster, London, 8. W. (accepted) ......... £3,900 0 0 
British ace a Oompany, Limited, Norfolk-street, 

Strand, W.O. CCCC0CO . F 4,110 0 0 
British Thomson-Houston Company, Limited, 88, 

4,185 15 0 
4,280 0 0 
2 
0 


hting, 
Tenders by 


gate, Westminster, S. W.. P E E T “ 
R. W. Blackwell and Co., Timited, 39, Victoria- 
street, Westminster, S. W. . . 
Dick, Kerr, and Oo., Limited, 110, Oannon - street, 
London, E. 


Oannon-street, London, E. CO...... ã 22 
Siemens Bros. and Co., Limited, 4, Queen Anne’s- 

4,365 3 
4,380 0 


O, 9269669 %% % 60 6 %% „ „ %% „„ 


Hastings. — The tender of the General Electric Company 
Limited, of Queen Viotoria-atreet, London, to supply 10 and 
25 ampere meters at £5. 58. each has been accepted; aleo the 

uotation of the Tudor Accumulator Company. Limited, of 16, 

ictoria-streeb, Westminster, to supply a 540 ampere-hour 
battery, with all accessories, etc., as specified in their quotation 
ab £345, and to maintain the battery in satisfactory working 
condition for the period of two years from the firat charging of the 
same free of expense to the Go ration ; and the quotation of 
Cowans, Limited, Salford, Manchester, to supply the switch- 
gear, otc., and to fix the same at such times as may be arranged 
with the electrical engineer, having regard to the other extensions 
being carried out ab the work, ab a total sum nob to exceed £500. . 

Brighten.—The Town Council have received the following 
tenders for the supply. delivery, and erection, ab the electricity 
generating station, North-road, Brighton, of a combined feeder 
and dynamo switchboard : 

Lowden and Oo., Temple Electric Works, Dundee - £500 0 
Edison and Swan United Electric Company, Limited, 36 

and 37, Queen-street, Oheapside, E. O.“... . 8 wee 503 0 
Veritys, Limited, 31, King-street, Covent Garden, W. O. 5386 15 
Electric Construction Oompany, Limited, Wolverhampton 660 
Orompton and Oo., Limited, Mansion House-build- 

! . e =- 673 
General Electric Company, Limited, 69 and 71, Queen 

Victoria street, EK. CO...... coscesoceses 8 680 
Fowler- Lancaster, Limited, Graham - street, Birmingham 743 
Nalder Bros. and Thompson, Limited, 34, Queen- 

street, K. O.. . e e ERTE 0 

- . mmended for acceptance. 

liford.—The following tenders have been accepted by the 
Council in connection with the pro establishment of elec- 
tricity supply works: Baboock and Wilcox, water-tube boilers 
with fictings, economizer, feed pumps, etc., £3,471 ; Baboock and 
Wilcox, pipe work, etc., in engine and boiler house, £1,296; 
General Electric Company, two 200-kw. and one 100-kw. steam 
dynamos and motor boosters (vertical enclosed high-speed engines), 
£5 324; Electric Power Storage Company, storage batteries, 
£1,750, and maintenance of the batteries for three years ab £405 
(the Council to reserve to themselves the right of option to change 
id to five years for £675); James White, main switchboard and 
connections, with marble panels, £1,387. lls. 6d.; Southgate 
Engineering Company, one 15 ton engine crane, £317. 108.; 
Henley’s Tel ph Works Company, underground mains, conduits, 
and road work for public and private lighting, £24,636. 10s. 5d. ; 
Verity’s, Limited, aro lamps and poste, £2,671; L. G. Tate, 
£83. The total of the accepted tenders amounts to £41,341. lla IId. 


0 
0 
7 
0 
0 
0 
0 
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BUSINESS NOTES. 


TRACTION. . 


Lincoln Corporation Tramways Bill.—This Bill has been 
referred to the Committee on Unoppoeed Bills. 

Surrey.—By the recent action of the County Counoll tho county 
light railways scheme is now practically defunct. | 

Brownhilis.—The Urban District Council are satisfied with the 
poe made for their protection in the Walsall Corporation 

ramwaye Bill. i 

Folkestone.—The Town Council intend to petition in opposition 
to the Bill peng prowess by the Sandgate and Hythe Electric 
Company, Limited. 

Norwich.—The Town Council have confirmed the ap 
of Mr. G. M. Chamberlin as director of the Norwic 
Tramways Company. 

Glasgow Distriet Tramways Bill.—Notice of opposition to this 
Bill, now in the House of Lords, has been given on behalf of the 
Corporation of Glasgow. - 

Grimsby.—It appears that a number of ratepayers have decided 
to poll the town on the old paper system, ab own cost, with 
regard to the tramway question. 

Stockport Tramways Bill.—The House of Commons Committee 
presided over by Sir S. Hoare have declared the preamble proved, 
and the Bill has been reported to the House. 

Birkdale. — Notices appear in the local Press of intended transfer 
of the undertaking authorised by the Birkdale Electric Lighting 
Order, 1898, to the British Electric Traction Company, Limited. 

Pewsey.—The surveys for the light railway line being finished, 
the Great Western Railway staff are now engaged getting out 
plans, specifications, etc., preparatory to submitting the work fot 
contract. 


Warwick.—The General Purposes Committee will confer with 
the directors of the Warwick and Leamington Tramways Company 
upon the proposals made by them, and the Council do not propose 
do oppose their provisional order. l 

Airdrie and Coatbridge Tramways Bill.—Tho Court of Referees 
of the House of Commons has decided that there was a clear com- 
peting locus for the North British Company, and in the circum- 
stances they also gave a competing locus to the Caledonian Company. 

South Staffordshire Light Railway sions) Order,—The 
Light Railway Commissioners have submitted to the Board of 
Trade for sontrmation an order made by them for the construction 
of light railways in the urban districte of Bilston, Willenhall, and 

in the county of Stafford. i 


intbment 
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Lambeth.—The Vestry have refused to give assent to 
introduction of the London County Council's 
to put electric power on or over any roads, the Bill 


ag 
then confined to underground wọrk only. 


Middlesex Light Railways.—After two days’ sitting the 
en pediency of granting the application of the 
Middlesex County Council and the Metropolitan Tramways and 
uty 


uiry as to the ex 


Omnibus Com 


ny, Limited, for an order to authorise the C 
of Middlesex 


ight Railways, has been adjourned to the 26th inst. 


Barnet.—The Light Railway Commiesioners will, on the 28th 
insb., hold a public enquiry at the town hall as to she expediency 
of granting an application of the Herts County Council and the 
Metropolitan Tramways and Omnibus Company, Limited, for an 
order authorising them to construct the Hertford Light Railways 


(No. 2). 


Brussels.—The Brussels bbe pra of the Day Chronicle 
states that a project is announced for an eluctric tram service to 


connect Brussels and Antwerp without intermediate stop 


The distance from station to station, about 24 miles, would be 
covered in 20 minutes, or, inclading the local service to the centre 


of each city, in 35 minutes, 


Wolyerhampton.—Ab the last meeting of the Wolverhampton 


Trades Council the following resolution was passed: That we, 
the Trades and Labour Couneif of Wolverhampton, desire to con- 
gratulate the Town Council on the municipalieing of the tramways, 


mene 8 
town clerk and the borough surveyor.” 


Ayr.—A deputation of the Tramways Committee has left Ayr to 
visit various towns in England with a view to reporting as to the 


best method of traction for the system of tramways proposed to be 

introduced to Ayr, and for which parliamentary eanction has 

already been obtained. Amongst the places 1 to be visited 
pool. 


are Preston, Manchester, Liverpool, and Blac 
Leeds. — The members of the Tramways Committee, accompanied 
by a number of Corporation officials, have inspected the roate of 


proposed sew electric tramway from the Leeds boundary to 
Measton, with branches to Horsforth and Yeadon The wish of 


the inhabitants of the three places is that the Leeds lines should be 
extended from the Kirkstall terminus. A report will be submitted 
to the City Council shortly. 

- KLeith.—Thbe amended offer in connection with the proposed 
leasing of the tramways in Leith, in the event of the eee 
being purchased by the Leith Town Council, to the Edinburg 
Corporation tramway lessees (iho Edinburgh and Distriet Tramway 
Company) is to the effect that the company is prepared to pay 
the uniform rate of 6 per cent. on the capital expenditure 
involved—probably £120,000. 

Sedgley.—At the last meeting of the District Council a letter 
was read from the British Electric Traction Company asking the 
Council to consider the reduction of the use of granite setts, owing 
to their being somewhat ore Lg by the great request thab 
was being made for such setts. ey asked for the use of granite 
setts to be reduced from | in 40 to 1 in 30. The Council decided 
to adhere to their former resolution. l 

Ackworth, Hemsworth, and Rothwell Light Railways.—The 
Light Railways Commission have held an enquiry into applica- 
tions for orders to construct light railways in the Ackworth, 
Hemsworth, and Rothwell districta, ab the end of which the Chair- 
man announced that the Commissioners would be prepared to 
recommend the order on condition that certain clauses were sgreed 
to protecting the property of the interested parties. 

‘Leteester.—The Corporation are about to take over the tram- 
ways of the borough, and are considering the question of adopting 
some other traction in place of the present horse system, and are 
sending deputations to various cities to enquire into the working 
of the tramways there. Several members of the Borough Tram- 
ways Committee have paid a visit to Sheffield and Leeds, and 
they are also to inspect the tramway systems of Glasgow and 
Edinburgh. 

Mersey and Wirrall Railway Ce.—A special general meeting 
was held on Friday last at Worcester House, Walbrook, to consider 
two Bills now pending in Parliament: (I) to authorise the working 
of the Mersey Railway and the lines connected with it by electricity 
and to regulate the capital of the Company ; and (2) to authorise 
the Wirral Railway Company to work the traffic on their railways 
by electrical or other motive power. A resolution approving the 

ills was passed. 

Birkenshaw.—Ab a recent meeting of the Districb Council, a 

tition to the Light Railway Commissioners was adopted, embody- 
i eight objections to the Spen Valley light railways extension 

eme promoted by the British Electric Traction Company. The 
40 objection was that the Council had requested the Brad- 
ord Corporation to extend their system into Birkenshaw, and that 
the Corporation was the proper body to whom the power should 
be given as far as the township was affected. 


Biackheath.—The objections to the application of the London 
County Council to the Light Railway Commissioners for a pro- 
visional order relating to Blackheath in regard to the proposed 
light railway between Deptford, Shooters Hill, and Woolwich have 
now been formulated on behalf of a committee of resident rate- 
payors and freeholders of Blackheath and the vicinity appointed 
for the pir poas. These will be urged by counsel at the local 
enquiry, which it is expected will be held shortly after Easter. 

Baker-atreet and Waterloo Railway.—The engineers of this 
line bave estimated that the proposed extensions for which parlia- 


the 
ramways Bill No. 1 
unless the Council would agree to strike out of the Bill any power 


ial reference to the valuable services rendered by the 


mentary sanction is being sought this session will cosb £945,000. 
The expenditure includes these items: Paddington extension, 
£378,000; Westminster Bridge extension, £31,000; New Kent- 
road extension, £228 000 ; Elephant and Castle extension, £263,000 ; 
subway at Newington to the Elephant and Castle station of the 
City and South London Railway, £9,000 ; and subway at Paddington, 
£14,000. 
. Portsmeuth.—The clause in the proposed basis of ent 
between the tramway company and the Corporation to which most 
exception has been taken is that requiring the payment of £10,000 
by the Corporation for the concessions made by the company. Mr. 
A. W. White, manager of the tramway soap poet is now willing 
to amend this clause as follows: In consideration of the fore- 
goi concessions being made by the company to the Corporation, 
e Corporation to agree for the arbitrator to include in his award 
for such concessions a sum to be mutually agreed upon, or, failing 
agreement, by reference to an arbitrator.” mo y 
Limeriek.—At the last meeting of the . a report was 
read from Mr. Hassard, C.E , on the effect, which the carrying oub 
of the proposal of the electric power syndicate would have upon 
the water supply of the city. After some discussion it was decided 
to provide clauses in the Bill of the Shannon Water and Electric 
Power Compan san safeguarding the interests of the Corpora- 
tion with regard to the waterworks, as well as with regard to the 


electrio and gas lighting of the city, and further consideration of 


the petition wae adjourned pending the terms of such clauses being 
submitted and considered by Council, and agreed to by the Cor- 
poration and the promoters. 
Aberdeen. The Tramways Sub-Committee have made arrange- 
ments for meeting the opposition to the Tramways Bill which has 
been intimated by the War Office in respect of the Links mantari 
by the Post Office De ent as Sananda | the double line of 
in Crown-street; and by traders and others who object to the 
double track in Market-street, Upper-quay, and Palmerston-road. 
On the 19th inst. an open-air demonstration was held ab Coutte’ 
Corner, Victoria-road, Aberdeen, to protest against the opposition 
to the proposal of the Town Cou to extend a double line of 


electric tramways from the top of Market street to Torry, under 
the Corporation Tramway Bill. 


Ipswich. —The Bill promoted by the Corporation for the working 
of an electrical tramways system in the borough has been before 
a committee of the House of Lords. The Great Eastern Railway 
Company were the only petitioners against the Bill, and negotia- 
tions have been proceeding between the town clerk (as represent- 
ing the Ipswich Corporation) and Mr. Moore (solicitor for the 
railway company) towards an amicable settlement, The com- 
pany's petition was withdrawn on the understanding that their 

ition should nob be prej udiced if, by reason of the negotiations 
alling through, they should wish to op the Bill when ib comes 
before the committee of the House of Commons. | 


Cambridge.—At a recent special meeting of the Town Council 
a letter was read from the Cambridge Street Tramways Compan 
offering to reopen negotiations in conjunction with the Briti 
Electric Traction Company with the Corporation with a view to 
the extension and future working of thetramways. The proposed 
extensions mentioned would be in the direction of Romsey Town 
and Chesterton, and would be effected under the Light Railways 
Act. The system of electric traction by overhead wires is pro- 

An offer is also made to pay £200 towards the cost incurred 

y the Council in plans, etc., if the Corporation will support the 
proposal. The communication was referred to the Tramways 
Committee. | 

Newoeastle.—It was explained ab Wednesday's meeting of the 
City Council that the reconatruction of the tramway lines in the 
city, prior to the installation of the electric syatem, would com- 
mence at the end of thie month. In connection with the estimate 
of the Tramways Committee, which was adopted, it was stated 
that the committee had entered upon the work of providing 
44 miles of electrical tramways in the city, and, having obtained a 
loan of £400,000—with the prospect of having to borrow £200,000 
more—proposed to spend £300,000 during the incoming year on 
capital works, with £7,375 in addition in repaymenf and interest 
in respect of the £400,000 loan. The Council bad previously added 
£50,000 to the capital expenditure. 

Loughborough and District Light Railway Scheme.—Appli- 
cation having been made for an order under the Act of 1896 for 
the construction of lines in Loughborough and district, the Light 
Railway Commissioners have held an enquiry ab the Police Court, 
Town -passage, Loughborough, as to the expediency of granb- 
ing the same. The scheme is being ponpen by the Loughborough 
and District Electric Traction Syndicate, Limited, with the 
support of the Brush Electrical Engineering Company, Limited, 
Falcon Works, Loughborough. The proposed lines are to rua 
from Hathern through Loughborough and Quorn to Mountsorrel, 
with a cross line in Loughborough from the Falcon Works. The 
enquiry was adjourned to an indefinite date. 


Clydebank.—Three communications with reference to the pro- 
posal to lay electric tramways in the burgh are before the whole 
Commissioners in committee. The first is from the Glasgow 
Corporation asking if the Commissioners had come to any decision 
as to the proposal of Glasgow to extend their service to Clyde- 
bank, aud asking the Commissioners to meet with the Glasgow 
Tramways Committee. The others are from Mr. B. Cumming, as 
clerk to the Third Ward Committee and Amalgamated Wards 
Committee respectively, stating that it had been agreed ab mest- 
ings of these bodies to ask the Commissioners not to have anything 
to do with private companies, bub to go in with the Glasgow 
Corporation or get a provisional order for themselves, 


Southport Extensien Bill.—During the hearing of evidence on 
this Bill by the House of Commons last week it was stated that in 
the order of the Ormskirk Light Railway Company there was a 

vision which anticipated the extension of the borough in the 
tion of that place, and in such event the Corporation had the 
power to purchase so much of the light railways as came within 
the borough. Physically speaking, there would be no distinction 
between a tram and a train of the light railway. It would be the 
game gauge as the tramway, and to all intents and purposes ib was 
a 1 The Corporation had got a source of electric supply 
that would serve the whole district. There was opposition on 
behalf of the Birkdale authorities, but finally ib was announced 
that Southport and Birkdale had come to an agreement. 

Carlisie.—After a long discussion on the tramways at the Town 
Council meeting last week, a resolution was carried in the following 
form: '‘Thab the attention of the County and Rural District 
Councils be directed to the fact that the Carlisle Tramways Com- 
pany do not intend to carry out the scheme of tramways as 
provided by the order in certain respecte outside the city, and 
that they be urged to call upon the company to carry oub their 
obligation in this teepeal, and if default be made, to appeal to the 
Board of Trade with a view to the company being compelled to 
5 the scheme in its entirety. That the Council join with 
the County and Rural Dietrict Councils in any action which it may 
be thought desirable to take with a view of the tramways y 
being compelled to carry oub the scheme of tramways as provided 
by the order.” `, 

Dublin.—The electric service on the Dublin and Lucan line has 
been started. The power station is ab Fonthill, a little over five 
miles from Dublin. It contains two high-speed compeand hori 
zontal engines of 200 h. p. each, coupled direct to the generators 
and working at a of 260 revolutions per minute. The 
engines were manufactured by the Ball and Wood Company, New 
York. The two boilers are of the Lancashire type, and were made 
by Messrs. Galloway and Co., Manchester. Special pump motors 
and machinery have been laid down in the pump-house on the 
bank of the N yards from the power station. 
mounted on Brill patent bogies, each driving axle carrying a 
20-h.p. motor. They will commence running at eight o'clock in 
the morning on every weekday, and make the journeys between 
Dublin and Lucan ab intervals of 45 minutes until a quarter - past 
ten at night. | 

Bath.—The Bath Road Car and Omnibus Company have entered 
into negotiations with the Corporation with the view of obtaining 
their co-operation in an application for an order to enable them to 
run electric cars in the city and outlying districts. ‘The British 
Traction Company and Messrs. Brash Wheeler, Umney, and 
Chambers have made similar applications, These commanications 
having been considered at a recent meeting of the Electrio Trac- 
tion Committee, ib was to ask the several applicants to 
state whether they would be prepared to co-operate with the 
Council in obtaining an order apon the existing application of the 
Council for routes to Bathford, Lower Weston, Twerton, and 
Devonshire Arma, the Council granting a lease to them embodying 
such of the terms mentioned in their letters with any other neces- 
sary terms to be agreed upon by the Council, and aleo asking 
what guarantees they offer to insure the execution of the works 
undertaken by them, and the payment of the costs. 5 ; 

Southampton.—Ab the lasb meeting of the Town Council it 
was stated that the receipts from the new electric section had been 


80 satisfactory that it was hoped the bus servico would be a feeder 


to the trams, and any loss on the bus service would be recouped 
from the electric service. With regard tothe hours of labour of 


the tramways employés, the committee had resolved that their 


hours of labour be 60 a week, and that the wages be fixed as 
follows : motormen (permanent) 5d. per hour for the first 12 months’ 
service and 54d. per hour after that Ae 
instruction) 238. per week until qualified, conductors now in the 
first and second classes 44d. per hour, in the third and fourth 
classes 4d. per hour, in all other classes 34d. With regard to 
uniform for motormen and conductors, it was resolved that a blue 
reefer coat, pair of trousers, and a cap be supplied to every employé 
once in each year, and that one overcoat be supplied every second 
year; that a second pair of trousers be sapp ed ab neb contract 
price ; also sou’-wester caps and oilekins be kept at the respective 
epôts for the use of the motormen. The chief inspectors’ pay 
was increased from 37s. 6d. to 40s., and the second inspectors’ pay 
inereased from 278. 6d. to 30a. per week. Various increases 
were also made in the salaries of the office staff. 
` Paisley.—Ata special meeting of the Town Council the Glasgow 
District Tramways Bill was further discussed. The proeeedin 
were private. The agreement between the Town Council and the 
Glasgow District Tramways Company is rather a lengtby one. 
The twentieth clause sets forth that the Oorporation agrees to 
lease to the Company the righb to lay and electrically equip 
tramways within the burgh, and to run cars therein for 42 
years, with breaks at the end of 25 years and 35 years respec- 
tively, from the time when the lines are open for public traffic, 
The Corporation may purchase after 25 or 35 years on paying 
the then market value as a going concern. The company is to 
pay to the Corporation an annual rent or wayleave of £400 per 
annum for the first five years, and £500 per annum thereafter ; 
or, alternatively, the company ehall pay to the Corporation, 
instead of an annual rent or wayleave, either (1) the sum of 
£17,500 sorg ab the end of 25 years, and £500 per annum 
thereafter to the termination of the lease; or (2) the company 
shali pay to the Corporation the sum of £26 600 ab the end of 
38 years, and £500 per annum thereafter to the termination of 
the learo ; or (3) the company shall pay to the Corporation at 
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the end of 42 years the sum of £40,000 sterling. If any of the 
latter alternatives ts decided upon, a sum will be set aside by 
the company annually to meet that claim, and be invested in 
security of same. 

Hull.—The Leeds Mercury gays: The delay in opening the 
Holderness-road section of the Hull electrical Ganna i is 
eausing much disappointment and annoyance to the dwellers on 
that road. They have been expecting with some confidence that 
the new service would be ready during March, or at any rate by 
Good Friday, but so far as present appearances go there will be 
considerable delay. A few weeks ago ib was found in the thorough- 
fare known as Witham that a portion of one line had to be taken 
up and relaid, through a miscalculation, a loss to the ratepayers 
being thus entailed, as the work is being done by the Corporation. 
Daring the present week the eection ab the north end of Savile- 
street has had to be taken up, as the curve is not correct for 
effecting a junction with the lines in George-street. There are 
also two points on the Holderness road section which the Govern- 
ment inspector has declined to pass, owing to the fact that there 
is not a sufficient space between the nearest rails and the footpath. 
To overcome this difficulty the Corporation find it n f 
until certain property can be acquired, to connect the track ab 
these bwo points into a single line. This will entail not only 
delay bud an additional expense. There is a general feeling in 
Hull that the Corporation should have known before they pub in a 
double line what space would be required by the Government 
inspector, and, as there has been no alteration in the position. at 
the north end of Savile-street, what curve would take the line 
round into George-sbreet.” 


Rochdale.—Aba special meeting of the Town Council resolu- 
tions confirming the propriety of including in the parliamentary 
Bill provisions for conferring upon the Corporation certain traction 
powers were as follow: To construct and adapt for 
mechanical (including electrical) traction the tramways in the 
borough when acquired by the Corporation, and to construct 
additional tramways within and without the borough ; to enable 
the Corporation and any local authorities, companies, and persons 
to agree for the purchase, sale, lease, working, use, management, 
and maintenance of any tramway within or without the borough, 
which will form continuations of tramways, for time 
being of the Corporation, and for the ng of any neces- 
sary junctions; to enable the Corporation to work all or any 
tramways for the time being owned, leased, or run over by them 
by means of animal or mechanical power (including electric 
energy), and to purchase or take on lease the necessary rolling- 
stock and plant therefor, to make such alterations and reconstruc- 
tions or any of such tramways as may be necessary to adapt them 
to such use, and to place and erect in, on, and under streets, posts, 
brackets, channels, and electric lines, and to attach the same to 
buildings ; to empower the Corporation to produce electric energy 
and to use ib for traction on the tramways and generally for 
motive power, and to sapply the same to any local authority, com- 
pany, or person for traction on tramways, and to use the lands of 
the Corporation, formerly occupied by premises known as ‘ Brid 
Mills,“ as a station for generating such energy; to enable the 
Corporation to acquire certain tramways in the urban distriob uf 
Wardle, or in lieu thereof to exercise running powers thereover.” 


Greenock.—The Law and Finance Committee of the Police 
Board, which consists of the entire membership, have adopted the 
report of the special committee appointed to deal with the tram- 
ways question. The report recommended the acceptance of the 
offer of the Greenock and Port-Glaszow Tramways Company for 
the leasing of the line within the burgh. The price of electricity 
is to be lid. per unit for a minimum of 500,000 units, the charge 
for additional quantities to be fixed when n At a subse- 
quent meeting of magistrates, 4 petition was submitted asking 
that a meeting of the ratepayers be called to consider the tramwa 
question, The Herald says: The tramways company’s 
offer is now as good as any reasonable body of men could expect. 
A rent of £1,200 per annum for 14, 21, or 28 years is aboub double 
the income hitherto derived from the ration’s tramway lines, 
and this of itself shows that the lengthy discussion of the question 
has had a good result. In addition to this assured income, the 
town will have a profit from the sale of its 3 to the com- 
pany, as well as reaping the advantage of having the streets in 
which the lines are laid kept in repair free of cost. If this is nob 
a much safer couree than the dubious experiment of the ra- 
tion working its own tramways, with all attendant worry and 
anxiety as to the result, then we musb have a clearer statement as 
to the benefits of municipalisation than we have yet obtained. 
And then, after all, if we should disvover that we have handed over 
an Eldorado to the British Electric Traction Company, we can 
take it from them 14 years hence.” At the monthly meeting of 
the Greenock Police Board on the 20th inst. the offer of the 
Greenock and Port Glasgow Tramways Company for leasing the 
lines within the bargh owned by the Corporation was accepted. 
A notice of a rescinding resolution was submitted with the view 


of municipalising. 


LIGHTING AND GENERAL. 


Luton.—Application has been made for an electric lighting loan 
of £26,000. 

Beckesham.—The eleotrie lighting is to be extended to the 
Cator roada, 

Celwyn Bay.—Sanction has been obtained for a loan of £5,100 


for eleetrio lighting. 


= 
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Ilford. —Sanction has been received for the electrie lighting and 
tramway depdt scheme. | 
` Maidstene.—The-Cocncil are asking for an additional loan of 
£10.000 for electric lighting. 5 8 

Tunbridge Wolls.—Sanction has been obtained to a loan of 
£24,680 for lighting extensions. 

Teddington. —The District Council have decided to apply for a 
provisional electric lighting order. 

Hornsey.—The District Council have decided to oppase the 
North Metropolitan Electric Power Supply Bill. 

North Metropelitan Electricity Supply Bill.—The Harrow 
Urban District Council have petitioned against this Bill. 

Willington Quay.—Tho District Council have decided to grant 
an interview to the representatives of the Tyneside Electric Power 
Company. 

Macclesfield.—Ib is proposed that a valuer be appointed to 
value the Alderley and Wilmslow electric supply for the Alderley 
Edge district. ; 

Ryde.—The Counoil have decided to apply for £30,000 to carry 
out the electric supply scheme prepa y Messrs. Kincaid, 
Walier, and Manville. 

Ambleside.—The Urban District Council have concluded an 
arrangement with the Windermere Electric Supply Company for 
the supply of current. 

Naeeaton.—UColonel W. R Slacke, 
into the application of the Council to 
purpnees of electric lighting. i 
. Bermondsey.—The Vestry have granted the loan of the town 
hall for the purpose of holding a town’s meeting at which the 
electric lighting scheme mighb be discussed. 

Aren Electricity Meter, Limited. — The transfer books of the 
8 shares will be closed from 26th to 31st inst., both days 

rolusive, for the preparation of dividend warranta. 

Margate.—With regard to the electrio lighting scheme, we 
learn that the arrangements for the ponera ng station and plant 
oe completed, and it is hoped to get it forward at an early 


R.E., has held an enquiry 
borrow £16,000 for: the 


Dundee. The amount of electricity rental paid in February 
was £170. 19s. 8d., making a total for the 10 months of the current 
year of £6,033. 163. 7d.—an increase on the previous year of 
` £1,107. 6s lid. l 

Stirling.—Out of several candidates for situations at the power 
station, Mr. J. A. Roberteon has been appointed assistant engineer. 
The Council have agreed to insure the boilers ab the electric 
lighting station for £3.000. , : 

Adams's Electrical Generator, Limited.—This Company has 
been registered with a capital of £5,000, the object being to 
acquire certain patente relating to improvements in apparatus for 
generating electrical pressure, etc. 

Brighten Cerporation Bill.—The Select Committee of the 
House of Commons, presided over by Mr. Schwann, on Wednesday 
rejected bhe.E made by the oe oon; and passed 
that part of the preamble relating to. energy. : 

-Deptford.—The hearing of the:summons against the London 
Electric Bopply Corporation, Limited, for penalties in respect of 
the alleged defective lighting of the Dover Castle public-house, 
Broadway, Deptford, has been adjourned until-the 30th inst. 

Shipten.—The Skipton Traders’ Association have decided to 
ask the Urban District Council to take into consideration the 
advisability of making application during the next session of 
5 for a provisional order to supply electric light to the 

wu. foo . . 

Whitechapel.—The Board of Works will be officially represented 
ab a conferonce to be held at Whitehall Gardens on the 29th inst. 
upon the application Tor Medion orders, under the Electrio 
Lighting Acts, made by Mile End Old Town, Limehouse, and Sb. 
George’s-in-the-East. — - 8 - 

‘Wandsworth.—The Vestry have agreed to a notice from the 
County of London and Brush Provincial Electric Lighting Com. 
pany under the Wandsworth Order, 1892, of intention to lay low- 
tension mains along portions of Ullathorne-road (each side) and 
West: drive (east side). 

Personal.— Mr. G. W. Webb has been appointed manager of 
Messrs. Fry and Co.’s showrooms at 19, Fari ingdon- avenue repre- 
senting Messrs. Joyner and Co., manufacturers of gas and electric 
fittings, eto.— Mr. R. M. Carr has been appointed assistant elec- 
trical engineer to the Bexhill-on-Sea Urban District Council. 

Harrogato.—The report of the Electric Light Committee con- 
tains a number of recommendations to erect new lampe and 
rearrange existing ones. The report was adopted last week, and 
id was also resolved that the borough surveyor be authorised to 
engage a clerk of works for these extensions when he considers it 
necessary. 

London Gasette.— Mr. R. T. Tatham, 9, King - street, Maid 
stone, has been released of bis trusteeship re Mr. H. W. Thane, 
32, The Hill, Northfleet, Kent. A first sad final dividend of 4s. 8d. 
per £ has been declared re B. Wild and J. H. Clerk, trading as 

ild, Rothwell, and Co., Atlas Works, 63, Virginia-street, 
Southport, Lancs., payanle at offices of Yates and Scrampton, 
4 and 6, Wood-street, Bolton. 

Huddersfield. —The salary of Mr. A. B. Mountain, the borough 
electrical engineer, has been increased by £100 per annum. 8 
Electricity Committee, in their minutes, expressed satisfaction 
with the statement referring to the coat of the extensions carried 


order to prevent the recurrence of these accidents. 


should be careful rate 
out ad the electric supply station. The total amount of the oon - ‘travelled, ie ‘ SE saad 


tracts was £6,949. 158. 6d., and the amount expended £7,222. 
16s. 3d., with a balance for extras of £273. 0a. 9d. 


Greenock.—The engineer 's lds report states thab during the 
month ended March 9 18,400 unite of electricity were generated, 
and the estimated number sent out was 11,400. Upto the present 
the number of lamps applied for by private consumers is equivalent 
to 4, 247 8. o. p. lampe, and this, together with the arc lampe, brings 
the total up to 5, 151, or an increase of 795 8 c.p since last report. 
The number of consumers is now 72, as against 60 las) month. 


Paisley.—The minutes of the Electric Lighting Committee laid 
before the last meeting of the Town Council showed that Mr. 
Teague had reported to the Electric Lighting Committee with 
reference to the three steam alternators supplied by Messrs. 
Ferranti, Limited. The alternators will require to be taken oat, 
and Mr. Teague recommends the Corporation to accept in their 

lace engines of the type supplied by the firm to the Wallasey 

rporation works, which have been found ea izfactory. 


Appeiatments Vacant.—The Vestry of Sc. Mary require a 
fully qualitied mechanical draughtemap, also mechanician. Full 
particulars of this and other appointments appear in our adver- 
tisement columns. There are vacancies for an improver and 
draughtsman, a trained expert manager for a new accumulator 
manufactuting department, and others.— An electrical engineer is 
required for the Sheffield Corporation at £500 per annum.— An 
assistant engineer is required ab Hanley.—The Glasgow Carpora- 
tion want an assistant manager for their telephone exchange.—A, 
mains superintendent is also required for the electricity department. 
at Cardiff. l . 5 

City of Londen Electric Lighting Co. —An extraordinary 

eneral meeting of this Company will be held ab Winchester, 

ouse, Old Broad - street, E.C., on March 30 at 12 noon, when the 
following resolution, which was unanimously at the general 
meeting of the Company held on March 15, 1900, will be sub- 
mitted for. confirmation as a special resolution: Resolved that 
the Company approves the Bill as introduced into Parliament 
intituled ‘a Bill to empower the City of London Electric Lighting 
Company, Limited, to acquire lands and work generating stations 
and for other pur subject to such additions, alterations, and 
variations as Parliament may think fit to make therein.” . 

Stock Exchange. — Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant a quotation to: Buenos Ayres and Belgrano Electric Tram- 
ways Company, Limited—£120,000 5 per cent. sacond debenture 
stock, and National Telephone Company, Limited —£500.000 4 per 
cent. debenture stock; and a further issue of 100,000 ordinary 
ehares of £5 each. The committee have further been asked to 


allow the following securities to be quoted in the official list: 


Edmundeon’s Electricity Corporation, Limited—£75,000 44 per 
cent. firs) mortgage debenture. stock, and Electric Railway and 
Tramway Carriage Works, Limited —shares of £5 each, fully paid. 
The committee have aleo ordered the British Electric Traction 
Company's further issue of 20,000 6 per cent. cumulative 
preference shares of £10 erch, fully paid, Nos. 90,001 to 110. 000, 
to be quoted in the official list, 
Steam.—We have received a copy of the first English edition 
of the volume entitled Steam,” issued by: Messrs. Babcock and 
Wilcox, Limited, of 147, Queen Victoria-etreet, E.C. This edition 
is issued simultaneously with the thirtieth edition of the volume 
ublished in America. The details of the Babcock and Wilcox 
ilers are now so well known that any further reference is almost 
unnecesesry, but the historical description given in this volume 
will be most interesting to all engineers. In addition to informa- 
tion reepecting the design of water-tube boilers, a large amount of 
general information is added on the subject of fuel, its combastion, - 
and the general design of steam-raising plant. The question of super- 
heating is also gone into more fully than in previous editions, and 
tho advantage of superheating ia farther supported by a aumber 
of tests which have been made by experte of renown. We ara 
glad to see opposite the preface ap illustration of the boiler - room. 
of the City of London Electric Lighting Companys station.. 
The illustrations elsewhere in the book are mostly taken. 
from installations outside Great Britain. The photographs, how - 
ever, of the Renfrew works of the company remind us. that. 
placing orders for Babcock-Wilcox boilers does nob mean the 
engineering work is sent oub of the country,  _ 1 
The Speed of Electric Cars. — The Liverpool city ceroner (Mr. 
T. E. Sampeun) held an inqueat at the Coroner’s Court, Dale- 
street, recently on the body of a child named George Roberte, 
aged two years and seven months, son of a cotton porter, Poyntz- 
street, Kirkdale-road, who was killed by an electric tramoar in 
Kirkdale-road. Evidence showed that the car was proceeding. 
about five or six miles an hour. Ib went some little distance, 
before ib stopped after deceased was knocked down. My, E. T. 
Pugh, assistant superintendent, said that the lifeguard attached 
to these particular cars were of a new type, approved by the. 
Board of Trade, which it was thought would prevent the possibility. 
of accident. There were only 24in. between the lifeguard and the 
ground, and he could not conceive how the child gob under it. 
The Coroner, referring to the general question of speed of the. 
electric cars, eaid that the N of these accidenta forced him 
to say that extreme care must be taken by drivers of cara, especially. 
in crowded thoroughfares, and they muet exercise due caution in 
With regard 
to the lifeguard, he hoped some attention would be given to it by 
the tramway authorities. The jury returned a verdict of Acci- 
dental death, but expressed the strong opinion that drivers of 
speed ab which they. 
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Fifeshire.—At the last méeting of the Lunacy Board it was 
stated that the proposal to introduce electric light into the asylum 
had been oa by the ae Gas Company asking the Board to 
erect a new gavometer. The institution could be lighted very 
much cheaper by the electric light. The matter was remitted to 
a committee with powers. 

Leeds.—Tho City Council have decided in reference to Electric 
Power Distribution Bills to join in and support the opposition of 
the corporations specially affected by these Bills, all of which 
contain provisions which are prejadicial to the interests of 
corporations, both as to the supply of electricity and in the inter- 
ference with tho streets.“ 

Wealdstone.—The Board of Trade have informed the Council 
with respect to the Harrow Electric Light and Power Compan 
that, as the undertaking authorised in the order of 1894 had been 
transferred by the local authority to a private company, the Board 
did not appear to have any power to amend the area preacribed by 
the order ab present applied for. 

ter.—The Town Council have entered into an agree- 
ment with Mr. Trentham as consulting engines: for the electric 
light installation. Mr. Trentham is to be allowed two months in 
which to pre plans, specifications, otc., and 12 months for the 
execution of the worke. The name of Lord Kelvin has been 
substitated in place of Mr. Wright as referee. 


Southend.—At the last meeting of the Southend Town Council 
id was decided not to appoint an electrical engineer in succession 
to Mr. Mitchell, bat to appoint temporarily an assistant to the 
borough engineer’s department having experience in electrical 
matters. It will be remembered that at Southend both electric 
lighting and light railway echemes have been propoeed. 


Heswall.—At a recent meeting of the parishioners ib was 
decided not to consent to the pro scheme of the Heewall 
Lighting Company, Limited, to effectually light the parish, and 
to enable the company to obtain a provisional order from the 
Board of Trade for powers to carry out the necessary works. A 
resolution in favour of adopting the Lighting Act was carried 
unanimously, 

Barnard Castie.— The Urban District Council recently passed 
a resolution with regard to the purchase of the electric supply 
company’s undertaking that 30 years be the terms of purchase 
under the Act of 1888, with 15 per cent. on the capital expendi. 
ture, bub the company insisted upon 31 Pg with 20 per cent. 
The Urban District Council have decided now to agree to the 
company’s terms. j ö 

Leamington.—The Electric Light Committees have submitted a 
report recommending that if the suggested clauses and amend- 
mente filed by the Corporation were accepted by the Midland 
Electric Light and Power Company, Limited, and embodied in the 
order they were applying for, the Corporation should abandon the 
order obtained by them in 1899, and withdraw their opposition to 
the company’s order. 

Bacup. —The Electricity and the Health Committees have visited 

Darwen, and appear favourably impressed with the electricity 
and destractor works. The De dole ro to be adopted by the 
Corporation for the supply of elect energy ia the three-wire 
low-tension continuous-current system, as recommended by Mr, 
Taite. It has been decided to proceed with the appeal to the 
House of Lords in the Wallasey case. 
_ Seuthampton.—The Electricity Committee have reported that 
the statement of income and expenditure for nine months, sub- 
mitted by the borough accountant, showing income and expendi- 
ture, including assete and liabilities, also including proportion of 
accumulation of deficit for the first three years, bat not including 
supply of power to the tramways, showed no loss, and which the 
committee considered satisfactory. 

Aberdeen.—Ab a meeting of the Town Council on the 19th insb, 
ib was remitted to the Gas and Electric Lighting Committee to 
consider and report upon the existing arrangement as to chargin 
for electric light under the indicator system, the mode in whic 
the calculations are made, and the effect it has on the accounts of 
those consumers who use electric light all the year round. Forty 
additional lamps are to be provided in the streets at a coat of 


£1,272.. 

Bankruptoy.—A meeting of creditors was held last week ab 
the offices of the Leeds official receiver relating to the affairs of 
Frederick Metcalfe, electrical engineer, late of White Horse- 
street, Boar-lane, and residing ab White House, Cookridge, and 
now of 6, Tenter-lane, Swinegate, and residing at 4, Asbville- 
terrace, an-road. The liabilities are £125. 162. 10d., and 
the assets £6. 7s. 7d. The debtor attributes his failure to loss on 
contracts. 

General Electric Ce,—-We have received from this Company a 
fresh sheet for pasting in their catalogue. The sheet in question 


deals with a special pipe vice, small- power motors for fan driving, 


etc, These motors are of pb h.p. and } h.p., and are constructed 
for continuous currents from 100 to 200 volte. The speeds vary 
from 1,500 to 1,850 revolutions per minute. A patent sealing-wax 
heater manufactured by the Company is illustrated, and also the 
Byng telephone and microphone, 

Iaverness.—Ab a meeting of the Town Council last week, Mr. 
E. G. Craven, electrical engineer, submitted a report on the 
tenders for the installation of electric lighting in the burgh, and 
id was unanimoasly resolved to accept the offer of the Brush 
Electrical Engineering Company, Limited, London, the question 
of the particular kind of boilers being reserved. The contract, 
excluding the boilers, amounts to £21,000. The work of construc- 
tion will be proceeded with ab ance. - 7 


Walsall.—The total number of consumers es potion on Feb. 28 
last was 158. After the 25th inet. the charge for the supply of 
electric current for motor purposes will be ab the rate of per 
unit for the first four hours at the maximum load, all additional 
units are to be charged for at the rate of ld. per unit, and the 
10 and 123 per cent. discounts to all large consumers are to be 
abolished in so far as current for motive power is concerned. 

Lowestoft.—The Town Council have passed the following reso- 
lution: ‘‘Thab this Council will support the English Industrials, 
Limited, of Manchester, in their application for a telephone 
license, and that wayleave facilities may be afforded the same 
company on conditions to be hereafter mutually arranged.” The 
charges pro are 50s. per instrament, with 4d. per call, and a 
maximum of £6 5s. A letter from Messrs. Bash and Dryburgh, 
containing proposals as to the free wiring of houses for electric 
lighting, f, being considered by a sub-committee. 

Ashton.—The Council have resolved that the fae of current 
for lighting purposes be 44d. per anit instead of 7d. and 2d., the 
change in price to take effect from the beginning of the b 
quarter, and that electricity for power par be charged ab 3d, 
per unit. The question of installing additional generating plant 
as per the report of Mr. Vincent has been considered, and a sub- 
committee has been appointed to visib and inspect electricit 
works with Mr. Vincent in order to ascertain the best make and 
description of plant for adoption, and to report thereon. 

Bath.—Abt the meeting of the Town Council on the 20th inst. 

id was proposed that a sub-committee be formed to enquire into 
the cost of producing the electric light in Bath, contend that 
the cost as compared with most other corporations was nob favour- 
able. A long discussion ensued, it being pointed oub that the 
committee were already endeavouring to reduce the expenditure 
and finally the motion was withdrawn. A report was submitted 
by the Electric Lighting Committee which recommended the 
acceptance of tenders for carrying out extensions for public and 
private lighting at a cosb of about £13,000. 

West Riding.—The County Council have adopted a report of 
the Highways Committee stating thab they had concluded a 

general agreement with the National Telephone Company, Limited, 
relative to the laying of electric cables under main roads, the 
control of which is vested in the West Riding County Council, 
providing for payment by the company of an annual acknowledg- 
ment of 2s. 6d. per furlong or of a furlong of cable, and a 
cherge of 10s. annum for each large box, and 2s. r annum 
for each small box, and for the due reinstatement of the road and 
removal of the wires and apparatus on notice. 

Jarrow and Hebburn Electrical Supply Bill.—This Bill came 
before the Court of Referees of the House of Commons on the 20th 
inst. upon a question of locus standi, the petitioners against the 
scheme objected to being the Electrical Power Distributing Com- 
pany, Limited, and the County of Darbam Electrica! Distribution 
Company, Limited. The committee decided: thab the petitioners 
had an obvious locus within their petition. A request has been 
lodged ab the Private Bill Offioe of the House of Commons that 
the petition of the Hebburn Urban District Council praying to be 
heard by counsel may be withdrawn. ; 

Grimsby.—The Corporation bave issued a prospectus with regard 
to the supply of electrical current to the public for lighting pur- 
poset. he current will be supplied at a pressure of 230 volte, 

e Corporation in all cases lay the service mains between their 
own mains and the consamers’ premises, and will sapply, fix, and 
keep in repair a suitable meter on the consumers’ premises on the 
house side of the main fuse. For this meter a rent will be charged 
half-yearly at the 10 oming rates: meters for registering up to 
25 8-c.p. lighte, 63. per -year ; 50, 6s. 61. per half-year ; 100, 
78. per half-year ; 200, 78. 6d. per half-year. | 

Glasgow.—Ab the last meeting of the Council the Electricity. 
Committee’s minutes were approved after some opposition. The 
committee pro that the system of oharging by. demand 
indicator should be abolished, eo far as householders are conoerned, 
at the beginning of the financial year. It was stated that the use 
of the electric current in households had not been popular hitherto, 
and the committee wished to change this and to have a fixed rate. The 
maximum load in private houses came on at a different hour from 
that of offices and warehouses, and the committee thought it would: 
be an advantage to cultivate this trade in private houses. 


Spennymoor.—The: Urban District Council have passed the 
follo resolution: That eonsent be given to the Northern 
Counties’ Electric Supply Company to apply to the Board of 
Trade for a provisional order to establish works and to supply 
electricity in the district apon the conditions as stated in the 
company’s letter, dated Oct. 16 last; and also further distributing 
mains from the Four Lane Ends to the Five Lane Ends, as shown 
on the plan deposited with this Council; and also further upon 
condition that within four years (if nob earlier required under 
Section 21 of the Electric Lighting (Clauses) Act, 1899, or other 
Acts or orders) the company lay down suitable and sufficient 
distributing maine for the purposes of general supply throughout 
every street or part of a street within the urban district, where 

ublic street are ab present erected.” A committee has 

n appointed to further consider the matter. 

Kandy, Ceylon.—We learn from the colamns of the Ceylon 
Standard, a copy of which business-like paper has been forwarded 
to us, thab the recen completion of the Kandy electric lighting 
scheme was the occasion of an interesting ceremony, when the 
services of the resident electrical engineer, Mr. J. E. Addyman, 
under whose supervision the whole of the work has been carried 


out, meb with gratif əgnition from the employés of the 
Kandy branch of the Dolemdo os and Water Company, Limited, 
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who presented him with a handsome gold watch, engraved with 
the monogram J. E. A.” on the back, and inside, Presented 
by the employés of the Kandy Branch, Colombo Gas and Water 
Company, Limited.” The address which accompanied this memorial 
congratulated Mr Addyman on the successful manner in which 
the work of lighting the town had been carried out, and was in 
itself an ample tribute of the esteem in which Mr. Addyman is 
held by those under him. 

Govan.— The last report of Mr. James Brown, the resident 
electrical engineer, states that up to Feb. 28 he had received 
12 applications from private consumers. The total of these 
applications amounted to an E add of 865 16-c.p. lamps. In 
addition to this, about half a dozen more shopkeepers had signed 
their names on the official application form as consumere, but the 
actual number of lights to each was not yet fixed. The total of 
these would ‘amount, roughly, to another 300 16 op. He aleo 
reported on the extension of mains in Woodville-street, which 
would cost about £400. This was in connection with an applica- 
tion ofa firm who are about to erect new brassworks in Woodville- 
street. With regard to charges, ib has been agreed that where the 
current was used for less than five hours per day the charge would 
be as for light, 6d. per unit for first hour and 2d. per unit there. 
after, but where the current is used for five hours and upwards 
the charge would be 2d. per unit over all. 


Ayr.—The last monthly report of the burgh electrical engineer, 
Mr, Arthur J. Fuller (adopted bY the Council), states thab the 
output for the pasb three months shows a very considerable 
advance over the corresponding period of last year, the figures 
being as follows: winter. 1898, units generated, 140,000; winter, 
1899, 188,000; increase for 1899, 48.000. The maximum load at 
any one time this winter worked out at 256 kw., as against 200 kw. 
of the previous winter. The sub-committee have inspo:ted 
several new lamps for side street-lighting, and have been very 
favourably impreesed with the increaged candle- power which iv is 
proposed to give next winter—viz., 32 c.p. as against 16 c. p lamps 
now in use. The price at present charged ia £2 10s. per annum 
for each 16 c.p. lamp, and thie price will be now adopted for the 
double candle-power lights. The engineer is aleo considering the 
advisability of reducing the price charged for the arc lamps and 
also of the cost of the current to the ordinary consumer. 


Paisley.—The electric lighting authority, having applied for 
farther borrowing powers, the Under-Secretary for Scotland wrote 
for their information that under the statates the Council could 
only borrow with hie consent for the purpose of their undertaking 
to the extent of the unexercised margin of the borrowing powers 
conferred by their local Gas Acte—that is to say, the borrowing of 
the burgh for gas and electricity together must not exceed the 
total amount authorised to be borrowed under the local Gas Acts. 
Ib was reported that the unexhausted borrowing powers under the 
Gas Acts would, ab May next, amount to £13,000, and it was 
decided to apply for authority to borrow for electric lighting pur- 
poses to that extent in the meantime, and make application for a 
poaae order authorising borrowing to the oxtent of £20,000 

or electric lighting purposes, on the understanding that, should 
the order be obtained, the right to exercise their borrowing powers 
to the extent of £13 000 would revert to the gas corporation. 

West Ham.—The following extensions of the electric light 
have been adopted: No. 1 extension—from the electricity works 
along Stephen’s-road, Plaistow-road, High-strect, Plaistow, and 
Balaam-street to Barking-road, one main io High street, Plaistow, 
one in Balaam-street from Newman street to Barking-road ; No. 2 
extension—along north side of Barking-road from Balaam-street 
to Green-street, and one low tension main to supply Plaistow 
hospital; No. 3 extension—from the corner of Upton-lane and 
Plashet-road along Plashet-road to Gipsy-lane, and in Gipsy-lane 
from Glenpark-road to Chester-avenue; No. 4 extension—along 
Romford-road from Richmond-road to Balmoral road. The 
report of the electrical engineer on the question of elec- 
tricity charges has been adopted advising the committee 
not to entertain any idea of instituting a uniform charge. He 
suggested that the rebate be given quarterly instead of half. 
yearly; that when a new consumer is connected his maximum 
demand be calculated only from the date on which he is con- 
nected to tho maine; that the scale of charges be reduced as 
follows: lighting purposes from 7d. and 3d. to 7d. and 2d., power 
purposes from 5d. and 2d. to 5d. and Id.; that the following 
scale of quarterly discounts be adopted: accounts amounting 
from £10 to £30 24 per cent., from £30 to £50 5 per cenb., from 
£50 and upwards 74 per cent. The committee approved of these 
suggestions, 

Brighton.—The Town Council have adopted a report of the 
Lighting Committee recommending a modification of their agree- 
ment with Mr. Wright by which he would be relieved of the 
superintendence of details, bub remain consulting engineer at the 
same salary as at present. Mr. Wright bound himself for five 
years, while the Corporation might determine the agreement by a 
three monthe’ notice. Mr. Joyce is to be acting manager of the 
electricity works during the absence of Mr. Fowler in South 
Africa. The balance-sheet of the electricity works for last year 
shows that 3 815,743 units of electricity were generated during the 
year, of which 2,604,039 were consumed in private use, 602 584 on 
the public lamps, 160,630 in the works, and 448 470 not accounted 
for. There were 257 public arc lamps and 1,027 incandescent. 
Including £229,687. 15s. 1d. due to capital, the liabilities at the 
close of the year were £308,295. Os. 1d. The cosb of generating 
the electricity was £17,269. 118. 9d., and of distribution £11,745. 

148. 6d. Sales to the public realised £35,321. 3s., while the charge 
E 770 public lampe was £8,546. 16e. 11d. To a profit on the year 
of £16,700 must be added £6,802. Os. 7d. brought forward from 


the previous year, making £23,502. Od. 7d., of which interest con- 
sumes £7,146. Os. 5d., and sinking fund £8,099. Is. 5d. The sum 
of £2,135 was applied in aid of district rate; £179. 2s. 10d. trans- 
ferred to reserve fund; £4,496. 17s. 9d. paid to loans fund; and 
£1,454. 188. 2d. carried forward. 


Sale of Machinery.— We are enabled to give the following par- 
ticulars of the forthcoming sale by the Northampton Electric 
Light and Power Company, Limited. The plant consists of two 
compound vertical engines. cylinders llin. and 18in. by lin. 
stroke, 120 i. h. p., speed 200 revolations per minute, steam pressure 
120lb. per equare inch. The engines are fitted with Pickering 
governors and a Boys and Cunningham's steam separator, and a 
7ft. flywheel for rope driving; the engines were made by Messrs. 
Scott and Hodgson, of Guide Bridge; a esight-feed lubricator is 
aleo fitted to each engine. Two Crompton shunt-wound dynamos; 
output, 510 amperes ab 130 volte; speed, 680 revolutions per 
minute; pulley-wheel for ropes. One compound vertical engine, 
coupled direct to a Crompton shunt-wound dynamo; engine 
cylinders llin and 18in., stroke l5in., 120 i. b. p., speed 200 
revolutions per minute, steam pressure 120lb. per equare inch. 
The engine is fitted with a Pickering governor and a Boys and 
Cunningham’s steam separator; the dynamo is a four-pole shunt- 
wound; output, 600 amperes at 130 volte, Three 600 ampere 
automatic knock-off switches, three 600 ampere ammeters, three 
ehunt resistances. Three Daniel Adamson steel Lancashire boilers, 
20ft. by 6ft., capable of evaporating 3,000ib. water per hour; 
working pressure 1201b. per equare inch. Each boiler is fitted 
with duplicate feed valves, a blow-off cock, safety valves, also 
quite recently fitted with Bennis mechanical stokers and Hotchkies 
cleaners. 

Guildford.—In reply to the resolution recently adopted by the 
Council enquiring of the Guildford Electricity Supply Company, 
Limited, as to whether they are willing to sell theic undertaking 
to the Corporation, and, if so upon what terms, the directors have 
decided to recommend the shareholders, subject to the necessary 
sanction of the Board of Trade, to dispose of the whole under- 
taking of the company for £25000. A small committee of the 
Town Council is to meet the directors and discuss the matter with 
them. In the meantime the directors have tendered for s.:cob- 
lighting on the following terms: For 16-c.p. incandescent lamps 
with reflecto:s, giving an equivalent of about 25 c.p. If the town 
authorities provide standards, lamps, and all other equipment, 
including erection, bub cleaning, lighting, and extinguishing to be 
done by the company, £3 per lamp per annum. If the company is 
required to provide standards, lamps and fittiogs, £3. 108. per 
lamp per annum, for a term of not [esa than five years. The com- 
pany is prepared to supply and fix in a suitable place, at their 
own expense, an electric lamp of a pattern that they would recom- 
mend, keeping the same in order, provided the Corporation pay 
for the current consumed. They suggest a three-way reflector 
lamp (with three 16-c.p. lamps) ab the weighbridge in North- 
street, and are willing to let it be on show for three months. For arc 
lamps the company is not prepared to quote for these without 
further particulars as to the number and position of the lamps 
required. Are lamps must be connected and supplied in pairs. 
To eupply a single arc lamp ab a distance from any other would 
be impracticable. Arc lamps are nob recommended for street- 
lighting in a town of this siz3, The company’s offer to erect a lamp 
has been accepted. 

Catalogues.— We have received from the Electrical Company, 
of 122, Charing Cross-road, a copy of their price-liat for Luna” 
arc lamps. llustrations and prices are given of shunt, differential, 
and inverted lamps for use on direct-current circuite, and of an 
enclosed arc lamp for alternating-current work. Prices are also 
quoted for chor ing coils, resistances, etc.—We have also received 
from Messrs. R W. Blackwell and Co., of Victoria-street, S. W., 
a copy of their catalogue No. 21. This catalogue is profuse'y 
illustrated, and is printed on exceptionally good paper. A novel 
feature in connection with it is that the various articles listed are 
divided up into sections, and the book may be immediately opened 
at any one of these by means of the thumb index given. Amongst 
the immenee number of articles appearing in the catalogue we 
notice various types of rails and rail bonds. Motor trucks are 
dealt with in one section, together with automatic couplings, 
air-brakesa, etc. Trolleys have a section devoted entirely to them, 
as have trolley poles and trolley wagons. Thia trolley wagon is a 
very convenient arrangement for working on trolley wires. Insu- 
latora and lightning arrestere occupy other sections, while switches 
and circuit breakers are dealt with at length. Lamps (both are 
and incandescent), meters, and transformers are described, and 
prices given and information as to the use of the Keystone arc 
light voltmeter and ground detector, and also of the polarity 
indicator, are to be found in this section. A shord section then 
deals with roller bearings, and a longer one with the Allis types of 
engines. The laat section deala with valves, pipes, toole, fittings, 
etc. Altogether the book is a good work of reference for an 
electrical engineer, as giving the average prices to be paid for 
practically all his requirements. 

Westinghouse Switchboards.— The British Westinghouse 
El octric and Manufacturing Company have forwarded us two 
catalogues of switch gear. The fired of these is devoted to switch 
goar for polyphase circuits working ab pressures of from 1,100 to 
2, 200 vclte, while in the second instance the switchboarde are 
designed for pressures of from 100 to 600 volte. So much infor- 
mation is given in there that it is difficalb to go into detail over 
any particular features of the switchboards, What impresses us 
most is the fact that the company has standardised such a large 
number of panels containing the whole of the instruments required 
for generators and feeders. In this way if an engineer is content 
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do take standard types which he knows have been prepared 
from long experience, he can at once ascertain the exact size 
his switchboard would have to be, and also, we presume, that 
he will, in consequence of the standardisation, be able to 
obtain the panels he requires in a much shorter time than if 
they had to be designed de novo. The panels in question can be 
obtained for either single-circuit running or for working a number 
of generators in parallel. Io the high-tension circuits they are 
standardised for three currents as a rule—s.e., 60 amperes, 100 
amperes, and 200 amperes respectively. The panels required for 
high-tension feeders are arranged for a much wider range of out- 
pub. In every case a distinction is made as to whether a board is 
required for three or two phase work. The low-tension switch- 
boards are made much in the same way as the high-teneion, except 
thab a diffrent type of switch is used. In this case the switch is 
placed on the face of the panels, whereas with the high-tension 
switchboards the bandle only is in front of the board and the 
amiron 5 placed behind the board, where it cannot be accidentally 
uched. 


The Allan Accamulator.—We have received from Messrs. 
Allan and Adamson, of Clun House, Surrey-street, Strand, their 
price-list for the Allan types of accumulators. The gride of these 
accumulators are specially designed to enclose the active material 
in an envelope, so that the paste is well supported by the grids. 
For this purpose two open grids are used, one of which comes on 
each surface of the plate. The section of the grid is of a V-shape, 
with the point inwards. The points of intersection of the strips 
forming one grid are arranged to come in the middle of the points 
on the opposite grid. By special casting arrangements these grids 
are cast in one piece and connected round the edges. The section 
of the edge of the plate has thus a channel through which holes 
are made to allow any gas to escape which may collect in 
it. The firm are now manufacturing these accumulators in 
four differenb types. The first is used for small work, 
such as driving medical apparatus, electric ignition for gas- 
engines, and for telegraph and telepbonic purposes. The next 
type is intended to be used for motorcar work, while the F. O. 
type is adapted for 5 and for driving electric launches. 
The remaining type, called the H. V. type, is employed for central- 
station work, houge-lighting ete. As regards the traction type 
of cell for use with motorcars, the lish states that a cell weighing 
33ib. has a capacity of 125 ampere hours at a five hours’ discharge 
rate. This cell can also give 50 amperes for 14 hoars without any 
damage resulting. Ebonite boxes are used to support these traction 
cells, but they can also be supplied in wooden boxes lead-lined, 
which will certainly be found more serviceable. The firm aleo 
specialise in connection with these accumulators for traction an 
ebonite vent which allows the escape of gas while preventing the 
acid from spilling. 
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PROVISIONAL PATENTS, 1900. 


Marcu 12, 

Improvements in overhead electric railway trolleys. 
William Harley and John Duggan, 15, Water-street, 
Liverpool. 

Improvements in the terminals and insulators of the 
ho:ders of electrical incandescent or glow lamps, 
which improvements are ulso applicable to other 
electrical terminals. William Walker, jun., 7, Staple- 
inn, London. 

Improvements in electric accumulators. Adolph Müller, 
46, Lincoln’s-inn-fields, London. 

Improvements in or connected with electricity meters. 
Arthur Wright and the Reason Manufacturing Company, 
Limited, Norfolk House, Norfolk-atreet, Strand, London. 

Marcu 13. 

Improvements in clectric switches, principally for high- 
voltage olrouits and also applioable to switch lamp- 
holders. John Lightfoot, 15a, Cooper-etreet, Manchester. 

Improvements in or connected with clectric cable 
joint-boxes. George Hinde Niebett, 15, Water-streeb, 
Liverpool. Ti 

Improvements. in electric motors. James Marr and 
William Cranswick Laidler, 3, St. Nicholas’s-buildings, 
Newcastle on - Tyne. 

Improvements in and relating to the olectric lighting 
of railway carriages, cars, ships, and the like. 
George Macculloch Brand, 96, Buchanan.street, Glasgow. 

An improvement in switchboards. Arthur Ford. Lloyd. 
Boswell-court Works, Devonshire-s'reet, Theobald’s.road, 
London. 

Improved magnet winding for continuous courront 
machines and converters for effecting simultaneously 
a sparkliess commutation and a pressure regulation. 


4639. 


4673. 


4680. 


4706. 


4709. 


4719. 


4720. 


4774. 


4784. 


Max Déri, Birkbeck Bank-chambers, Southampton- 
‘buildings, Chancery-tane, London. (Complete specifi. 
cation.) 


An alternating- current motor. Max Déri, Birkbeck 
Bank- chambers, Southampton- buildings, Chancery. lane, 
London. (Complete specification.) 

Improvements in the distribution of electric current 
aud apparatus therefor. Julien Dalaib and Otto 
Garbe, 322, High Holborn, London. | 


4785. 


4795, 


4803. 


4818. 


4829. 


4831. 


4833. 


4813. 


4644. 


4848. 


4850. 


4885. 


4921. 


4926. 


4933. 


4933. 


4934. 


5016. 


. Moans for 


Improvements in incandescent lamps. 
Fessenden, 24, Southampton-buildings, Chancery-lane, 
London. (Date applied for under Patents, etc., Act, 
Sec. 103, Aug. 25. 1899, being date of application in 
United States.) (Complete specification. ) 


Marcu 14, 

Improvements in and in the means of supporting 
electrodes or plates of electrical accumulators, and 
in the manufacture of sach electrodes and tools or 
appliances for use in such manufacture. and a method 
of constructing such tools or appliances, Edwin 
Thorley Parker, Prince’s chambers, Wolverhampton. 

An improved method of suspending, raisiog, and lower- 
ing electric lamps and other articles. Joseph Gullen 
Booth, 132, Rochdale-road, Bury, Lancs. 

A patent asbestos application to wires and insulated 
wires for electrical purposes. Arthur Connor 
Richardson, 6, Lombard-etreet, Newcastle-upon-Tyne. 

Improvements in aud relating to motors of the steam- 
turbine type. James Murrie, 264, St. Vincens street, 
Glaegow. 

An elcotric firedamp detector or indicator. 
Out erson Wood, 77, Chancery-lane, London. 
Improvements in obtaining metals f. om their fused 
ores, oxides, and salts by electrical action. Joeé 
Baxeres do Alzugaray, Suffolk House, Laurence Pountney- 

hill, London. 

Improvements in telephone divided multiple - board 
system. William Aitken, 2, Oxford-court, Cannon- 
street, London. 

An electrio mechanism for operating a clutch in 
connection with electric motors. Joseph Gershom 
Childs, 145, Farringdon-road, London. 


Marcu 15. 


Improvements in electrical instruments for measuring 
current, pressu’e, and power in electric oirouits, 
George Dudley Aspinall Varr, the Yorkshire College, 
Leeds. 


inald Aubrey 


William 


Improved elcotric furnace. John Joly, 12, Northbrook- 
road, Dublin. 

Improved electrical method for securing uniform time 
in clocks. Joho Grant, 13, Prospect-terrace, Aberdeen. 

Improvements in automatio time switches. Archibald 
acne Howaid, Corporation Eleotricity Works, Newport, 

on. 5 

Improvements in or connected with electric motors 
and genorato:s and other electric apparatus and 
instruments. Valère Alfred Fynn, 55, Chancery-lane, 
London. 

Improvements in register dials for meters and the like, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Georgo Alton, United 
States.) (Complete specification. ) 

Improvements in current-feeding devices for electric 
motorcars or the like. Johannes Wilhelm Ehlers, 45, 
Southampton. buildings, Chancery-lane, London. (Com- 
plete specification. ) 

Marcu 16, 

Improvements in the means or method of signalling 
electric tramways. Christopher Jobn Spencer, 2, 
Market-streeb, Bradford. 

automatically reviving or reinforeing 
exhausted pulsations upon a telephone line. Morris 
Clinton Mengis, 78, Fleet-street, London. (Complete 
specification. ) 

Improvements in porous diaphragms for electrolytic 


apparatus. Trevenen James Holland and Artbur 
Pillans Laurie, 6, Bream's- buildings, Chancery-lane, 
London. 


Improvements in electrical cut-out devices, especially 
adapted for preventing excessive flow of electric 
current. Arthur Malignani, 45, Southampton-buildings, 
Chancery lane, London. (Complete specification.) 


. Improvements in electricity meters. Arthur Wright and 


the Reason Manufacturing Company, Limited, Norfolk 
House, Norfolk street, Strand, London. 

Improvements in asynchronous ro converters, 
William Phillips Thompson, 332 High Holborn, London, 
(Helios Electricitäts Aetien-Gesellschafb, Germany.) 


MARCH 17. 

Improvements in connection with inverted aro lamps. 
Henry Mostyn Darrah, of the firm of Baxendale and 
Co., 55, Market-satreet, Manchester. 

Improvements in and connected with electric incan: 
descent lampholders, George Bayliff, 5, Clayton- 
equare, Liverpool. 


. Improvements in or relating to apparatus for regulating 


the aro in electric are lamps. Edgar Leslie Thorp 
and Llewellyn Burbank Codd, 50, Wellington-street, 
Leeda. 

Bonding for iron or steel 
Thomson, 21, Bothwell-street, Glasgow. 
Switzerland.) (Complete specification.) 


electrical conductors. Robert 
(Charles Brown, 
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8188. Improvements in mercurial thermemeter alarms in 
' @ennection with electric contacts for visible or 
audible indications. Arthur Morley, 73, St. Stephen’s- 
road, Upton Park, London. - 

5186, Improvements in intercommunication telephone systems. 
ax Byng and Francis George Bell, 73, St. ering 8- 

a. pton Park, London. (Complete specification.) 
3187. Improvements connected with incandescent electric 
lamps. William Charles Gale, 166, Fleet-street, London, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 7, 1900, 


1899. 

5100. Methods for charging and discharging accumulators, 
Cooper and Ridley. 

Alternating-current induction motors. Rhodes. 

Electricity registers or meters. Loubery, Francois, and 
Kunkelmann. 

Method of and means for varying the speed of direct- 
current motors. Lamme. (Date applied for under 
International Convention, Sept. 3, 1898.) 

6691. Systems of electrical distribution and tion. 

Lamme. (Date applied for under International Conven- 
tion, Sept. 28, 1898.) 

Lines, circuits, and apparatus for telephonic inter- 
communication. G. Aboilard eb Cie. (Date applied for 
under International Convention, Aug. 30, 1898.) 

Accumulators er secondary batteries. Prestwich. 

. Dynamometers. Gibbs. 

. Hertzian wave telegraphy to enable signals to be 
transmitted to any distanco by means of intermediate 
relay stations. Cole and Cohen. 

Electric welding or metal working apparatus. Berry 

and Wallis Jones. 

Connecting devices for electric conductors. Reason and 
Mutual Electric Trust, Limited. 

Method of and 5 gg effecting the storing up 
of speech or signals by magnetically influencing 
magnetisablo bodies. Poulsen. 

Globes or protectors for electric and other lighting 
apparatus. Pennycuick and Barrett. 


9351. Manufacture and production of elements for secondary 
batteries or electric accumulators. Strecker. 


9518, Automatic telephonic switches. Voysy. 


9966, Manufacture of protecting casings or tubular structures 
for electric cables. Boult. (Jangblath.) 


11880. Portable clectrio drilling machine. Croneau. 
13733, Apparatus for exciting alternating-current dynamos. 


Abel. (Soc. Anon. pour la Transmission de la Fofce par 
L’Electricité. ) 


22081. Micro-telephonos. Schiff. 

24673. Electric clocks. Butcher. 

24739. Electsic switches, Ely. 

25491. Accumulator batteries. Marino. 


1900. 

1276. Elcotric chain link wolding machines. Boult. (Soc. E 
Giraud ob Cie.) 

1309. Manufacture of compound metal tubes suitable for gas 
and electrical conductors Earle. l 

2370. Means for maintaining a constant speed of a driven - 
ahaft electric generator, spark generator, or othor 
revoluble part, Dymond. (Motsinger. ) 


6033. 


9101. 


EAEN 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. week half-year. 
Ending 1900. 1899. decrease. 1900. 1899, 
Birmingham Tram- £ £ £ £ £ 
ways Co. ........ o. Mar. 17 [4.021 3,855 + 166 |43,349 |41,402 
Blackpool.Fleetwood| ,, 17 212| 236 - 24 1,684 | 1,912 
Bradford Oity Trame ,, 18| 359] 293 + 66 |27,708c| — 
BristolTramwayse(Co.| „„ 16 |2,718|2 709 + 9 — — 
City & South London] ,, 18 1. 4521, 099 + 353 13,227 12.242 
Dover Tramways „ 17 135| 142| - 7 | 1,586 | 1,572 
DublinU.T.,elet.care| ,, 16 [2.945 1, 002 +1,943 | — — 
Dublin S. D. Electric! ,, 16 670| 700 — 30 — — 
Halifax ration ,, 18 7| 315 + 222 |29,185a|10,399b 
Hull Corporat’n E. S. 171 741) — — — 24 5006 
Li 'n| Feb. 24d 6,882/5,723, +1,159 52.098 |46 118 
Liverpool Overhead] Mar. 18 I, 3401, 360 — 209 15,641 |14,351 
Sheffield Corporation| ,, 18 1,864 — — — — 
South Staffordshire} ,, 16] 646! 615 + 31| 6.602 | 6,550 


a Binos April 1, 1899. 6 Since June 29, 1898, 
c Total receipts. d Partly eleotrioal. 6 Since July 5, 1899. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— 


Amount 
paid. 


Aron Hlectricity Meter, 6 p.o. Cua EEIE snars; 1-125,000 1 .. 


British Insulated Wire, Ord., 1-40,000 . %.. 6 
6 per cent. Cum. Pret., 1-27,600 . . — 6 

— 6 per cent. M Debenturess 100 
British Electric Works, nary, 50, 001-05, O (oo 1 
—— 6 per cent. Cum. 1.50. 000 1 
— at per cent. First Mo Debentures ........ oie 


F è 3 

— Non. Cam., 6 per cent. Pref. oe 3 
— 44 per cent. Debenture Stock Per rr yr 100 
— cent. 8nd Debenture Stock. e.>. 100 
Callender’s Cable, Debentures. .......... ao o oo asee aoas č 1 
— per P öͤ , ᷑ů»M A EE 6 
Crompton and Co ee ee seen „%% „%% ae 8G en %% „ 08 OG 6808 68 OS or aS 8 
—5 cent. Dobent ure 25 ~= 
Idison and Swan United, Ordinary .. on 2. a» ws ~s sess cc oo as 8 
—— 5 per cont. Debentures .......cccccccccccceccas — 5 
——— 4 per cent. Deb. Stock, Red Conese %% „% sense 0 0 % ao ae 100 
Blectric Construction .. E 5 


; per cent. Cumulative Pref. . 5 ——— 3 


Giffre Electro-Chemical and Power, Ordinary”? RR E T 1 
W. T. Henley's Telegraph Works, Urdipary . n $ 
cent. Preference .,....00- ee — 6 

per cont. Debentures .. ...... 100 

India But or Gutta Percha, and Telegraph Works .. 2 10 
4 per oent, Debentures .... ees e e 100 
Telegraph Construction and Maintenance _. o o o naa 13 
——— 6 per cent. Bonden ~- 10 
Telegraph Manufacturing, Ordinar gg... 6 
Willans and Bobipson, Ordinary, i 1-90,0 aes : 


Electric Lighting and Supply. — 


Blackheath & Greenwich District Ordinary 1, 201-101, 200 1 


Bournemouth and Poole, Ordinary gz „ 10 
per cent. Cum. Prein 10 . 
Brompton and Kensington, Ordinary J 5 
7 per cent. Preference. 66 %%% %%% „%„„% ũ „6 „ 2„ ùꝛ. 6 
Charing Cross and Strand... ®@eeeeeevnevese 22 „% @ oe 6 eo 
„ ee 2 Pref. 5 6 62 „ e 26923 6% „„ „ 6 ee 
per cent. Cum. Ob ©8 ©8 60 se 68 6 6 Os OO : 2 
Chelsea 9 ô OOA = 
st par oont: yA E rer 100 = 
Olty of Lon 3 8 0 
—— 6 per cent. Cumulative Fre 2 10. 
H poke pomp Debenture Stock . ue 
County of don and Brush Provincial, Ordinary ...... 10 
——— 6 per cent. 10 


cent. 5 Prov. Certs. Au pd. Kd. — 
Eümun du Electricity Co pi B 


rp ration, Ordinary, 1-17,400 6 
Kidderminster and Dist. cia Tiano and Traction, Pret. 10 
London Electric, Ordinary „ sé 

6 per cent, Pref. . 6 

4 per cent. Ist Mortgage Debentare Stock, Red... 100 

Metropolitan, Ordinaee gz os 10 

— , 501-85, 0% 0 ohů nnn 10 

——— 4) per cent. First Morteage Debenture Stock 100 

A ect cent. 2 SA OSAIS; Rll 00 

Notting Lighting whee 85 10 

Oriental oe oo an ae — Of Of „ mo OO 1 

— ae CO 6 08 06 O08 „ OF 00 GO & „„ „„ „„ „%n/õ Of Oe = 6 
Bi share N! W 8 éb 

Oxford Electric, ary, 1-06 and 407-10, 810 5 
Biver Plate Electric rio Light and Traction, Deb. » 100, 

L 


Royal Electrical Com peny o y of Montreal. 
per cent. os Mortgage 


‘Debentures — 8 


22k 2111 


South London, Ordinary . * oe 
8t. James 's and Pall Mall, ‘Ordinary, 101- 20,050 — x 8 oo 
— 40,081- -52,080 ee „„ £808 0008 Oo an om COB „„ „„ Oe as 5 ee 
—— 7 per cent. 3 FFF - 68 . 
Weatminater, Ordinary . LE OE *@peneeoaogseseeeeoveeee 6 ae 


Electric Rallways.— 
Central London, Ordlinae gg 
— Pref. Half-Shares 


pta „„ „%% 66 6% „%%% „% „„ „ 06 6 „% 6 %% %% 66% %„ 0 6 

— n deferred ee „ oe OF aD 6 
Olty and South London, Consolidated Ordinary ........ = 100, 
— 4 per cent. Debenture Soonwm . . . w 

6 per cent. 5 Lt C tea 
Liverpool Overhead, 8 per cent. Frei . .. 
Waterloo and City, I.. ĩ —˙æũ eee 100 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad l. . 10 
erag wena 1 i „„ 100 
ectric Taction, Ordinary, 80,000 e 10 
60,001.75, 000 10 

— 6 per cent. Cm. Pt. 80,001-60,000 20.202 oo 10 


80,001- -80,000 
— Cb per cent. 1 — 000 Stock . 100 
B, . Ap per cent, Cu PI, 1.0000 5 
“p” cout. rg eee eee 
6 per arg Deb. Stock 100 
Costa Rica Electric Light and Tracie 6 per cont. Firat 
Deb., 1-1,000 of £100 und 1,001-1,660 of £50 ane. 


Price last 
Tuesday. 


1127 


— ee 75-85 
Isle of Man Klectric Power, 1-96 000 9 . | oo 18/16-15/16 
Kiddermingter und Erefergnce, 100, Obi; “170,000 m, Pret... Oe eter 
eter an an on 10 
New General Traction, Ordiusry. ae N „ 3 - 17400 
6 per cent. Cum. Pref. P E A E E sees 5 
North Staffordshire Trams .. 6 .. — 
Oldham, Aston, and Hyde Tramway, Ordinary e 10 .. 18-19 
OFODCO ...s.. . x 10 .. 1031 
Potteries Electric Traction, oe 12076 26, 67-40, 285 Sait 10 iif 
b per cept. Cum. Prel., 1- 10 . 10-11 
Telephones. — 
Consolidated Telephone N and ee ee oe 
National e ee e a ee th, 
6 per cent. Cum. First Pre... — 10 w 14- 
6 per cent. Cum. Second Pref. l). -æ | ee 14-16 
~ ö per cent. Non. Cum. Eres 3 aww 6 — 
— k eee 93 awe 100 oF ato 
Oriental and Blectric Company  — 6 l a 41 
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NOTES. 


The Electrical Engineers Volunteers. —lIt is 
interesting to note that the first detachment of these 
volunteers are now well on their way to the front. Thus it 
was reported that the “Tagus,” which is conveying them 
to South Africa, left St. Vincent on the 23rd inst. 


International Automobilism.— We gather that the 
Automobile Club of France have received four entries in 
addition to their own for the Gordon Bennett international 
cup race, The five competitors will be the Automobile 
Clubs of America, Germany, Belgium, Italy, and France. 
The vehicles will probably be painted of different colours 
to distinguish them. Automobile races are to be held in 
connection with the Paris Exhibition. 


Defective Supply. — The consideration of the 
summonses being brought against the London Electric 
Supply Corporation, Limited, for penalties in respect of 
alleged defective supply has been adjourned till to-day, 
when the whole of them will be considered seriatim. In 
view of tho fact that the Corporation have now done much 
to remove the causes of complaint, we trust that too much 
will not be made of their defects in the past. 


Personal.—We are informed that Mr. Sydney F. 
Walker, who for many years has carried on a manufacturing 
business in Cardiff, has now taken up consulting work. 
Mr. Sydney Walker' address for the present will be 
Bloomfield-crescent, Bath, and we understand that he will 
devote special attention to the electric lighting of coal mines, 
to the equipment of such mines with electrical transmission 
plant, and to coal haulage and pumping by electricity. 

Duty on Electricity.—There has been considerable 
question of late as to whether the electricity generated by 
the Ontario Power Company at the Canadian side of the 
Niagara Falls, and supplied in Buffalo, U.S.A., should or 
should not be dutiable. The question has come up before, 


and on enquiry Mr. Spalding, assistant secretary to the 


Treasury, U.S.A., states that he will not at this stage take 
up the question, but a former assistant secretary had 
decided some years ago that electricity was not liable 
to duty. 


Mormon Telegraphs.—aA relic of Mormonism has 
just been deleted in the United States by the purchase by 
the Western Union Telegraph Company of the Desert 
Telegraph Company. These lines were laid by Brigham 
Young previous to the construction of the railways, and 
extend from Utah to all the Mormon settlements in Idaho 
and Nevada. The telegraphs were originally used as a 
means of communication for the business of the Mormon 
Church, but as they now connect many important indus- 
trial centres the lines have become valuable, and the new 
owners of these lines will doubtless reap great benefit from 
their acquisition. 

Wiring Rules.—We have received the 1900 edition of 
the electrical installation rules of the Liverpool and Globe 
Insurance Company. In the introduction we are glad to 
note that the company agrees in all ordinary non-hazardous 
risks to accept installations which have been fitted to conform 
with the rules of the Institution of Electrical Engineers. 
This is a step towards standardisation of wiring rules which 
is to be highly commended to other fire offices, The com- 
pany’s own rules are drawn on broad lines, and we note 
that the company advocates the employment of competent 
engineers to prepare specifications and to superintend the 
carrying out of all installations. 

City and Guilds of London Institute.—We are 
informed that the committee have decided that in counties 


and county boroughs possessing an organisation for the 
promotion of secondary education recognised by the Science 
and Art Department, that organisation may, on application 
through the secretary of the technical instruction com- 
mittee or otherwise, be held responsible for the conduct of 
the institute's examinations, and for the establishment of 
new classes in technology. The committee will, however, 
continue to require, as a condition for the registration of a 
class in any technological subject, the approval by the 
institute of the qualifications of the teacher proposed to be 
appointed. | 

Electric Traction in Belgium.—We gather from 
the Financial Times that a company has been formed in 
Brussels with a capital of £800,000 for the purpose of con- 
structing an electric railway between Brussels and Antwerp. 
The Allgemeine Elektricitats - Gesellschaft, of Berlin, 
is said to be largely interested in the present scheme. 
The length of the proposed railway would be almost 28 
miles, and it is expected that the distance between the 
two towns would be covered in 35 minutes without 
interruption. It is proposed that the railway should be 
connected up with the electric tramways in Brussels and 
Antwerp, and that the company should also undertake the 
working of these particular lines. 


The Amazon Oable.— In an article by Mr. O. P. 
King in the New York Electrical Review we notice a 
reference to the ill-fated Amazon cable. This, the author 
informs us, is not in working order during one month of 
the year, the strong current of the Amazon always causing 
interruptions. Added to this, trees and other obstructions 
frequently break it, and it is always undergoing repairs. 
The need for telegraphic communication is so much felt, 
however, that the Government and the richer merchants 
are endeavouring to establish a telegraph line, an agree- 
ment having been entered into with the Para State Govern- 
ment to build the line. So far 180 miles have been finished, 
but a great length remains yet to be constructed, 


Central London Railway.— The Bill being brought 
by the Central London Railway Company before Par- 
liament this year with respect to the running of trains 
at cheap fares for the labouring classes is one which is 
practically sure to pass. In their original Act the company 
were required to run three trains each way every morning 
and evening, not later than seven in the morning or earlier 
than six in the evening, at fares not exceeding 1d. per 
journey. The company now propose to issue workmen’s 
tickets for trains up to half-past seven in the morning at a 
return fare of 2d., returning by any train the same day. 
This Bill is being introduced by the suspension of the 
Standing Orders of both the Houses of Parliament. 


Flying Machines.—It is reported that the French 
Aéro Club has received from an anonymous donor the sum 
of 100,000fr., which is to. be given to the aeronaut who, 
with a balloon or any other aerial vessel, will start from 
the headquarters of the club, pass round the Eiffel Tower, 
and return to the starting-point, a distance of 7 miles, 
within half an hour. This competition is international. 
If the prize is not won within five years, it will be with- 
drawn. These experiments would no. doubt be very 
interesting to the anonymous donor of the prize, but we 
should think that such experiments were scarcely suitable 
for trial over a great eity like Paris, and in our opinion the 
sea would allow one a rather better chance if the machinery 
suddenly failed, and the sea would also in that even suffer 
less damage than the Paris public. | 

Halifax Tramways.—A special meeting of the 
Tramways Committee of the Halifax Town Council was 
held last week to consider whether any alteration should 


434 


THE ELECTRICAL ENGINEER, MARCH 30, 1900. 


be made in the clauses of the Bill the Corporation were 
promoting in Parliament, in view of the fact that the 
Huddersfield Bill had been severely handled by the Parlia- 
mentary Committee. It will be remembered that objection 
was made to the Huddersfield Corporation laying their 
tramways outside the municipal area. The Tramways 
Committee finally decided that they would leave their Bill 
in the present state, as coming before a different committee 
it might be that a different decision would be arrived at. 
Strong objection was expressed as to the grounds on which 
the Huddersfield clauses were rejected, in view of the fact 
that the committee on municipal trading was not appointed. 

St. Marylebone Lighting. —The privilege of lighting 
this parish is still the subject of applications and Board 
of Trade enquiries. Thus the third application of the 
Marylebone Electric Supply Company for a provisional 
order to light the parish recently came before the Board 
of Trade. The Vestry strongly opposed the application, 
and in this respect was sapported by the London County 
Council. Sir Courtenay Boyle, before whom the enquiry 
came, reserved his decision until a further date. The 
Vestry in the meanwhile have decided to take no further 
steps as regards purchasing the works of the Metropolitan 
Eleetric Supply Company in their district. The work 
of Sir Courtenay Boyle will be largely increased, and a 
considerable delay will probably take place, owing to the 
vacillating policy of the Vestry with regard to applying 
for a provisional order of their own. 
` The British Association.—The draft programme of 
the meeting of the British Association to be held at Brad- 
ford in September informs us that Sir William Turner, 
F.R.S., is to be the president. The chairman of the 
different sections are as follows : mathematical and physical 
sciences, Dr. J. Larmer; chemistry, Prof. W. H. Perkin; 
geology, Prof, W. G. Sollas; zoology and physiology, Dr. 
R. H. Traquair; geography, Sir George S. Robertson ; 
economic science and statistics, Major J. P. Craigie (of the 
Board of Agriculture); mechanical science, Sir Alexander 
R. Binnie; anthropology, Prof. John Rhys; botany, Prof. 
Sydney H. Vines; astronomy, Dr. A. A. Common. 
Evening discourses are to be delivered by Prof. Gotch on 
“ Animal Electricity,” and by Prof. W. Stroud on Range 
Finders.” A lecture to working-men will also be given by 
Prof. Silvanus P. Thompson. 

Royal Meteorological Society.—The fiftieth anni- 
versary of this society occurs next Tuesday, April 3, and, in con- 
sequence, a jubilee meeting is to be held lasting for two days. 
On Tuesday, the president, Dr. C. T. Williams, will deliver 
an address at the commemoration meeting to be held at the 
Institution of Civil Engineers at 3 p.m. Delegates from 
other societies will be received at this meeting. On the 
same day a conversazione will be held at the Royal Insti- 
tute of Painters in Water Colours at 8 p.m., when, in 
addition, there will be an oxhibition of scientific instru- 
ments, etc. On Wednesday, April 4, the Astronomer- 
Royal has consented to allow the members to visit the 
Royal Observatory at Greenich. In the evening a dinner 
will be held at the Westminster Palace Hotel at 7 p.m. 
As a memento, bronze medallions are to be struck, which 
will bear on the obverse side a portrait of Lake Howard, 
F.R.S. 

Labour Clauses. —A good opportunity for the discus- 
sion of labour clauses in municipal contracts would be given 
by the conference of the socialists and labour representa- 
tives on town and other councils which is to be held at 
Glasgow on April 13 and 14 next. The programme 
arranged for the conference, while giving papers on 
municipal. telephones, the advantage of a labour majority, 
municipal finances, eto., does not at present include any 


paper on the interference of town councils with the agree- 
ment between their contractors and their employés. In 
view of the extreme importance of this interference being 
stopped, the trial might be made of a discussion between 
the members of this conference and some representatives 
of the Employers’ Federation. Although one can hardly 
hope that either side would get all they wanted, a happy 
mean might be arrived at which would prevent great wasto 
of public money in the future. 

Wireless Telegraphy en Liners —As recently 
stated at the meeting of the Wireless Sigaal Company, 
the North German Lloyd Company have fitted their large 
express steamer ‘Kaiser Wilhelm der Grosse” with 
wireless telegraph apparatus. For the rendering of: this 
apparatus effective, a similar installation has been placed 
at the mouth of the Ems, on an island which the 
ship passes on coming into port. The ship can thus 
exchange signals with the mainland long before she is 
sighted. In this connection suggestions have been made 
that a similar station should be placed at a lightship off 
the island of Nantucket, U.S.A., which is about 30 miles 
from the main coast. Round this island liners have to 
turn before taking up their course for New York Harbour. 
If the proposed arrangements were carried out, the 
inhabitants of New York could know of the approach of 
a vessel some 12 or 15 hours before her arrival. 

Submarine Cable Injury.—A test action brought 
by the Commercial Cable Company against the owner of a 
schooner, for damage to one of the cables of the company 
in Gowannus Bay, was recently tried before the United 
States District Court in New Haven. The evidence 
showed that the anchor of the schooner had become 
entangled in the cable, and that after it was hauled up 
the cable had been cut through with a meat-saw. The 
judge held that, although the vessel was in a specified 
anchorage ground and might not have able to prevent 
the anchor becoming entangled in the cable, it should 
have been cleared without cutting the cable. He, there- 
fore, awarded the company £1,000 damages. It was 
urged by the cable company that their cables in and 
around New York Harbour had been recklessly destroyed 
by the masters of ships, and they had, therefore, been 
compelled to bring a test case before the Court. 

Fiashlights.—We have before spoken of the proposed 
regulations of the London County Council with respect 
to flash and searchlight advertisements. These by-laws, 
we notice, have now come into force, and provide that 
“no person shall exhibit any flashlight or searchlight so 
as to be visible from any street and to cause danger to 
the traffic therein.” The word “flashlight” means any 
light used for the purpose of illuminating, lighting, or 
exhibiting any sign, word, device, etc., which alters 
suddenly in intensity, colour, or direction. By searchlight 
the Council state that they mean any light exceeding 
500 c.p., whether in one lamp or a_ series of 
lamps used together and projected as one concentrated 
light, and which alters either in intensity, colour, or 
direction. The penalty attached to the infringement of 
the above by-laws is a fine, for each offence, not 
exceeding £5. The saving clause as far as electric flash- 
lights are.concerned, is that danger must be proved. 

Municipal Tramways. — As mentioned at the 
Chamber of Commerce dinner last week, the Huddersfield 
Corporation Bill has not been passed by the Select Com- 
mittee of the House of Commons in its entirety. In this 
Bill powers were sought to make tramways without the 
borough boundaries as well as inside, with the sanction 
of the other local authorities interested, who agreed in 
supporting the Bill. The committee in its report expresses 
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its opinion that, having regard to the intended appoint- 


ment of a joint committee to consider the question of 


municipal trading, it would not be justified in sanctioning 
the proposed tramways outside the borough, except in the 
case of a short length of three yards in the urban district 
of Linthwaite, which will be in connection with tramways 
in that district which are leased to and worked by the 


Corporation with the sanction of the Board of Trade. The 


report further points out that, consequent upon the striking 


out of the tramway powers outside the borough, the com- 
mittee had reduced the borrowing powers sought by the 
Corporation from £399,350 to £259,418. 

Measuring Capacity.—At the February meeting of 
the American Institution of Electrical Engineers Prof. J. 
Pupin described a device for measuring capacity, using 
alternating currents. This he terms a faradmeter. He 
comments on the trouble of ascertaining the actual value 
of a capacity by the ballistic method, due to leakage, 
absorption, etc. With the method devised by Prof. Papin 
the two condensers to be experimented with form prac- 
cally two arms of a Wheatstone bridge. Two sets of 
resistances form the other two arms, and a telephone is 
placed between the junctions. of the resistances and con- 
densers respectively, and serves as an indicator.. An alter- 
nating or interrupted current is then passed through the 
arms in the usual way, and the resistance is adjusted until 
no sound is heard in the telephone. In the abstracts we 
have seen of the paper we do not see recorded the 
accuracy of the method, but from past experience of 
telephones used much in the same way for ascertaining 
the resistance of a liquid by means of alternating 
currents, we should hardly expect that extreme accuracy 
could be obtained. 

Imperial Telegraphs.—A meeting of the members 
interested in Imperial telegraphic communication was held 
in the House of Commons on Friday last, Sir E. Sassoon 
presiding. The Chairman gave an account of the work 
connected with the agitation during the recess, the amount 
of public interest awakened in the subject, and the satis- 
factory progress made in the collection of information 
exposing the defects cf the present system. He showed 
how utterly the cable companies had failed to rise to the 
height of their obligations in the course of the present war, 
and laid great stress on the Imperial character of the 
Pacific cable scheme as constituting by far the most valuable 
factor in the project of encircling the globe with an all- 
British cable. He then spoke of the commercial aspects 
and the far-reaching effects of the great difficulty experienced 
by the merchantile and industrial community to obtain any 
alleviation of what the Government themselves admitted to 
be exacting rates. After a speech from Sir C. Dilke a 
general discussion ensued, and a requisition was drawn up 
and signed to the effect that the meeting ask the Leader 
of the House whether, in view of the public interest 
aroused in the matter of Imperial telegraphic communica- 
tion by recent events, he would put forward the annual 
subsidy vote first on an early Friday in order to enable a 
full discussion to be held.” 

The Chambers of Commerce Congress. — The 
fourth congress of the Chambers of Commerce of the 


Empire is to be held on June 26, 27, 28, and 29 next. 


The meeting is called on account of the numbers of 
Colonial men who will come to Europe for the Paris 
Exhibition, and will, therefore, be practically on the spot. 
The meeting is to be held in London, however, the 


Fishmongers’ Company having sanctioned the use of 
The hon. president 
of the congress will be the Right Hon. the Earl of 
Selborne, and the list of hon. vice-presidents is made 


taeir hall near London Bridge. 


up of almost every notable man in connection with home, 
Colonial, and Indian interests. The acting president will 
be Mr. A. G. Sandeman, the president of the London 
Chamber of Commerce. The subjects which it is probable 
will be dealt with by the congress include: The decimal 
system of weights, measures, and currency ; railways, light 
railways, and railway communication with India and the 
East; secret commissions; international arbitration ; cable 
communication, construction, rates, and codes; the promo- 
tion of mutual trade between the United Kingdom and the 
Colonies, India, etc.; municipal trading; and an Imperial 
council to consider commercial questions of Imperial 
interest, etc. The expenses of this congress are to be 
paid by a guarantee fund, as in previous years, and we 
notice that upwards of £700 has already been subscribed. 
Information respecting the above congress can be obtained 


of Mr. Kenric B. Murray, secretary, London Chamber of 
Commerce. 


An Aluminium Line.—From the Pacific Coast we get 
the report of the annual meeting of the Electric Trans- 
mission Association, which contains a good deal of informa- 
tion. A paper by Prof. Perrine, D.Sc., on a forty-three and 
a-third mile aluminium line goes to show that the alarmists 
about dear copper may cease to fear, for it is probable that 
a substitute could without difficulty be obtained so far as 
line wires are concerned. The author described a two» 


phase line to transmit 1,000 kw. at 8 8 per cent. C? R loss. 
The wire used is 294 mils diameter, weighs 419 Alb. per 
mile, and has a tensile strength of 22, 700lb. per square inch. 


The stress at 1 per cent. elongation is 800lb., the electrical 
conductivity is 59°9 per cent. of Mathiessen’s standard 


for soft copper. The resistance of the line is 92 ohms, 


which is for 428 miles, so that the engineer's measure- 
ment—434 miles—is probably a little out. There has 


been no permanent elongation of wire in cold weather. 
The insulation between one wire and earth varies, according 


to atmospheric conditions, from 160,000 ohms on a rainy 


day to 44 megohms on a clear day. The calculated capacity 
of wires 1 and 2 tested alone is ‘32 microfarad, as 


measured ‘35—+.¢.. the self-induction is ‘164 by calculation 
and ‘17 by measurement. A point which may be noted, 


but which is the effect of the self-induction and capacity 


and not of the material, is that these phenomena over- 
compound the step-up transformers. The capacity between 
the two wires varied with weather from 3 of a microfarad 
to ‘9 of a microfarad. The changes thus caused have to 
be provided for in regulation. 


Electric Heating.—A novel application in electrical 
heating is described by Mr. E. J. Hart in the current 
number of the Electrical World. In the instance in ques- 
tion the electric heater is applied to the intake pipe from 
Lake Superior, which is used to provide watcr to the town 
of Marquette, in Michigan. Previously, considerable 
trouble had been found with this intake in the winter, due 
to the formation of ice in the pipe. The trouble is not 
with the surface ice of the lake, but with the needle ice, 


as it is called, which is formed when the icefields are 


driven out of the bay by winds, and the same winds 
prevent new ice forming on the surface. The water 
is then cooled down slightly below freezing point, and 
this needle ice is formed below the surface in the 
intake pipe. The electrical heater, which is used to 
prevent these fine ice particles being carried into 
the intake pipe and solidifying, consists of an inner 
and outer drum. The inner drum is 19in. in diameter 
and 5ft. long. The flanges on the end of this drum are 
soldered on to the outer drum. No. 18 iron wire is 
wound in a spiral on an asbestos covering round the inner 
drum. The heat generated in this resistance wire is then 
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relied upon to slightly raise the temperature of the water 
passing through on its way to the town mains. The heater 
would not be kept in constant use, but only when the 


weather was favourable to the formation of this needle ice. 


From the description we gather that the apparatus, 
although fixed, hag not yet been actually used. It is 
designed by Mr. O. Retillic, the head of the municipal 


electric light plant of Marquette. 


Telegraph Interference.—The recent case tried in 
the Supreme Court at Cape Town, in which the Eastern 
Telegraph Company claimed damages against the tramway 
company for interference in the telegraphic communication 
over their submarine cable from the earth currents of the 
tramways, was decided in favour of the tramway company. 
The Supreme Court, however, has now granted the telegraph 
company leave to appeal against this decision. Without a 
doubt, from the evidence which was obtained from Prof. 
Jamieson and others, the earth currents from the tramways 
caused serious inconvenience to the telegraph company, 


and in consequence we hold that the latter should be 
compensated. 


obtaining magnetic records from any inland observatories. 


Systems of Charging.—Complaints are made some- 
what frequently in England that the system of charging 


adopted in our electric lighting stations are not such as 
can be readily understood by consumers. These com- 


plaints, as a rule, are as much due to the want of reasonable 


consideration as to any fault in the system of charging. 
We have recently seen, however, the system of charging 
being used in a municipal electric light station established 
at Wallingford, U.S.A. We have read and reread 
the description of the system which appears in the 
Electrical World, and are quite unable to understand the 
reason underlying the system, or whether electricity meters 
are actually used or not. The scales of charges are different 
for business premises and for domestic residences. In each 
instance the scales sre divided as to the number of days in 
which the lights are used per month, and are fixed at a 
certain rate per month per 16-c.p. lamp. Thus a store, 
which uses its lamps only six days per week, and runs 
them on the average five hours per day in the winter, has 
to pay 18. 10d. per 16-c.p. lamp during May, June, and 
July, 2s. 82d. daring February, March, April, August, 
September, and October, and 3s. 64d. during November, 
December, and January. We are told that these pre- 
sumably flat rates are based on the approximate cost of 1d. 
per 16-c.p. lamp-hour, but we defy any consumer to obtain 
even an approximate idea as to whether he is being over or 
under charged. Rates of this kind also tend to great waste 
of light, and consequently are not to be recommended in 
view of the fact that their only advantage is that meter 
rents are saved. 

Calcium Carbide.—The following is an abstract 
appearing in Science Abstracts of a paper contributed last 


How far the compensation should go 
depends on the cost of making provision for the avoidance 
of interference in future. Some interesting information in 
connection with the interference of earth currents from 
tramways with reference to scientific instruments, is soon to 
be expected from the committee of experts who have con- 
ducted experiments in this country. While these experi- 
ments were undertaken with the idea of preventing the 
magnetic observatory at Kew being rendered useless, the 
information acquired by the commission will be of world- 
world interest in view of the eminent men representing 
both sides.. It is exceedingly difficult, of course, to give a 
money value to the records obtained in magnetic observa- 
tories, but if the tramways in this country are extended, as 
seems probable, by means of the trolley system with an 
earthed return, it may be necessary to give up all idea of 


year by Mr. B. Calson to the Zeitschrift fuer Electrochemie, 
The author fully discusses the respective merits of coarsely 
and finely powdered raw materials in the manufacture of 
calcium carbide, and expresses his opinion as to the 
advantage of a coarse mixture. The heat necessary for 
obtaining the carbide is partly utilised in heating and 
melting the raw materials—i.c., carbon and lime. Neither 
the specific nor the melting heat of these two bodies is 
affected by the size of the grains employed. A number of 
proofs in favour of a coarse mixture are given, such as the 
solubility of the raw materials in the already formed 
carbide, and the greater ease with which the gases formed 
can find their exit without giving rise to explosive 
eruptions, as in the case of a dense mixture and the 
accompanying throwing up of fine dust, etc. Another 
important point seems to consist in the better utilisation 
of the heat of the gases generated in their upward passage, 
and also the prevention of bridging over of the molten 
particles. The theoretical quantity of lime and coke 
together for the production of 1,000 kilos of carbide equals 
1,440 kilos. Actual trials by the Deutsche Gold and 
Silber Scheideanstalt in Frankfort have shown that 1,590 
kilos are required in practice with the coarser mixture 
there employed. In the case of fine material 3,000 kilos 
and upwards are required. The process used at the above 
works is the one introduced by J. Pfleger for employing 
coarse mixtures, and has some novel features, which] the 
author promises to discuss in a future communication. 


Telephone Wayleaves.—The National Telephone 
Company and the Pembroke Urban District Council have 
at length come to an agreement as to the terms under 
which the company shall be allowed to lay their pipes 
underground. The conference at which these terms were 
arranged was held on Friday last, when several representa- 
tives of the company were present. These representatives 
naturally explained that the imposition of a heavy way- 
leave meant a tax on those people using telephones, and 
that these subscribers to the telephone system would in 
this way be called upon to pay more than their share of the 
rates. The question in Pembroke has been in dispute for 
a considerable time, and has cost the parties interested a 
large amount of money. Finally, the company had decided 
to disconnect all subscribers unless the necessary permission 
to lay their wires underground was given by the District 
Council. To avoid this, it was decided ultimately 
that the wires could be placed underground, and the 
following terms were agreed upon—viz., that the eompany 
should pay an annual rental of £10 per mile of trench 
opened to lay mains. They must also pay 10s. for every 
manhole on their system and 1s. per pole per annum. 
Besides these charges they agree to provide and maintain 
12 fire-alarms at the low figure of £3. 10s. per annum, and 
three free telephones for use in the Council’s offices. On 
the whole we suppose the terms are reasonable, and 
trast that the Pembroke Council will not regret the step 
they bave taken. It is certainly a convenience for all 
concerned to have the wires laid underground, and we 
believe that the true interests of the ratepayers are served 
if only a nominal charge is made for the permission to open 
the streets. 


Copper Standards.— The report of the committee 
of our Institution of Electrical Engineers on standard 
copper has now been received in America, and is com- 
mented on in an editorial article in the Electrical World. 
The chief fault in the recommendations of our committee 
on the standardisation of copper, according to our con- 
temporary, seems to be that the Fahrenheit scale of 
temperature has been used, and that small differences 


still exist between the standards and those of America / 
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These differences, however, are exceedingly small, as, for 
instance, the resistance of a metre-gramme of soft copper 
is fixed by our committee at 0°150822 ohm at 60deg. F. 
The report, dated 1893, of the American Institution of 
Electrical Engineers makes this value 0°15045. As the 
difference is only one quarter of 1 per cent., it does not 
cause any serious discrepancy between English and American 
wiring tables. Our contemporary also wishes that the 
standard temperature for the resistance of copper wire 
had aleo been retained as the standard temperature 
when calculating the resistance coefficient. It is 
finally suggested that our committee's report should 
be considered at the electrical congress which is to 
meet at the Paris Exhibition, in order that a definite 
standard to apply all over the world should be fixed. It 
is stated, however, that the resolutions concerning the 
stranding of wires and the other practical data found in 
the British report could well be adopted universally. We 
quite agree with our contemporary in the advantage of 
having a world-wide standard, but we do not expect that 
the British manufacturers, or even the manufacturers in 
America, will give up the Fahrenheit scale of temperature 
or adopt the metric system of weights and measures at 
the dictation of the committee meeting in Paris. 


Magnet Constants.— The following résumé of a paper 
presented by Mr. C. Cree to the Royal Society last year 
on the Magnets used in the Determination of the Earth’s 
Horizontal Magnetic Force,” is taken from the March 
number of Science Abstracts. In the original paper the 
values of the constants (temperature coefficient, induction 
coefficient, moment of inertia, and distribution correction) 
of over 100 collimator magnets of the Kew pattern 
have been determined at Kew Observatory, and in the 
present paper the author discusses the values obtained. 
The temperature coefficient is determined from observation 
at Odeg., 18deg., and 36deg. C., and the numbers obtained 
support the correctness of the parabolic formula employed 
for calculating the magnetic moment at any temperature 
for the magnetic moment at Odeg. Attempts were made to 
deduce relations between the values of the different 
constants, but they were not very conclusive, partly, 
no doubt, owing to the fact that the dimensions of the 
magnets are not recorded. The author also discusses the 
probable errors introduced into the determination of the 
horizontal component owing to the possible errors which 
exist in the values of the “constants.” In particular the 
effect of errors in the value assumed for the distribution 
constant, P, and also the approximations used in apply- 
ing the correction for this, are discussed, with the result 
that it is shown that a very appreciable error may easily 
be introduced on this account. From a discussion of the 
observations made with the observatory unifilar, the 
author concludes that the centre of the deflection bar is 
not vertically below the point of suspension of the fibre 
which carries the deflected magnet, and he discusses the 
effect of this asymmetry on the value obtained for H. 


Power Transmission Schemes.—In view of the 
opposition now being brought by the Association of 
Municipal Corporations against the Power Bills now 
before Parliament, it is interesting to read the comments 
of the electrical Press abroad on this opposition. The 
Electrical World of New York, in its issue for March 17, 
criticises these transmission schemes as follows: Some 
very interesting and promising schemes have lately been 
put forward in England for the long-distance transmission 
of electrical energy in bulk, on a plan that has long since 
become familiar in this country as well as in some parts of 
Continental Europe. For the life of us we cannot see 
what the objections are to such work in England, where 


cheap power must become more and more a matter of 
national existence; but, as our London correspondent 
has lately detailed, a most virulent opposition is being 
exercised against the project from various municipal 
authorities who see in it the undermining of their 
power, prestige, and perquisites. If England allows this 
kind of thwarting to stand in the way of her progress, she 
will not merely have to take sound lickings from the Boers 
until she overmasters them, but she will have to take worse 
punishment from more powerful foes. England’s voluntary 
decadence would be a disaster for the world, just as her 
victories are those of equality and progress, and it is for 
her to make the right choice in just such emergencies as this. 
It should be understood that these English transmission com- 
panies ask no monopoly. All that they seek is the permission 
to sell current cheaply to any customer they can reach, 
regardless of his previous condition of servitude to a petty 
municipal plant; but they are apparently to be denied this 
opportunity to cheapen English goods in the markets of the 
world. If England doesn’t care, we don’t. It is a good 
thing for us to have these Little Englanders ruling the 
roost.” Criticisms such as these should help the promoters 
of these Bills when giving evidence before the committee. 


London Tramways.—Last week we were able to give 


the bare fact that the House of Commons Committee had 


reported to the House in favour of the London County 
Council Tramway Bill. The remarks of the chairman of - 
the committee in announcing the decision of the committee 
are worthy of more extended notice. He referred to the 
large expenditure contemplated by the Bill, which made it 
the largest and most important of its kind yet before the 
House. Of 40 vestries whose districts were represented 
by the London County Council, all had agreed to the 
propositions of the Bill except Hackney, Wandsworth, 
and Battersea, while the Southwark Vestry had raised a 
few points on individual clauses. The committee were 
satisfied that, if London was to have the full advantage of 
electric tramways, it would not be desirable that special 
provisions should be introduced into the Bill for the pro- 
tection of the three vestries which bad petitioned. The 
committee were influenced in this decision by the fact 
that Hackney had six members, Wandsworth two, and 
Battersea two on the London County Council, so that if 
any grievance arose in their districts they had equal 
opportunity with other districts represented on the County 
Council of bringing that grievance forward. With respect 
to the opposition from the gas and water companies, 
the verdict of the committee was to the effect that no 
evidence had been brought forward to prove that any 
damage had been caused to gas or water pipes in this 
country by the introduction of electric traction. The eom- 
mittee were satisfied that, subject to the regulations of the 
Board of Trade and to the enactments of the Tramway Act 
of 1870, reasonable provision was made to meet the require- 
ments of the gas and water companies. With reapect to the 
question of cheap fares raised by the Vestry of Battersea, 
the committee held that insufficient evidence had been 
brought before them to enable them to pasa an opinion 
as to the reasonableness of the existing fares. They also 
thought that the whole question of fares should be con- 
sidered by the representatives of all the local authorities 
intereated, and that they would be wrong in introducing 
special clauses on the representations of Battersea alone. 
The committee, after the remarks by the chairman to the 
above effect, found the preamble of the Bill proved, and 
reported the same to the House of Commons. The result 
is only what was to be expected, and it rightly leaves the 
London County Council a free hand in organising the whole 
of the tramways within its areas, 
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YORK ELECTRICITY SUPPLY WORKS. 
(Concluded from page 405.) 


An inspection of the drawings reproduced herewith 
should render the arrangement of steam and feed pipes 
sufficiently clear. The main steam-ring is composed of 
6in. steel lap-welded pipes, which are slung by means of 
rods. In Figs. 5 and 6 will be seen the connections from 
the engines to the condenser, and the alternative exhaust 
direct into the atmosphere ; thia latter is carried to a cast- 
iron pipe of 12in. diameter. For the connections between 
the feed pumps and hot-well, on the one hand, and the 
economiser, on the other, we must refer the reader back to 
Fig. 3. The pipe work has been executed by Messrs. 
Stewart and Mensies as sub-contractors to Messrs. Crompton 
and Co., Limited. The economiser is situated outside the 
boiler-house. It is of Mesers. E. Green and Son’s well-known 
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not exceed 191b. per indicated horse- power at full load, while 
the corresponding consumption of the smaller size was not 
to exceed 22lb. Steam separators and speed indicators are 
fitted. Each engine is mounted on a common bed-plate 
with the dynamo which it drives. The central condenser 
into which the engines exhaust is situated as shown in 
Figs. 5 and 6. It is of the jet type, by the Worthington 
Pumping Engine Company. The air-pump is of the vertical 
twin-cylinder beam pattern by the same This has a 
high-pressure steam-cylinder 12in. in diameter, and a low- 
pressure steam-cylinder 20in. in diameter, with two single- 
acting pump buckets, each of 25in. diameter and 18in. stroke. 
The auxiliary valves, which admit steam to the operating 

piston of the main steam-valves, are of the rocking t : 
working over porte similar to those of an ordi Co 
engine valve. As there are only two pieces inside of the 
steam-chest, there are only three working parte altogether . 


1a 
2 
` 


) ( 
2 ; i Ze * at 


FIG. 5.— Plan of Engine-Room,*showlng positions of Steam Sets, Boosters, Condenser, and Switchboard, York. 


make, and contains 192 tubes, the scraper being motor- 
driven. While on the subject of the boiler-house equip- 
ment it may be added that the furnaces are hand-stoked at 
present, though it is intended to provide mechanical stokers, 
which will be worked in conjunction with a bucket conveyor 
extending to the coal store. | ö 

We may now proceed to a description of the engines. 
These are of the Willans and Robinson standard vertical, 
inverted compound, enclosed type. Four engines aro 
installed at present, two of which” indicate 40 h.p. each 
when running at 520 revolutions per minute, while the 
others are of larger size, indicating 150 h.p. each at 
460 revolutions per minute. They work condensing with 
a steam pressure at the stop valves of 120lb. per square 
inch. rresponding sizes have interchangeable parts. 
5 adjustment is such that when the whole load 
is taken off, the variation in speed does not exceed 5 per 
cent. It was stipulated in the specification for the engines 
that the water consumption of each of the larger sets should 


which are not in sight in the valve motion. The valve 
motion of this pump is the feature of special importance. 
Although it is of the steam-thrown type, its construction 
is such that the objectionable features usual to this type of 
valve have been removed. The motion for the auxiliary 
valves is derived from a central disc cast on the end of the 
main beam shaft. From a pin on this disc there is a link 
connecting to a crank on the outside of the steam-chest ; this, 
crank serves as a tappet arm to throw the cranks operating 

the auxiliary steam-valves. There are only two stuffing © 
boxes in this valve motion, and these are in connection 
with the two auxiliary valve spindles at each end of the 
main valve chest, and as these-spindles are moved by direct 
connections the full power of the engine can be utilised to 
move them should they tend to stick in the packing. 
Attention is particularly called to the few parts forming 
the valve motion, the accessibility of every portion 
of it, and the ease with which the main valve 
can be removed for examination or renewal, merely 
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by taking off one bonnet at the end of the main 
chest and withdrawing the entire valve complete. The 
condenser is capable of condensing 25,000lb. of steam 
per hour continuously, maintaining a vacuum equivalent to 
26in. of mercury in the main exhaust pipe. Sufficient con- 
densing plant is therefore installed for about 1,200 h.p. 
The requisite water for condensing is taken from the River 
Foes at a point 68ft. distant. j 

The dynamos (Fig, 6) are of the continuous-current 
shunt-wound type with drum armatures, by Messrs. 
Crompton and 60, Limited. All parts are interchangeable 
for corresponding sizes. Each dynamo is driven direct 
from the shaft of its respective driving engine, as shown 
in Fig. 5. The two larger machines are each capable of 
yielding an output of 157 amperes at 475 volts terminal 
pressure, or 75 kw., at normal speed —i e., 460 revolutions 
per minute. These dynamos are capable of running steadily 
at an E. M. F. of from 460 to 620 volte, with a variation of 
speed not exceeding 5 per cent. from the normal. One 


machines as balancers on the three-wire system during the 
periods of heavy load, but should it be found desirable, the 
230-volt armature of one of the sets may be substituted by 
the 460-volt armature provided for the purpose. This latter 
arrangement enables the smaller machines to be used alter 
natively for battery-charging purposes. 

Besides the dynamos described above, there are also two’ 
motor-driven dynamos or boosters (shown in Fig. 8), each 
having an output of 50 amperes at from 10 to 70 volte, or 
a maximum output of 35 kw. The two dynamos are driven 
bya single motor, which is mounted on a common bed- 
plate with the dynamos. This motor is situated between 
the dynamos as shown, ite shaft being connected to the 
dynamos’ shaft at each end by means of flange couplings. 

he regulation of both the motor and the dynamos is 
effected by means of resistances in their respective field 
circuits. The boosters will be used principally for charging 
and discharging the batteries when the E.M.F. at the 


omnibus bars is either higher or lower than the E. M. F. of 
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Fic. 6.— Arrangement of Steam and Condenser Pipe s to Engines, York. 


spare armature is provided for the 75-kw. sets, which 
will be employed in the future for traction work as 
well as for lighting. To this end their field magnets have 
been provided with series winding, which will, however, 
be used only when the machines are actually supplying 
power for traction work. The series winding is propor- 
tioned to raise the voltage of the machines from 500 volte 
at no load to 550 volts at full load, without the adjustment 
of the shunt-regulating resistance or alteration of the 
governors. er E 
The two smaller machines have each an output of 100 
amperes at 240 volts terminal pressure, or 24 kw. at normal 
speed—i.e., 520 revolutions per minute. They are capable 
of running steadily at an E.M.F. of from 230 to 260 volts, 
with a variation of speed not exceeding 5 per cent. from 
the normal. Two space armatures are provided for the 
24-kw. sete, one of which is wound to give the terminal 
voltage mentioned ubove, while the other is wound to give 
double this EM.F. The field circuits are arranged so that 
the machines may be run either as 230 or 460 volt gene- 
rators, being connected in el for the first E. M. F. and 
in series for the second. It is intended to use these smaller 


the battery. Each dynamo is capable of giving an E. M. F. 
of from 10 to 70 volts when running on open circuit, and 
of running with any current between zero and 60 amperes. 
In designing the combination special attention was given 
to the accessibility of parte. An overhead travelling crane, 
by Garrick and Ritchie, of Edinburgh, having a span of 
31ft. clear, and capable of lifting eight tons, serves the 
engine and dynamo room; it is provided with quick lift 
gear for loads not exceeding one ton in weight. PPPE 

The accumulators which have been installed are of the 


Tudor type There are 325 cells, divided into two. 


batteries. The batteries are designed to take the light 


load, or to assist in carrying the heavy load over the peak. 
We come now to the switchboard, which is of Messrs. 
Crompton and Co.’s well-known type. It is divided into 


three panels, all the apparatus in connection with the 


battery and boosterg being arranged on the middle panel, 
while the instruments on the negative side of the dynamos 
and feeders are mounted to the right, and the positive side 
instruments to the left. All connections which carry current 
through the slate are of bar copper. Kelvin ampere-gauges 
are used, the feeder voltmeters being of the, Weston type. 
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Alternating with the feeder bars are fixed on each slate four 
vertical dynamo bars, similar to the feeder bars. The usual 
complement of automatic and other switches is provided, 
besides which there are two battery switches of Prof. 
A. B. W. Kennedy’s own design, similar to those which 
have been employed with success in the Chester and 
Carlisle stations. Switchboard attendants are apt to 
find the manipulation of this type of switch rather 
confusing at first, as ite various positions are not a 
little complicated. Figs. 7 to 13 give these various positions 


Uiddle Wire 


Booster. + ze 
FIG, 7.—Position 1: End of nning of Charge. Position 7: 
Discharge direct 8 All Cells in Circuit. 


Id. 8—Position 2: Charge continued as far back on Regulator 
Ready to switch in 8 Position 6: Beginning of 


Discharge direct from 
ttery. Booster taken off. 


+Y- 


IId. 9.—Position 3: Charge continued . All Cells in Circuit. 


through Booster 
Position 6: End of Charge. Volts on Booster reduced and Booster put on top cell. 


+ — 5 


FIG. 10. Position 4: Charge continued. Booster brought back so far as not to 
overcharge end cells, This is to the limiting position, B B. 


in diagram form, while Fig. 14 is a diagram of the switch- | mains. 


board connections. The arrangement of the instruments 
on the board is very compact, a symmetrical and pleasing 
appearance being at the same time secured, though not 
at the expense of confused connections behind. On the 
contrary, an unusually neat job has been made of the latter, 
no crowding being apparent at the back of the board 
despite the number of switches, etc., distributed over a 
comparatively small area of slate. This happy result has 
been contributed to in no small degree by the method 
adopted of arranging the leads from the dynamos and the 


as possible, 
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feeders. These are brought to the wall at the back of the 
switchboard, cleated to the required height, and then arched 
over the few feet of intervening space to the bus bars, thus 
securing minimum encumbrance of the board. The resist- 
ance in the shunt of each dynamo is placed in the void 
under the switchboard gallery, the regulating switches 
being mounted on the front rail of the switchboard 
platform. 

From the switchboard two 61 feeders are run to a 
five-way dividing point in the town. Each of these feeders 
consist of two conductors, a separate cable being used for 
the middle wire. The two feeders are connected in parallel 
both at the station switchboard and at the dividing box. 
Triple potential leads are run from each of the feedin 
points to the switchboard. For the distributing networ 
of mains triple-concentric cable has been employed, the 
middle conductor being joined up throughout the system. 
Provision has been made for the future multiplication of the 
feeders, as extensions of the distributing network render 
this necessary. The whole of the main work under the 
original contract was carried out by the Callender Cable and 
Construction Company, Limited, which firm are also 
executing the considerable extensions which have already 
become necessary. Tho street-lighting arcs, as previousl 
mentioned, are placed 10 in series across the 460-volt 


FId. 11.—Poaition 8: Discharging all Cells d 


Ready to put Booster In to 
help Discharge. Position 12: fad 


trect. n 
charge direct from Bat All Cells in and 
Booster taken out. g 
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FIG, 12.— Position 9: Discharge through Booster nels Battery 


Position 11 
Reducing Volts on Discharge, Cutting-out Cells, and Reducing 


ter Volts. 


+ W- A} 


7 
Fic, 18.—Posltion 10: Discharging through Booster, with all Cells in Circuit. 
This is the limiting position, A A. 


Some of these arcs are carried by brackets of the 
designs shown in Fig. 15, while others are suspended from 
posts. l 

Little remains to be said with regard to the main work 
and station equipment, but it should be mentioned that 
the instalment of the latter, for the whole of which Messrs. 
Crompton and Co., Limited, were the contractors, was 
supervised on behalf of the firm by Mr. E. W. Abbott, 
while Mr. Henry Maw has represented Prof. Kennedy 
during the work of instalment. To these two gentlemen 
must be accorded every credit for the successful manner in 
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which the work has been completed. Mr. C. A. Midgley, | to be overcome in devising a means of charging which 
who was appointed to the post of city electrical engineer in | should be fair to all consumers and at the same time be 
July, 1899, has acquired a most promising undertaking, easily understood by the consumer. The influence of the 
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EIG. 14.—Dlagram of Switchboard Connections, York. 


and upon him devolves the responsibility for the eonsider- 
able extensions which are contemplated. In conclusion, we 
have to thank Prof. Kennedy, together with the several 
contractors and gentlemen mentioned above, for their 


_ DIMINISHING COUPLING 
FOR COSTOMERS 14 
MALE CAS TUBE. 


FId. 15.—Arc Lamp Bracket for Street Corner, York. 


courtesy in placing at our disposal the information which 
we have been enabled to give herewith. 


„„. ——.. e 


GLASGOW CENTRE OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


A meeting of above branch of the Institution was held 
on the 23rd inst., Prof. Magnus Maclean, M.A., D Sc., 
occupying the chair, when a paper on Methods of Chargin 
for Public Electricity Supply was read by Mr. W. WW. 
Lackie, M. I. E. E. 1 
The author dealt with this important problem in a most 
interesting manner, and described the difficulties which had 


Orr 
or fbs Between Bars of Nec Barrery 
Recueil Switcn 


` c- Ross Pos Barrery Emencency Swiren 


ore 
Mar. oF — Nemo Booster 8 


Across Nec BAN EMERGENCY Swircr 


standing charges on the. price charged was then dealt with 
by Mr. Lackie. It appears that in Glasgow the capital 
charges at the present time amount to £90 per kilowatt 
(although it is hoped that by the time the new stations 
are all in working order the capital cost will fall to 
about £65 per kilovato) and of this amount it 
seems that land and buildings cost £14 per kilowatt, 
£44 per kilowatt go for mains, and machinery is responsible 
for a further expenditure of £25 per kilowatt. Items 
such as accumulators, meters, instruments, make up the 
remainder, After taking depreciation at 1 per cent. on 
land and buildings, 24 per cent. on mains, and 74 per cent. 
on machinery, 6 per cent. on meters, etc., it was shown 
that the total standing charges amounted to £3. 12s., adding 
4'1 per cent. for interest and sinking fund, and a further 
sum for management expenses, the total standing charges 
per kilowatt were shown to be £8. 16s. ; thus each consumer 
whose maximum demand amounted to 1 kw. involved 
the department in an annual fixed charge of £8. 16s., 
and how to get each consumer to pay his share in the 
least disagreeable way was the problem which station 
engineers had to face. The author then proceeded to deal 
with the various methods which had been proposed, such 
as a fixed annual charge and a nominal price per unit, a 
varying method of charging, and the Wright demand 
indicator system. On the whole, the author considered 
that the Wright system had most ings fox the require- 
ments of the case. Proceeding, Mr. Lackie pointed out 
that electricity supply, especially for lighting, was in its 
very nature a most unsatisfactory commercial under- 
taking, owing to the very high capital charges, and in 
proof of this he drew a comparison of the electricity 
and gas departments of Glasgow Corporation; the plant 
at the gasworks being reduced to equivalent kilowatts. 
The capital cost at the gasworks was £11. 15s. per 
equivalent kilowatt, against £90 for the electricity depart- 
ment, while the standing charges were in the former case 
14s. 6d. and in the latter £8. 16s. per annum. In the gas- 
works the manufacturing charges amounted to 70 per cent 
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of the revenue, while the corresponding charges in the 
electricity department was 38 per cent. Interest and 
sinking fund absorbed only 5 per cent. of the gas 
department revenue, while it absorbed 29 per cent. of the 
electricity department's revenue. 

After an interesting discussion, Mr. Lackie was awarded 
a hearty vote of thanks for his most instructive paper. 


T 


GREENOCK ELECTRICITY WORKS. 


The above works were officially opened in December last, 
and we then gave a description of the station (E, E., No. 28, 
vol. xxiv., p. 719) and of the machinery. At that time it 
was not possible to give photographs of the works, but now, 
through the courtesy of the principal contractors, the India 
Rubber and Telegraph Works Company, Limited, we are 
able to do so. This firm supplied the steam dynamos, 
balancer, boosters, switchboard, steam and exhaust pipes, 


~~ 


running at 420 revolutions per minute, and are of sufficient 
size to easily drive the dynamos under the above overload. 

The switchboard (Fig. 2) is of very handsome design, 
and exceedingly well arranged; the panels are of slate, 
enamelled front and back, carried in a wrought-iron frame, 
which is strongly stayed to the wall in such a manner as 
to leave a clear passage behind. The ampere-meters and 
dynamo voltmeters are of the Lord Kelvin type, the volt- 
meters for the boosters and feeders being of the Weston 

ttern. Silvertown zero cut-outs are provided for each 

ynamo, and also for the boosters. Each feeder is fitted 
with a duplex fuse and suitable two-way switch. The volt- 
meter switches are so arranged as to enable any reading to 
be obtained of either of two voltmeters, so that calibration 
errors can be readily discovered. The middle wire is 
earthed through an ammeter and a set of three graduated 
fuses. Apart from the switchboard iteelf, the arrangement 
of the cables behind it and underneath are worthy of 
apecial praise. Thus Fig. 3 shows the wiring in the space 
below the switchboard, which is also used as a resistance- 
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Fic. 1.—View of the Euglue- room at Greenock. 


feed heater, motors, and feed pumps, etc. The Callender’s 
Cable and Construction Company were the contractors for 
the mains, and Messrs. Babcock and Wilcox for the boilers. 

The general appearance of the engine-room (Fig. 1) is 
indicative of the substantial character of the work, carried 
out to the designs of Mr. S. E. Fedden, the burgh 
electrical engineer. The generating plant consists of 
two Silvertown 180-kw. steam dynamos, each giving 
an output of 300 amperes at 500 to 600 volts 
at 420 revolutions, and capable of an overload of 
30 per cent. The dynamos have large commutators 
with carbon brushes, and are specially designed to meet 
Mr. Fedden’s specification with respect to non-aparking at 
any load with the brushes in a fixed position. This condi- 
tion is perfectly fulfilled. A special totus in the magnet 
windings is the division of the bobbins into two portions 
by means of an ebonite flange, the object being to reduce 
the tendency to short-circuit by limiting the difference of 
5 between the various layers of the shunt windings. 

eries windings are also provided with a view to future 
tramway work. The engines are of Messrs. Belliss and 
Morcom’s threc-crank equal-angle self-lubricating typo, 


Te 


room. The feeders come in on the left-hand wall, while on 
the right are seen the cables going to the various machines 
in the station. The wiring behind the switchboard itself 
is effected without in any way obstructing the free 


assage. 

i The buildings, for which Mr. Fedden. acted as architect, 
include a complete set of offices, testing- rooms, and stores, 
with bathrooms and lavatories, and a special point is the 
arrangement for bringing the conductors from the electrical 
machinery through cable chases 4ft. wide by 5ft. 6in. high 
to a cable and the resistance-room (Fig. 3) underneath the 
switchboard gallery. 

The street-lighting as at present carried out is confined 
to 44 10-ampere arc lamps of the Brockie-Pell type, con- 
nected in four circuits 11 in series. The arc lamp-posts are 
of steel, with handsome cast-iron bases, and are arranged 
so that they can be utilised for tramway overhead con- 
ductors. The mains, by Callender and Co., are laid on the 
solid system, with provision in some cases for drawing in 
extra distributing cables. The feeders are one of 0'5 square 
inch section, one of 0'4 square inch section, and three of 
0'25 square inch cross-section. 
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Mr. Fedden, by continued exertion and backed by the 
goodwill of his contractors, was able to commence both 
publio and private lighting seven months and ten days 
after excavation for foundations was commenced, thus 
beating, we believe, all 
a year when immense 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution on Thursday week the 


revious records (and this during | chair was occupied by Prof. Perry, in the absence of the 
ifficulty was experienced in the | President. 


Fie 2.—The Greenock Switchboard, 


delivery of material). We must congratulate Mr. Fedden 
and the whole of the contractors upon the result of their 
labours, which have given to Greenock a model station, 


* 


FIG. 8.—Bealstance-Room below the Switchboard. 


and while doing so we must not neglect to include in our 
congratulations Mr. Best, the energetic representative of 
the Silvertown Company, who has completed his by no 
means light task in such a satisfactory manner. 


Prof. PERRY. announced that donations had been received 
from Various gentlemen to the benevolent fund PNET to 
2158. 16s. ód., and also some donations to the building 
fund. He asked the secretary to read the names of these 
donors as an encouragement to others to send in con- 
tributions. : | | 

Mr. E. J. WADE then read abstracts from his paper on 
“ Storage Battery Problems,” a portion of which appeared 
in our last issue, and the conclusion is given herewith. 


Storage Battery Problems. 
BY E. J. WADE, ASSOCIATE, 
(Concluded from page 41.) 


Thus, the potential difference between all parts of the 
opposing electrodes falls gradually and uniformly, and the 
variations of acid strength, small at first, slowly increase, 
until by the time the E.M.F. of the outermost layers, 
working in the strongest acid, has dropped to about 1'85 
volta solely by reason of their advan stute of discharge, 
the specific gravity of the solution round the inner layers wi 
be 1:030 or thereabouts, and their E.M.F. also only about 
1°85 volta, although they may not have done a tithe of the work 
of which they are capable. At this stage the specific con- 
ductivity of the active materials becomes the chief factor in 
controlling the further course of the discharge. The resist- 
ance of the outer and most sulphated layers goes up pidly, 
and for a short time the burden of the discharge is probably 
taken up by the layers immediately beneath them. Thesė, 
however, soon follow suit, and the resistance of the inner 
layers of the electrolyte, from which, by now, almost the 
whole of the acid has been abstracted, also being very 
high, the potential difference between the electrodes 
very quickly drops below the normal limit. It Is 
now apparent why the output of a cell decreases so much 
on heavy discharges, and why little or no increase of 
capacity can be obtained by using masses of active material of 
more than a certain thickness. The higher the rate of discharge 
or the more impeded the diffusion, the less is the interior of 
the active material drawn upon for the maintenance of the 
current ; while if either of chess conditions is pushed to an 
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extreme, nearly the whole of the work is done by a very thin 
outside layer, and by the time this is exhausted hardly any acid 
will be left in the electrolyte surrounding the remainder. Of 
course, as soon as the discharge is stopped fresh acid begins to 
diffuse in, and after a little while a further discharge is obtain- 
able. By repeating this proceeding a sufficient number of times 
the „„ of the deficiency on the first discharge 
may be made up. N 
h g is seldom effected at such extremely high rates as 
aro sometimes used for the discharge, but they must often be 
quite sufficient to liberate acid in the pores of the active material 
considerably faster than it can be dissipated ; and, although in 
this case the effects of imperfect diffusion are not so evident 
and the details of the procedure which brings them about are 
still more complicated, yet, following the same line of reasoning 
as has just been applied to the discharge, certain general con- 
clusions may be drawn. The outer layers of active material 
will absorb more than their due proportion of the current, and 
by the time they are fully desulphated the inner layers, as yet 
only partially charged, will be surrounded by abnormally strong 
acid to enable them to maintain an equivalent voltage. Unless, 
therefore, the current is prolonged for atime after gassing has 
commenced and the end of the recharge only determined by a 
sufficiently high potential difference, being attained, there is 
some likelihood of the inner layers not receiving their 
roper charge at all; and in any event the gassing, 
y expelling some of the electrolyte from the pores and 
destroying its continuity, must itself greatly retard the 
process. Not only, then, is the output of a cell materially 
diminished through insufficient diffusion, but its durability 
and life must also be more or less seriously affected owing 
to the injurious conditions to which portions of the active 
materials and their metallic supports are thereby subjected : 
conditions favourable to the breaking up of the molecular 
structure of the former with ‘‘sulphating” and all its 


attendant evils, and to the destruction of the latter by local 


action. These effects are chiefly experienced by the innermost 
layers of active material which work in abnormally weak acid 
towards the end of the discharge and abnormally strong acid 
towards the end of the charge; and, in addition, do not 
undergo that thorough desulphation on charging necessary to 
help to bring them back to their normal state. The outer- 
most layers also suffer, however, inasmuch as they are liable 
to be over-discharged to the point of reversal every time the 
full output is required from the cell. At the positive electrodes, 
wherever the layer of peroxide in immediate contact with the 
support is broken up from any of the preceding causes, the 
metal itself will become exposed to electrolytic action and its 
sulphation and corrosion greatly facilitated. 

A third effect of imperfect diffusion is to reduce the electrical 
efficiency of the cell. In part it acts by lowering the average 
E. M. F. of discharge and raising that of recharge, the missing 
eleetrical energy appearing as heat generated at the end of both 
- processes, when the outside electrolyte diffuses in and mixes 
with that of unequal strength contained in the pores of the 
active materials. But when this takes place, the conditions of 
equilibrium previously existing as regards E. M. F. between all 
parts of the active material are disturbed ; local currents flow, 
more heat results, and consequently the ampere-hours available 
on discharge are also somewhat diminished, and those necessary 
for recharge somewhat increased. The loss of energy due 
to these causes was Pontes out and demonstrated by Messrs. 
Duncan and Wiegand in 1889. It follows, and is, indeed, 
found to be so in practice, that the best efficiency of a cell 
is obtained by commencing its discharge immediately the 
recharge is finished, and vice versd. hen the discharge 
rates are. high or the diffusion poor, the difference may bs 
considerable. Undoubtedly the abnormal sulphation is the 
most serious result of impeded diffusion, for not only does 
it direetly depreciate the electrodes and bring about a per- 
- manent reduction of their capacity in proportion to the 
quantity of active material affected ; but also, by choking up 
the space available for the electrolyte, it vates the causes 
through which it was itself started, and so increases the tem- 
porary losses of capacity due to high discharge rates, besides 
reacting unfavourably on the cell's efficiency. The only practical 
method of determining the extent to which diffusion into the 
- pores of the active materials is provided for in a cell is to 
compare its outputs at different discharge rates. There have 
been cells on the market of the Faure type, and possibly are 
still, which show a steadily increasing capacity down to a 50 
or 40 hour rate. Such inadequate diffusion is due either to 
the masses and layers of active material being too thick, or to 
the free access of the electrolyte to their surfaces being too 
much impeded, or to their porosity being insufficient; often 
it is brought about by a combination of these causes. The 
two former conditions can easily be improved by proper 
‘mechanical design. To compensate for the latter special 
devices are sometimes employed, such as perforating the 
active materials, or providing channels through their interior 
or enol Spaces in their midst to act as reservoirs of 
electrolyte; but the more usual plan has been to mix various 


substances (such as magnesium sulphate, salt, sugar, carbon, 
and so forth) with the lead compound used for pasting, and to 
remove them afterwards by solution or the action of the forming 
current. . 
Still, when all these precautions are taken they will not 
increase the diffusion beyond a certain 1 That this is so 
is shown by those commercial cells of Planté type, in which 
extremely thin layers of active material are employed with a 
very free access of electrolyte to their surfaces, for even these 
do not attain their maximum output at more than a 12-hour 
discharge rate, although there is very little diminution at about 
a nine hour rate, but above this it falls off with increasing 
rapidity. The fact is, to go to the root of the trouble, the 
molecular porosity of the active materials, whether of the 
Faure or Planté type, needs to be considerably increased. If 
an ordinary active material prepared from a paste of litharge 
or red lead could be enormously magnified, it would 
seen that the minute spaces between the individual grains 
are very caverns in comparison with those that penetrate 
the grains themselves, and it is these latter which appear to 
prevent the diffusion from proceeding at more than a certain 
rate, no matter how large the former may be. The total porosity 
of an active material is in itself, therefore, but a very partial 
guide as to its capabilities. For instance, ite molecular pores 
might be almost stopped up with irreducible sulphate resulting 
from improper treatment during its first formation or after- 
wards, and yet it could possess a very open structure as judged 
by a microscopic examination or by the quantity of liquid it was 
capable of absorbing. Devices such as those just now mentioned 
may, within limits, improve the total porosity of the active 
materials, but they leave their molecular porosity unaltered, for 
this depends almost entirely on the lead ey aera used as raw 
material, and is rigidly fixed by its chemi tie een and 
specific gravity. The only exception is in the case I have already 
referred to, where the partial sulphation of dense materials, 
such as Pb, PbO, or Pb,O,, at an intermediate stage of their 
first formation leads to growth and expansion and a consequent 
increase in their ultimate porosity. 7 
The molecular porosity of active materials of the Planté type, 
and of all those of the Faure type prepared from litharge or 


Minium, is probably only about 25 per cent., and can hardly 


exceed 40 per cent., even assuming that a very heavy pre- 
liminary sulphation takes place. A more porous material is 
obtained by the electrolytic reduction of lead chloride which 
has had a small proportion of zinc chloride fused with it. 
The two form a molecular compound that sets to a crystalline 
mass of low specific gravity, and when the zinc chloride and 
the chlorine of the lead chloride have been removed, every 
molecule of the lead remaining is surrounded by a space of 
about twice its own size. It possesses, therefore, a true molecular 
porosity of 65 to 70 per cent., and is capable of holding about 
two-thirds of its own apparent volume, or twice its actual volume 
of electrolyte. This active material perfectly fulfils the proper 
conditions as regards the quality of its structure, but as regards 
the degree of porosity, it is only a step in the right direction. 
In the ideal active material everyone of its molecules should 
be surrounded by space sufficient to hold enough electrolyte 
for its complete discharge, so that no diffusion has to take place 
either from outside or between different parts of the active 
material itself. To achieve this result it must be able to oon- 
tain not merely twice, but 10 to 20 times, its actual bulk of 
electrolyte, corresponding to a molecular purosity of 90 to 
95 per cent. It is, of course, one thing to indicate the ideal 
conditions, and quite another to show how they are to be 
attained. The problem is to prepare an active material pos- 
sessed of an extremely high molecular porosity without too 
much reducing its cohesion and mechanical strength generally. 
There are, at any rate, no fundamental difficulties in the way. 
Many substances exist, such, for example, as carbon in the form 
of charcoal, which prove that porosity and strength ean go 
together. A remarkable instance is furnished by block 
magnesia,” a basic magnesic carbonate, which has a 90 to 


95 per cent. porosity and can take up about nineteen-twentieths 


of its own nominal volume of liquid, and yet will with- 
stand a crushing strain of more than 80lb. per square inch. 
Given an active material with similar qualities, practically 
the full theoretical output corresponding to a 50 per cent. 
sulphation could, I believe, always be obtained from a cell, no 
matter how high the rate at which it were discharged. But 
what is of still more importance, the durability of the cell 
should be immensely increased and its life proportionately 
lengthened, and most of the causes that give rise to abnormal 
sulphation being eliminated, there would be little permanent 
loss of capacity or electrical depreciation. Then, too, an 
exceedingly high electrical efficiency should be realised, for the 
dissipation of energy in the form of heat would be reduced to 
an almost negligible quantity. If all these improvements are 
possible, there is yet hope that lead cells may eventually fill 
their unique position as the sole practical means of storing 
electrical energy, far more adequately than they have hitherto 
done ; but whether or no this comes about, I feel assured that 
no substantial advance remains to be effecled except in the 


— 
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direction I have indicated, and the only other alternative will generally regarded as not being chemical “compounds at all : 


be to discover a new combination altogether. 


Part II. 


In the first part of this paper I have said that the utility of 

the lead - sulphurio aoid - lead peroxide combination appears 
to be due to the insolubility of the active material of both 
electrodes under all normal conditions of treatment. This is 
not, however, the whole matter, for essential as the insolubility 
of the compounds may be to success, it would probably be 
insufficient were it not in conjunction with certain properties 
which are inherent in lead and its compounds and form one of 
their most marked chemical characteristics. 
Leads, like all the metallic elements, unites with other 
elements and radicles to form normal compounds and salts of 
8 5 definite composition, such as the monoxide, peroxide, 
sulphate, and so forth. It also enters with greater ease than 
most of the metals into more complex combinations to prodyce 
‘basic salta” (sometimes termed ‘‘sub-salts ), in which it is 
partly combined with O or HO, as an oxide or hydrate, and 
partly with some other element or radicle. Usually it is capable 
of 3 not merely one, but a whole series of basic salts 
with each radicle, of which the basic chlorides, nitrates, and 
acetates are well-known examples. In addition to this, it is 
almost unique amongst the metals in the facility with which it 
combines with two or more different radicles, other than O or 
HO, and gives rise to curious compound salts, such as 


` “ Lanarkite,” Pb, (C,  “ Leadhillite,” Pb. (00), 
r Phoagenite,” Pb, (C6, Lead chlorosulphide, Po, g" 


But besides all its normal, basic, and poly-acid salts and 
compounds, lead will, under suitable conditions, form others 
which cannot accurately be represented by any formula at all. 
The two most important commercial preparations of lead— 
namely, white lead and red lead or minium—both furnish well- 
marked examples of this behaviour. 

The first of these is a basic lead carbonate whose average 
composition when prepared by the old Dutch” process is 
go rally represented the formula 2PbCO,, Pb(HO),, or 

b(00.5,(HO), ; but this is purely an approximation, as the 
relative proportions of carbonate and hydrate are found to vary 
very n ereed in difterent anpas even if produced under 
practically identical conditions. ially 


t y other processes, especi 
preci itation methods, any number of basic carbonates of 
definite composition may be obtained, in which the propor- 
tions of CO, and HO vary over a much wider range, and show 
very little preference for uniting in any simple ratio such as is 
expressed by the formula just given. Minium also has no fixed 
or definite chemical composition. Under the action of reagents 
it behaves as if it were composed of lead monoxide and lead 
peroxide, and the formula 2PbO, PbO,, or Pb,O,, most nearly 
nts its average composition ; but samples fully 
of the fine scarlet colour, its distinctive physical pro „ have 
been found to approximate more closely to Pb. O,, Pb,O,, 
Pb, Os, or to some other degree of oxidisation between these 
simpler ratios. 
ow Mendelejeff has ascribed some of the peculiarities of 
lead and its compounds (as also of boron, silicon, and other 
inorganic elements) to their polymerisation.” That is to say, 
he assumes that the molecule of lead may sometimes consist of 
a large but undetermined number of atoms, Pbz ; while, in 
the same way, the molecule of lead monoxide is not necessarily 
composed of one atom of lead and one of oxygen, PbO, but 
of many multiples of these quantities, Pb: Ox; so also lead 
peroxide may be Pbz O, and so on. The assumption does 
not, of course, affect the percentage composition of the lead 
compounds as ascertained by analysis, but only their molecular 
weights, and these cannot be directly determined. This theory 
is partly based upon and affords a simple explanation of the 
readiness of lead to form the basic and poly-acid salta just 
referred to. Some of the atoms of lead in the complex 
oe ue with one ae and some with 3 ; foie 
if, pu or the pu of illustration, we suppose that there 
oe 12 ators of Jead present, or that the molecule of lead 
monoxide from which they are derived has a composition 
kene some of them may be expressed in the following 
ormuls : 


Basio hydrates—Pb,:{ GE), Pb. Hy, 
Basic chlorides—Pb,, (or, bu Gf ro. (SE 
Basic oarbonates—Pb, ((Of). pb ton’ 
Sulpho-carbonates—Pby2{ 00% Du (Goh 


But the theory also equally well explains the real nature of the 
lead compounds of variable and indefinite composition, Their 
behaviour has always seemed somewhat puzzling, and they were 


merely intimate mixtures of other and simpler compounds, 
Thus, white lead was a mixture in varying proportions either 
of normal lead carbonate and lead hydrate, or of some definite 
basic carbonate with an excess of normal carbonate. 
2PbC0, + Pb(HO), Pb, CO, HO), + PbCO, 

Red lead was a mixture of lead monoxide with lead peroxide, 
or possibly of lead seaquioxide with an excess of monoxide. 

It will be evident, however, that we have only to assume a 
sufficiently complex molecular structure, and any number of 
true compounds between lead and a given set of radicles beoome 


theoretically possible: compounds. of such closely allied com- 


ition ‘that their physical and chemical properties grade 

imperceptibly from each one to the next, and so defy isolation. 
No doubt in many instances the whole series of compounds will 
be so unstable, and so easily resolved into their proximate 
components, that chemically they do appear to be nothing 
more than mixtures of them. In other cases only the combina- 
tions in simple ratios may possess much stability ; but in every 
case the latter will probably be somewhat more stable and more 
readily formed than the remainder, which need suitable ocon- 
ditions for their production. | l 

The manufacture of red lead furnishes a good example of 
the application of the theory, and a suggestive instance of the 
way in which a series of compounds is brought about and of the 
relationship of its various terms to each other. The further 
oxidation of litharge by roasting at a temperature not so high 
as that required for its own formation, does not appear to con- 
sist in the conversion of successive molecules of direct to 
Pb. O., or some other definite oxide, but in the gradual absorp- 
tion of oxygen by each molecule, which takes it up, atom by 
atom, and passes through a whole series of oxides of 
increasing richness, the action 5 more or less simul- 
taneously and uniformly at all parts of the mass, according to 
the relative adequacy of the air supply. Again, supposing the 
constitution of the monoxide to be Pb,,0,3, the series. of com- 
pounds obtained may be represented as follows ; but fully to 
account for the observed facta its molécular composition would 
have to be far more complex, so as to provide numerous other 
oxides between each of the terms shown : 


Pb,,0, 12Pb0 ' PbO 
Peo 10500 2Pb PbO, 
+ 
2714 
PbuOiz 9 PO +3Pb0, Pb. O,; 
PbO, 8PbO +4PbO, Pb,O 
Pb. 7PbO +5Pb0, sia : 
Pb,.0;, 6PbO+6PbO, ` PbO, , 


The first column gives the assumed molecular composition 
of the oxides ; the second expresses it in terms of separate 
molecules of monoxide and xide as they would appear 
under analysis; and the third merely shows the simplest 
propor composition. Most commercial minium comes 
somewhere between Pb,O, and Pb,O,, prolonged roasting. 
generally being required to bring it quite up to the latter 
orc ; but as samples are occasionally found to be still 
urther oxidised, the series is extended to the uioxide, 
Pb,O;. Here or hereabouts, the extreme limit to which the 
oxidation can be pushed by roasting is reached, because the 
temperature n to carry it to this stage is nearly as high 
as that at which the deoxidation of the uioxide by heating 
commences. The two opposing tendencies oe each other, 
and the absorption of oxygen then comes to an end. 

I now pro to make use of this ‘‘ polymerisation ” theory 
in dealing with the various phenomena observed in lead cells, 
for it enables us to reconcile their physical and chemical 
aspects, and to give a more consistent and satisfactory account 
of the changes taking place than can otherwise be done : and it 
is with a view to making the application of the theory as clear 
as possible that I have felt it advisable to set out the 1 ee 
considerations regarding the lead compounds in general an 
minium in particular at such length. In the first place, I 
assume that the fully-formed active materials, electrically pre- 

at both electrodes, are not Pb and PbO,, but Pb and 
Pbz Oy ; that is, they are allotropic or polymeric modifica- 
tions; or they have a complex molecular structure—which- 
ever term or phrase we P easo. On closing the external 
circuit, the molecules of lead at the negative begin to combine 
with SO, from the electrolyte, not, however, breaking up into 
independent molecules of normal lead sulphate, PbSO,, round 
a nucleus of uncombined metal; but the molecules, as a whole, 
taking part in the combination and, as the discharge proceeds, 
passing through a continually changing series of sub-sulphates, 
without any rupture of their molecular complexity. At the 
positive the reactions, though different, take place in an exactly 
similar manner. Oxygen is gradually abstracted and SO, sub- 
stituted in its place, a sequence of compounds of sulphate and 
peroxide being produced. Still keeping to our 1 ary 
12 atoms of lead to the molecule, these two series of com- 


pounds may be represented as follows ; 
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Pb Pbizs( Oz) 12 
Pb,,(SO,) Pb,,(0,),,(80,) 
Pb,{SO,), Pb,,(O J (SO,)o 
Pb,(SO,), Pbu( O 800. 
Pbu SO. Pb,,(0,),(80,), 
Pb,(SO,), Pb,,(0,),(SO,); 
Pb,,(S80,), Pb,,(0,),(80,)o 


But neither of these series is continued until the active mate- 
rial is fully sulphated and the es stags Pb,,(SO,),, reached. 
Just as the oxidation of litharge by roasting is necessarily 
arrested at some stage before it is fully converted into xide, 
so here a limit is presently attained ; and a little consideration 
will show that some such limit is not merely probable but 
inevitable, and that a direct cause, partly physical, partly 
chemical, can be assigned for it. 

We know that both lead and lead N possess a very 
considerable electrical oonduotivity; but that, on the other 
hand, pure lead sulphate is practically a non-conductor. 
Both the negative and positive active materials must therefore 
undergo a great change of resistance in the course of their 
sulphation ; a change either spread more or less uniformly 
over the whole disc or else occurring abruptly at some 
special e. The latter appears to be what really happens, 
for although our information regarding the changes of resist- 
ance in lead cells is extremely vague and meagre, we know 
that there is not much variation throughout the main portion 
of the discharge, but that the resistance to rise con- 
siderably towards the end. The exact point of change is 
immaterial to the present argument, but I believe that when 
the active materials approach a proportional composition 
Pb,S8O, and Pb,O,80, respectively, the rate of increase of their 
resistanoe experiences a rapid acceleration, and their resistance 
itself goes up enormously. The fact of importanoe is that 
wherever and whenever such a change of resistance takes place, 
it must necessarily terminate the discharge, and bring about all 
the phenomena which do occur. Just as fast as the resistance 
of the active materials, and, therefore, the internal resistance 
of the cell, rises, the potential difference at its terminals will 
fall away; and by the time the internal resistance has become 
very me in proportion to that of the external circuit, the 
potential difference will be reduced practically to zero. Or, to 
put it another way, just as fast as the resistance of the active 
materials rises, more and more of the electrical energy they 
would otherwise liberate is expended, so to speak, in 
their own molecules, until, when the rest of the resist- 
ances in circuit become relatively negligible, equilibrium 
is nearly established and the liberation of energy almost 
ceases. This is why it is impossible to push the dis- 
charge of a cell further even by short-circuiting it ; and 
yet on breaking the circuit—i.e., increasing the external resist- 
ance to infinity—the E. M. F. rapidly rises to nearly ita 3 
value, thereby showing that the chemical affinities are neither 
exhausted nor saturated. The aggregate resulta of the chemical 
changes at each electrode during a complete discharge are 
expressed in their simplest terms in the following equations : 


At the negative— 


Fb) +80, = ff 
At the positive— 


{phot} + H, + H,80, = {BPs } + 28,0. 


But augment the E.M.F. of the discharged cell ever so 
slightly from an outside source, and the point of equilibrium is 

assed ; the active materials begin to absorb energy instead of 
iberating it, and incipient reversal commences. In fact, in 
primary battery age, the cell has polarised, but, unlike 
other cells, at both electrodes. (Iam here assuming that the 
negative and positive electrodes contain equivalent amounts of 
active material, and both discharge under such equal conditions 
as regards maintenance of acid supply in their pores, etc., that 
they polarise or reverse at the same time.) 

If the applied E.M.F. is sufficient to maintain a current 
through the cell, a kind of double reaction now goes on at both 
electrodes. At the negative the lead still continues to sulphate, 
but at the same time the sulphate already there begins to 
peroxidise ; at the positive the peroxide still undergoes reduc- 
tion ‘to sulphate, but at the same time the sulphate already 
there further reduces to lead. Although the preceding state- 
ment probably gives a better idea of the real nature of the 
changes taking place, we may also put it more simply, and say, 
as regards the net results only, that on the one side lead is 
directly peroxidised, and on the other side peroxide is directly 
reduced to metal, the proportion of sulphate in both cases remain- 
ing constant throughout. These reactions will continue until 

the lead is peroxidised and all the peroxide reduced; and 
the two series of compounds through which the active materials 
may be supposed to pass are given below, commencing with the 
two last terms of the previous series, which represented their 
composition at the end of a complete discharge, 


e 


mate 


Pb,, (SO. Ph (O, ) (SO,) 
50 Pre 0% 800 
Pb, O S0 PC ) (S0, 
Pb O) (8000 PO S005 
Pb,(0,),(SO,), Pb. C S0) 
Pba(O (8000 pür800h 
Pb O S0) Pb,,(S04)p 


In this way the composition of the two active materials is 
exactly transposed without the proportions of sulphate present 
being further increased. At the same time, their molecular 
structure is maintained throughout the reversal, so that, 
although the internal resistance is far higher than at any period 
during the discharge or recharge, the conductivity of the active 
s is never really 5 

The following equations give the sum of the reactions during 
a complete reversal in their simplest terms: 


At the negative— 
PbSO,\ , SO PbO 
(Pb J +o! +280 = (Pbsb.) +2580, 
At the positive— 
PbO H _ fPb8O,\ , 2H,0 
Pbsd,} + H° + H80, = Pb ) HSO, 
The symbols are arranged in double lines to indicate the 
probable dual neture of the reactions to which I have just 
referred. As soon as all the lead has been oxidised at the one 
electrode and all the peroxide reduced at the other, the reversal 
is finished, and the back E.M.F. of the cell rises rapidly ; but 
as, at the same time, the proportion of sulphate begins to 
diminish in both active materials, their internal resistance falls 
with equal suddenness, and the end of the reversal is conse- 
uently not marked by so much increase in the potential 
difference required to maintain the flow of current as might 
be expected. The next stage is equivalent to the recharge of a 
cell which ordinarily follows on a discharge, except that the 
direction of the current and the composition of the two active 
materials are reversed; but in either case the reactions are 
exactly the same, and consist in the gradual abstraction of 
sulphate from both active materials until they are finally brought 
back to lead and lead peroxide, just as they at the 
commencement of the di e. The series of compounds 
through which this is effected will be similar to those of 
discharge, but now occurring in the converse order, and they 
are shown as the last stage of the two series given herewith. 


+ 


Phn Ph Id. i Pi 0, 
Pb SD, 85 
u { Pb, } { Bh. . : 1 
8 pa Ses) Ve Hen „ 2S 
& Por W., (O.). ‘ 
N Pb 50. Pi, (Sao (73, (S0), N SO, 
o% A Pb, B, (0. . I Ph 0, 
% { Pb, C. PB, Fal 
8 Pb Pb, (0. Ye Srg 
0 rian | 
7 Ae 
P} So, . (soad Pb. (Sc Pb 50, 
Pi R. ` i PR. (O.) . 0. 
Pb 0, ` y (P? i 
Ph, (50 ., N / PB. (SO), 
Pi, \ I..), 
(a; (0:) i . | {ns 5 i 
. (50. \ Pb, (50. 
8 2 7 U.. 
Y | BO, Ph, (on, VI Pb, P4 
8 a 50. 5 (Fo H 75 235 SO, 
` * P 0 )s P. b O: 
& R. (Sh. IS 58. .d 
Pb, | X LATAN 
Ph (o, / IA. 
f So. / JA. 
N Oe 64 Ox \f Pb. Ps 
P: S0, Ph (S0). 13. (S0. Pb V. 
125 (0), } a 9 
Pbs (Sd. Ph, (S 
y N, (00. Pb, 
x 67 ca 12 (S 
q Pè O: {2 (0), 4 3P} 
x 3Pb SO, Ph (504), PB, & Fb 50, 
., 0... Ph, 
8 ie 1255 555 Boat 
| 7%, 5 — FA } 
Ph S04 Ph 50. 
U 0, I, (0) a | Pir Pi 


These represent the whole of the changes experienced by the 
active materials during their passage through a complete cycle 
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consisting of discharge, reversal, and recharge; or, by passin 
from the one series to the other along the diagonal 155 95 
necting similar terms in the two series, the more usual cycle 
of discharge and recharge only. The hypothetical molecules 
containing 12 atoms of lead are still presumed, and the terms 
in the first two stages—discharge and reversal—are, of course, 
the same as those already given, but with the chemical symbols 
now arranged slightly differently. The formuls on either side 
show the simplest proportional composition of the active 
materials, as they would appear under analysis, at some of the 
intermediate points. The total effects of the recharge, expressed 
in their simplest terms, are as follows : 
At the negative— 


(pes) + m, = {BR} + f. S0. 
At the positive— 


{Pro + 80, + 2H,0 = (Pb Os) + H, S0. 


To make the account of the oharging reaotions oomplete, it 
would be necessary to consider the production of persulphuric 
acid, H.(SO,),, the exact constitution of the lead peroxide when 
thoroughly desulphated, and, closely connected with these, the 
abnormally high E.M.F. obtained towards the end of the charge 
and the first few minutes of discharge ; but as they are none of 
them directly related to the main reactions, I do not propose to 
deal with them here. 

Probably of all the phenomena observed in storage cells, the 
leaststudied, but the most interesting and important theoretically, 
are those of reversal. Quite apart, however, from their direct 
bearings on storage battery problema, the electrolytic conversion 
of electro-positive lead into electro-negative lead peroxide, and 
tice versd, and the molecular mechanism by means of which 
these results are effected, well deserve further study for the 

light it may throw on the relationship between the chemical 
and electrical forms of energy as well as on other problems of 
chemical physics. I cannot recall ever having seen any definite 
chemical theory of reversal propounded, but Felde the general 
idea is—it certainly was mine for a long time — that at both 
electrodes the active materials have to be fully converted 
into lead sulphate before they can undergo further oxidisa- 
tion or reduction. Indeed, if the usual explanations of the 
discharge reactions are adapted, this seems to be the only 
possible procedure, but one which at the same time brings out 
most strikingly the discrepancies between fact and theory. 
The view, no doubt, appears to derive support from the very 
evident sulphating that so frequently accompanies the 
reversal of electrodes, and may, if they contain large masses 
of active material, lead to their entire disintegration in its 
endeavours to make room for itself ; but this is due to excessive 
local action, as will be explained later. On the other hand, 
any type of electrode in whieh the active material is distributed 
in thin layers may be reversed without showing the slightest 
trace of sulphate throughout the operation or suffering any 
loss of capacity, provided a sufficiently heavy current is main- 
tained. Fortunately, one piece of evidence exists which, to 
my mind, lends strong confirmation to the views I have put 
forward as to the real nature of the reactions of reversal, 
and that is the appearance of lead peroxide on the surface of 
the negative active material towards the end of its complete 
discharge ; but although the fact has frequently been cited 
in explanation of the rapid fall of voltage, I do not think 
its full significance has hitherto been realised. As Mr. 
Swinburne onoe pointed out, it seems almost impossible to 
suppose that the peroxide can be produced by the cell’s own 
unuided energy, and no doubt in practice it is brought about by 
a reinforcement of its potential difference from other cells in 
rories with it and not so fully discharged. However this may 
be, it does not affect the value of the observation itself, which 
lies in showing that the formation of peroxide sets in before the 
active material is fully sulphated and in indicating how the 
reversal commences. I am not aware that uncombined lead has 
ever been detected in the active material of an exhausted 
positive; but given a cell whose negatives have the larger 
capacity so as to ensure the 5 being thoroughly run 
down, and I think some indications of it might be found if dis- 
charged under suitable conditions. More probably, though, no 
test can be devised to which the metal will respond with the same 
ease as its peroxide, and before it is reoxidised by local action. 

With regard to the assumption I have made earlier in 
the paper, that the proportional composition of the active 
materials at the stage where their resistance rises so rapidly 
as to terminate the discharge and bring about the reversal is 
Pb, PbSO,, and PbO,, PbSO, respectively, my chief corrobora- 
tion, so far as direct analysis is concerned, comes from Mr. 
Robertson’s analysis of positive active material given in Prof. 
Ayrton’s paper of 1890. He found that the sediment from the 
positives and the discharged positive active material itself both 
approximated in composition to the second of the two formulz 
just mentioned. Unfortunately, neither there or anywhere 
else that I know of are quantitative data given as to the com- 

Position of. discharged negative active material, but I have 


repeatedly found that Planté-type electrodes properly reversed 
affotd just the same output whether positives or negatives, so 
that if the one formula is accepted the other should hold good 
also. Of course, the percentage of sulphate present in the 
discharged active material tells nothing, and is only misleading 
unless account is also taken of the sulphate there at the com- 
mencement of the discharge. In the case quoted above the 
fully-charged active material was found to be quite free from 
sulphate, but this is unusual even for new electrodes, and most 
exceptional for those which have been in use for any length of 
time ; consequently in many instances the percentage of 
sulphate in the active materials when discharged considerably 
exceeds that required by the formula. 

_A more practical confirmation, based on the general expe- 
rience of a large number of people, is supplied by the specific 
capacity of the active materials. Although only with difficulty, 
outputs very nearly as high as 50 and 60 ampere-hours per 
pound of active material have been and can be obtained, 
corresponding to close upon 50 per cent. aulphation ; but never, 
I believe, under any conditions whatever, have these figures 
been exceeded. It is well known that towards the end of 
a discharge the curve of the potential difference of a 
cell varies considerably in character according as the negative 
or positive electrodes have the smaller capacity and are the 
first to give out ; dropping off with extreme suddenness in the 
former case, and more gradually, although still with con- 
siderable rapidity, in the latter caso. Now if, as I maintain, 
the potential difference at this stage is chiefly controlled 
by changes going on in the conductivity of the active 
materials, then the lack of conformity between the two 
curves must connote a corresponding variation in the way the 
resistance of the two active materials rises. At the negative 
the increase is sudden and large, putting a very definite limit 
beyond which further sulphation is impossible and reversal 
commences ; and analogy with the sub-oxides of lead suggesta 
that this is most likely to occur when a composition, Pb,SO,, 
corresponding to Pb,O, is attained. At the positive the rise in 
resistance takes place more slowly, and although soon sufficient 
to bring the potential difference down to the point at which the 
discharge is usually stopped, yet, if it is allowed to continue, 
the sulphation is able to proceed some stages further with a 
steadily falling voltage. Here, again, analogy with the oxides 
of lead points to the change commencing at the composition 
PbO,, PbSO, corresponding to the sesquioxide, PbO,, PbO, and 
augmenting gradually as the composition of the active material 


SRE ion to PhO,, 2PbSO,, corresponding to red lead, PbO,, 


We have now examined the normal constitution of the active 
materials under all conditions of use, and I have endeavoured 
to show by the aid of the hypothesis of polymerisation how at 
every stage, except when fully charged, it consists of true 
compounds of lead sulphate with lead or lead peroxide ; or, 
during the period of reversal, with both at the same time. Yet 
no direct chemical evidence can be adduced as to the existence 
of any one of these compounds, with the possible exception 
ot Dr. Frankland's brown salt,” PbO, 2PbSO,, which he 
believes he isolated in 1889, and even in this instance Messrs. 
Gladstone and Tribe were unable to confirm his results. To 
all chemical tests the active materials behave merely as mixtures 
containing normal lead sulphate in various proportions, but the 
lack of corroboration in this direction was only to be expected 
by analogy with red lead, white lead, and similar compounds, 
and it only serves to show the degree of their instability. 
Unfortunately there is other most troublesome evidence as to 
the extreme feebleness of the compounds now in question : 
not only do they break up under all chemical tests outside 
the cell, but even in the cell itself they act similarly under 
many conditions that cannot in practice always be avoided, 
and herein we have the origin of ‘‘sulphating,” and the source 
of most of the infirmities which so largely limit the life and 
commercial usefulness of lead cells. On the slightest provoca- 
tion, the molecules of active material forsake their allotropic or 

lymeric structure, and are resolved into what, from a general 
chemical standpoint, would be called a more normal state, but 
one which in its special relationship to storage cells I shall here 
term abnormal. Each complex molecule splits up into a number 
of simpler ones, some of normal sulphate and others of lead or 
lead peroxide. Taking, for example, the composition of the fully 
discharged active materials as represented by the two terms 
previously given, these would break up as follows : 


Pb,,(SO,),=6Pb + 6PbSO, 
Pb (OSO % -E PO, + 6PbSO,. 


Such a change easily accounts for all the effects characteristic of 
‘‘sulphating.” The rearrangement of structure can hardly be 
accomplished without producing some alteration in the bulk of 
the active materials ; and it is most probable that the indepen- 
dent molecuies of sulphate will require more room than when 
in a combined state. A strain is thus put on the active 
materials which tends to reduce their porosity generally, while 
at the parts where the sulphation actually occurs the pores will 
be almost blocked up. 11 it is more than can be relieved by 
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mere compression of the active materials, their disintegration 
will commenoe, and if the sulphation is excessive, the effect 
extends to the support, which either expands, buckles, or 
bursts asunder according to its construction and the amount of 
the strain experienced. It is difficult to suppose that the free 
molecules of Pb and PbO, can themselves long escape sulphation, 
and so visible patches of white non-conductive irreducible 
sulphate soon make their appearance. Other known results, 
cach as reduction of capacity, follow obviously, and need not 
be dwelt upon. Prolonged contact with the acid electrolyte 
appears to be quite sufficient in itself to cause the active 
materials to over to this abnormal state ; but in all 
probability the result is largely dependent on the percentage 
of sulphate they contain and only mes acute after a 
certain stage is reached, for in practice cells left on open circuit 
are found to sulphate more or leas, according to the extent to 
which they have previously been discharged. Fully charged 
active materials maintain their normal condition with con- 
siderable tenacity, but it is quite possible that the very gradual 
loss of capacity so often experienced by negative electrodes, and 
for which no satisfactory explanation has yet been offered, may 
be due to achange of molecular structure. The effect is sonaray 
accompanied by shrinkage of the active material, and in this 
connection it A somewhat significant to note that Schutzen- 
berger’s allotropic form of copper was found to revert to ite 
more usual state after prolonged immersion in dilute sulphuric 
acid, this change also being accompanied by shrinkage. 

Although the instability of the active materials is inherent 
in their very nature, and its results cannot be always or 
entirely avoided under any practical working conditions, yet 
much of the trouble is usually brought about by minor 
causes, some of which, at any rate, are preventable. Local 
action, due to impurities in the electrodes or electrolyte, or 
to the presene of active oxygen in the form of ponm pnr 
acid or hydrogen 5 or to excessive strength of acid, is 
one of the most . e The active materials, especially if 
fully charged or nearly so, are probably first partially sulphated 
just as when discharging, and so disposed to break up in the 
usual way ; but the local. action may also have a directly dis- 
ruptive effect upon their molecular constitution as the propor- 
sion of sulphate increases. The most marked effects of local 
action, however, are experienced during the period of reversal, 
for not only do the molecules of active material then contain 
their maximum of sulphate, but both lead and lead peroxide at 
the same time, and a condition of far ter instability results 
even than.on complete discharge. If the current is stopped 
during this stage, l action and ae proceed with 
great rapidity, and they are not entirely checked when the 
current is flowing unless it is of very considerable strength. 
On this account it is impossible properly to reverse many types 
of electrodes, for, owing to the very high resistance of the 
active materials throughout the process, the current is most 
unequally distributed and only a small fraction penetrates the 
portions not quite close to the support. Excessive local action 
ensues, and even if the electrodes are not rendered useless, the 
active materials will be choked with large percentages of sulphate 
which it is impossible to reduce stterwards. 

Another cause which no doubt plays a considerable part in 
breaking down the normal constitution of the active materials 
is undue weakness of the electrolyte. This condition seldom 
exists in the bulk of the solution, but owing to imperfect 
diffusion, as is fully explained in the first part of this paper, 
is frequently realised during discharge by the portion con- 
tained in the pores of the active materials. Most probably, 
as soon as the percentage of acid present falls below a 
certain limit, incomplete sulphation occurs, and compounds 
containing lead monoxide or hydrated monoxide, Pb( HO), 
are then produced, and the variations in the specific gravity 
of the electrolyte during discharge sometimes agree best 
with a reaction of this nature. Distinct evidence, indeed, 
has frequently been obtained of the presence of monoxide 
in discharged positive active material, and upon this 
has been based an oxidation theory of the cell reactions, 
which assumes that at the positive, at any rate, the 
formation of sulphate is only an incidental result, con- 
tributing nothing to the E.M.F., and being, in amount, no 
function of the output. I fer, however, to adopt the 
explanation I have suggested above, and consider that whenever 
indications of imperfect sulphation are observed they do not 
show the double sulphation theory to be at fault, but rather 
point to defective working conditions which prevent the proper 
and normal reaction from taking place. 


DISCUSSION, 


The discussion on the paper was opened by Dr. Armstrong, 
who said the Institution was to be congratulated on having received 
ao valuable a paper on such an important subject. Mr. Wade had 
stated his case with unusual clearnees, and his arguments were 
logical and reasonable. The paper, he thought, divided itself 
into two sections. Mr. Wade first discussed the question as to 
the changes going on in the accumulator. He (the speaker) had 
had a good deal to do with accumulators, and had directed Mr. 
Roberteon’s experiments. Ho felt there were in that direction still 


many problems for the chemist and electrician, and with this paper 
some slight advance had been made. The author firat put forward 
the fundamental idea that they were dealing with lead and lead 
oxide, and showed the conversion from one to the other. Although 
he agreed in this with the author, he thought that probably a great 
deal ha ed in between the two stages. He was, however, not in 
a position to say what did happen. The problem of lead celle was 
a complicated one. Although Faraday experimented on the electro- 
lysis of sulphuric acid, they practically knew little more than when 
araday left the subject. What was certain, however, was that 
the electrolysis of H,SO, did nob take place in the simple way 
which was ordinarily assumed. There were probably many pro- 
ducts produced which played an important part in it. He felt 
that Mr. Wade had nob sufficiently noted the possibility of such 
changes taking place. With regard to lead cells, they did not 
understand how the lead oxide was formed from the sulphate in 
some cells. There were also other cells from which the lead was 
obtained as lead without any trace of oxide. There was a great 
deal to be learnt as to what happened to both the H S0. and the 
lead compounds in the cells. r. Wade attached importance to 
the kind of compound formed, and put forward the theory that 
they were not dealing with lead oxide or lead sulphate alone, bub 
a more complex subject containing both. The theory was a per- 
fectly reasonable one, and a good deal could be said in its favour. 
In the paper it was stated that “unfortunately there is other 
most troublesome evidence as to the extreme feebleness of the 
compounds now in question.” The author did nob seem to trouble 
himself much as to the existence of these compounds. Mr. Wade 
had distinctly put forward a theory which enabled them to under- 
stand how it was that only half of the substance became active 
material. It was known as a facb that much beyond that 
could not be obtained. The most important part of the 
paper was, he thought, the last, where the autbor discussed 
the character of the charge and discharge, porosity, and 
the free diffusion of acid into the material. If they were to 
improve on the charge and discharge rate of cells, id must be 
in the direction pointed out. He was not prepared to go with 
the author in his view, except in the theoretical arguments. It 
was absolutely necessary that there should be a high degree of 
rosity in the plates, as they were dealing with acid which 
iffa itself ab a comparatively slow rate, It was absolutely 
essential there should be a free passage for the acid in and oub of 
the material, and the author made a very practical addition to his 
subject by impressing on them the need of great porosity. 
Prof. Ayrton said that the paper was one of the best they had 
listened to for many a long year. He thong hi they should know 
much more about storage cells, and should have better storage 
cells, Since, 20 years ago, when he was connected with the first 
accumulator company, he had taken a great interest in the subject. 
Dr. Armstrong spoke of the experiments of Mr. Robertson in 
1890 on Analysis of the Plugs in the Porous Plate.” He had 
brought with him the original curves exhibited on the subject 
that year in the Edinburgh Institution. In referring to these 
experiments with E. P. S. cells the author stated that ‘‘in this 
special instance the previous treatment of the cell was excep- 
tionally favourable, and as on a 12 hour discharge rate ite 
capacity came out about 33 per cent. above its listed value, it bad 
evidently been worked up to a state of efficiency but seldom 
attained, still less maintained.” Why was this statement true? 
Was it because they used a new cell? The cell in question 
had been daily used for over two years. The reason of its high 
capacity was that the E.M.F. on discharge was not allowed to 
go below 1'8 volte. Ib was just the going a little below this 
which spoilt the capacity of the cell. Never going below this 
voltage, the cell was continually charged and discharged without 
losing its capacity. The reason why he laid stress on this fact 
was that he had recently been told that ib explained the ruin of 
the London Electric Cab Company. He hoped there was somebody 
there who could tell them whether it were correct or not. Lasb 
year there was a controversy in the electrical Press on the 
subject. The E. P. S. Company bad entered into an undertaking 
to keep the cells up toa certain percentage of their capacity for 
three years, but the cab company came to an abrupt end. One of 
the electrical papers suggested that ib was accumulators which 
caused the downfall. The E P.S. Company wrote a letter to the 
paper, which was published, to the effect thab tbe E.P.S. Company 
had fulfilled its contract. The E.P S. Company agreed to keep 
the cella up to a certain percentage, provided that they were never 
discharged below 1:83 volts. This was a clause of the contract of 
which the cab company did nob appreciate the importance. The 
cabs came in, the cells were found to be below 1'8 volte, and thus 
they went outside the contract. It was quite possible that this 
was the fact of the failure. The Tud:r Company also made a 
similar condition in their maintenance contracts, After their 
experiments had been thus proved, why did not the cab 
company fix on the cab a voltmeter and make the cabmen 
return when the voltage went down to a certain point? One 
other point was the porosity of the plates, and he considered 
thao tbe failure of some cells was mainly due to the want of this 
porosity. There were certain reasons which bore out this theory. 
The first point was that in the ordinary discharge the potential of 
the cell fell rapidly at the beginning, then slowly, and then quickly 
again. This firat rapid fall did nob exist at all in a cell if it had 
been left charged for a considerable time—in fact, so far from going 
down, the curve actually rose slightly. This would tend to bear 
out the theory that the strong acid in tho pores had time to 
diffuse. There was, however, no special reason for the rise. There 
were two ways of charging a cell. It was usual to charge ib with 
constant current. They could, however, charge a cell in a totally 
different way—viz., by charging ab constant potential, Tocharge 
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with constant current involved a lo period of wasted energy. 
In the second method they started with a large current and kept 
ib on only for a short time—in fact, in 40 or 60 minutes the cell 
could be charged. In this method there was not any gassing, as 
would be expected. By this second method more energy. could be 
Pub into the cell, and in a shorter time than by the first method, 
and also more energy could be taken out. Thus, in the cell 
experimented with, 151 ˙8 watts were pub in and 123 given oub 
on the constant · current method, as e 231 2 watts pub in and 
163 watts given out on the constant-potential method of charging. 

Mr.W. Hibbert said he could not entirely agree with the author. 
Up to the experiments referred to by Prof. Ayrton, it was the 
common practice to attribute the actions to the hydrogen and 
oxygen, and the function of the H, SO. was ignored. en the 
first papers were published the theory was nob accepted. Dr. 
Frankland defined the same theory in a slightly different form, and 
from that time there had been different theories, which did nob all 
tee as to the action of the H,SO, in the cells. To begin with, 

r. Wade said that he founded his position largely on the allotropic 
condition of the lead. This assumption Dr, Armstrong said was 
logical, but he (the speaker) thought the basis was not ri ht, and 
he challenged the statement that the lead was in an lotropic 
condition. His reason was this. The author quoted in the first 
place the work of Darrieus and certain known experiments to 
show that the lead in an accumulator was nob in the same condi- 
tion as ordinary load. One of these experiments showed that 
finely-divided lead would nob give the same capacity as lead from 
electrolysis. There were also other reasons, He (the speaker) had 
repeated these experiments, and found no confirmation of the 
results obtained by Darrieus. On the other side of the battery were 
the peroxide plates, and Dr. Shiels determined the electrical resist- 
ance of the j:eroxido from a plate and commercial peroxide, and 
found them differ to euch a small amount that he thoughb they did 
not differ in an allotropic sense. . He thought there were no good 
reasons for supposing that the lead and lead peroxide were allo- 
tropical, and a great deal depended on that. As to the statement 
that fully-obarged active materials maintain their normal con- 
dition with considerable tenacity, but it is quite possible that the 
very gradual loss of capacity so often experienced by negative 
electrodes, and for which no satisfactory explanation has yet been 
offered, may be due to a change of molecular structure,” he thought 
this clearly showed a tendency to find explanations in molecalar 
structure. Mr. Wade rightly referred to the importance of 
porosity. There was one suggestion he should like to make, and 
that was the desirability of promoting diffusion as much as pos- 
sible. Ib was well known that the accumulation of stronger acid 
at the lower part of the cell was disadvantageous, and would give 
rise to potential differences ab different parts of the plates. 
would greatly diminish if diffusion could be promoted. A second 
reason was that the fall of E. M. F. at the close of the discharge 
left a large portion of the active material nob acted upon, 
This would not be so great if the diffusion were increased. The 
scaling in a cell when discharged below 1:8 volts could also, he 
thought, be overcome by proper diffusion. The reason why ib was 
eesential that the voltage should nob fall below a certain point was 
that, as the acid changed, the potential varied very largely. When 
the E. M. F., for instance, had fallen to 1°76, the strength of the acid 
in the pores was 1:2 per cent., but when it fell to 1°5 the strength 
of the acid was nob a measurable uantity, and, in fact, practically 
only water, and Dr. Gladstone bad shown that after the acid dis- 
appeared the action changed altogether, After passing the potential 
d secrets of 1:8, they had a region in which the theory was nob 
applicable. 

Mr. G. H. Robertson said he heartily congratulated Mr. Wade 
on his paper. Ib was so long ago since his experiments thav he 
would not speak on the subject. He thought they ought to make 
some progrees from the facts pub before them. 

Mr. G. L. Addenbrooke said the whole debate bad taken such 
a chemical turn that he thought he should be oub of place in 
speaking of the commercial side. He wished to remark on the 
cost of supply current from accumulators as compared with the 
cost of steam. They could charge accumulators at a cost of about 
4d. per unib, and supply current from them at about 4d. per unit, 
and consequently the cost of passing the current through the 
accumulators would nob add more than ld. to the cost of elec- 
tricity than if generated directly by steam-engines. He thought 
if the capacity of accumulators could be increased aboub 20 or 
30 per cent. for the same price, it would increase the number of 
openings for their use some three or four times. 

Mr. G. C. Allingham said the breaking-up action in the dis- 
charge of a cell was one of single sulphation. 
electrified in the discharge, hydrogen was given off on the oxide 
plate and oxygen ab the spongy-lead plate. The hydrogen ions 
simply reduced the oxide to a lower oxide. This, he thougbb, 
seemed to explain why the active material could be more than half 
discharged. He thought there was no reason why the sulphation 
of the spongy-lead plate should be carried out ab the expense of 
the acid. Mr. Wade's Paper showed the necessity for diffusion in 
the body of the cell as well as in the pores of the plates. If there 
were no diffusion in the body of the cell, all the acid would 
accumulate ab the two plates. This seemed to him to render 
useless the hopes of the makers of accamalators who filled in the 
space between the plates with a solid electrolyte. 

Mr. W. R. Cooper said that if the accumulator had been born a 
ley te instead of a secondary, a greab deal of trouble 
would have been missed. There were several causes which brought 
about the trouble, amongst these being the comparison of the 
Kelvin oqnuation and the thermo-electric effecb. They. were 
probably dealing with different materials to those dealt with in the 
equation, and there was a great lack of reliable thermo-electrical 
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data. Mr. Wade accounted for the activity of the lead in the cells 
by assuming a more complex structure than that possessed by 
ordinary lead. Most people, he thought, would take the opposite 
view. As to the active material nob being fully sulphated, he 
thought this was accounted for by a deposition of lead sulphate. 
Prof. Ayrton seemed to think that the charging by constant 
potential was a thing not easily explained. Io was simply that 
with such a high current a great deal was done in a little time 
which took mach longer with a lower pressure. 

Prof. Ayrten here said what he wanted to say was that in this 
way they could charge the inner portion without gassing, which 
the author thought was not possible. 

Mr. J. Swinburne said most of the phenomena mentioned in 
the apes could be explained by the simple sulphate theory. A 
g eal could be explained by remembering that the sulphate 
was an insulator. With litharge they could get their lead to do 
what they wanted, but Mr. Wade seemed to think it could not 
ran down to pure sulphate, but to one of his particular compounds. 
Ib was possible to get a white film of sulphate deposited on to 
the plate, which ually became an insulator. Most of the 
phenomena could explained very simply, but there were some 
people who were not content with a simple explanation and wanted 
a complicated one. 

Mr. Wade then adjourned his reply until the next meeting, ab 
which a Peper is also to be read on The Electrical Equipment of 
Ships of War,” by Mr. Grove. | 
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CITY OF LONDON (VARIOUS POWERS) BILL. 
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The consideration of the City of London (Various Powers) 
Bill by the Select Committee of the House of Commons of 
which Sir William Houldsworth is chairman, gave rise to some 
interesting evidence both in favour and against Part VI. of the 
Bill, under which power is sought to construct public service 
works in, over, or under the streets in the City. There was a 
large number of opponents to this part of the Bill, including 
the Charing Cross and Strand Electric Lighting Company, on 
whose behalf Mr. Wilmot Seale, secretary of the company, 
gave evidence. The company, he said, feared the powers 
which the clause would confer on the Corporation, because it 
would enable the officers of the Corporation to dictate and 
control the system of supply and the working of the under- 
taking, the powers being such, in fact, as no public authority 
hitherto had been allowed to exercise in connection with 
electric lighting. 

eo 


SIEMENS ENGINEERING SOCIETY. 


The annual conversazione of the engineering society connected 
with Messrs. Siemens Bros. and Co. was held in the Charlton 
Assembly Rooms on Wednesday last, and was well attended. 
The usual programme of music and recitations was varied by 
demonstrations on The Capabilities of the Phonograph ” and 
‘ The Properties of Vortex Rings.” In a side room there 
were also given some interesting experiments on vacuum 
tubes, wireless telegraphy, chloride plates, etc. A great 
deal of attention was att by a Blackburn pendulum 
used to trace out curves in sand on a ince boast: A 
cinematograph display was also given, in spite of the stringent 
rules of the London County Council. These rules were avoided 
by keeping the whole of the apparatus outside the assembly 
room and projecting the pictures through a window. Invita- 
tions were issued by the council of the society to many past 
members who are not now on the staff of the firm ; in this way 
the conversazione afforded a good opportunity for renewing old 
friendships. 
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ELECTRICAL DRIVING OF FACTORIES. 


The paper of Mr. Gibbings on this subject 
contains information, surmises, and suggestions. 
The information is valuable, the surmises debat- 
able, and the suggestions acceptable. Mr. Gibbings 
bas introduced another bone of contention as to our 
backwardness in adopting the apparatus paraded by 
electrical engineers. Our technical instruction” 
is at fault. Continental folk are in a better 
position to learn—they do learn; they apply 
their acquired knowledge, and they go ahead. 
All this forms a very pleasant topic upon 
which to sermonise, but we doubt if it has 
any reality in fact. There are none so blind 
as those who will not see, and ofttimes, in the 
effort to appear occult, the preacher labours in 
any and every direction except the plain, straight 
road before his eyes. There is no necessity to 
deride technical education in this country, or 
the pure cussedness of owners of factories. The 
reason for backwardness is far more simple, and 
wholly natural. Indeed, the wonder would be 
were the condition of things other than they 
are. In the first place, ask the question, During 
what period of years electric transmission has 
been possible has transmission been practical? 
Perhaps possible during a score of years at the 
outside; practical, say, half that time. Imagine a 
factory equipped fifteen years ago—was there a 
single electrical engineer of repute, or any other 
engineer, who would then have advised an electrical 
motor equipment? Emphatically, no. The factory 
would have had steam at the cost of five or ten 
thousand pounds, or any other number of pounds. 
Again, was there any sane engineer who would have 
advised the owner of that factory ten years ago 
to scrap his steam plant and substitute electrical 
motors ? and again the answer must be “ No.” 
Proceed to a time five years since, and the building 
and equipment of a new factory to compete against 
the other one. Now, perhaps, the wise engineer 
would have installed an electrical equipment, and 
justly so. He would have no scrap heap to consider, 
only the latest and best of everything. Think over a 
few simple problems of this kind, and enquire about 
the period since which competition became keener 
and keener. Seek further to know whether on the 
Continent or in America the greatest utilisation of 
electric transmission has not been in new develop- 
ments, new departures, and, to a less extent, in 
substitution. It will be found that electricity has 
not, either on the Continent or in America, in a 
wholesale manner ousted steam where steam was in 
possession ; it has been installed where steam was not. 
No factory can afford to scrap-heap its apparatus 
upon the appearance of every improvement, and 
the people who are so eager to get owners to do 
this are the very people who have not studied the 
economical question. In special cases, in new 
equipments, the best, whatever it is, can be installed. 
Yet the best of to-day ought, according to many 
theorists, to be consigned to the scrap heap 
to-morrow. Even with lighting apparatus, which 
twenty years ago—aye, till ten years ago received 
far more attention than transmission apparatus, 


THE ELECTRICAL ENGINEER, MARCH 80, 1900. 


451 


the ten-year-old central station is not the 


equal of that equipped to-day. We hold, then, 


that it is neither to British conservatism, nor 


to the want of technical instruction, nor to any 
other outside cause, that electric transmission in 
England is in a backward state, but to a very natural 
law which underlies all business progress. Now, let 
us for a moment consider the natural law which 
governs substitution. Assume that the factory has 
a steam or gas plant. This plant in the valuation 
of assets is estimated to be worth a certain sum. If 
it can be sold for that sum, well and good, but if 
everybody goes in for substitution that estimate is 
not realisable. The capital account includes the 
amount of the estimate, and upon that amount of 
capital dividend has to be paid. Hence the con- 
ditions of things is that the apparatus substituted 
must not only earn dividends upon its own capital 
account, but an extra profit to provide dividend 
upon the capital lost by the act of substitution. 
The figures given by Mr. Gibbings in his tabular 
statements show substantial profits, but although 
we imagine the profits to be real, these figures do 
not show it. The abstract is one thing, the concrete 
is vastly different. A little more elaborate argument 
is required to indicate what takes place when the 
substituted apparatus is hired, but we have to come 
to the result that the gross saving has to provide 
something on account of lost capital. The net 
saving will be the gross saving less the cost of hire 


and the amount required by dividend on lost capital. 


The conditions surrounding many smaller power 
plants are altogether favourable for substitution, 
especially where the hire rather than the purchase 
system obtains. 


POWER BILLS. 


The Hybrid Committee appointed by the House of 
Commons to consider the Distribution of Power Bills will 
hold its first meeting on May 3. The members of the 
committee are: Sir J. Kitson (Colne Valley) chairman, Sir 
A. R. Scoble (Hackney), Mr. G. C. T. Bartley (Islington), 
Mr. T. G. Ashton (Bedfordshire), Mr. J. Howard (Middle- 
sex), Mr. A. Billson (Halifax), and Colonel C. Long 
(Worcestershire). The five Bills which are to be eonsider 
by the committee are the Durham Electric Power Bill, the 
Tyneside Electric Power Bill, the Lancashire Electric Power 
Bill, the South Wales Electric Power Bill, and the Shannon 
Water and Electric Power Company's Bill. It will be seen 
that the members of the committee do not represent areas 
directly interested. | 


THE RATES OF CHARGES OF THE CITY OF LONDON 
ELECTRIC LIGHTING COMPANY. 


Just as we go to press we see from an advertisement that 
the City of London Electric Lighting Company has again 
decided to revise its rates of N This revision was 
hinted at at the annual meeting of the com 
we understand, definitely decided on at a Board meeting 
held this week. If the company in question continues 
to alter its rate of charges as frequently as it has done 
ia the past, it can only expect great dissatisfaction 
amongst its customers. Thus, at the beginning of 
last year, the charge per unit for energy used for 
electric lighting was practically 7d. per unit, as six 
units had to be consumed in any quarter per 8-c.p. lamp 


ny, and was, 


| their long-hour lamps. | 


fixed before any reduction was made in the price per unit. 
In view of the fact that the majority of the consumers only 
use their lights five days per week, this was equivalent to 
an average consumption of more than three hours per day 
of their total number of lamps fixed. In consequence of 
the threatened competition of the Charing Cross and Strand 
Eleetricity Supply Corporation a revised scale was intro- 
duced in July last, and made applicable to all electricity con- 
sumed from after the June quarter. Under the rates then 
fixed the consumers had the 1 of taking the supply for 
light by one of two methods. In the first the charge was 5d. 
per unit for any amount up to a number of units equal to 
the number obtained by dividing the number of watts in 
the maximum power demanded by 10, and 4d. per unit for 
all units above this amount. In the second scale an 


all-round price of 44d. per Board of Trade unit was 
allowed. In consequence of the great reductions given by 
these rates the number of consumers connected to the 


mains has increased very largely. These consumers 
will naturally consider that the company has taken 
an unfair advantage of them when they see the new 
scale of charges, which are to be enforced after 
the expiration ‘of the present quarter. The following is 
the company’s statement of these new rates: Every 
customer will be charged for the current which he may 
consume up to 12 units per annum per 8-c.p. lamp fixed 
(or ite equivalent) at the rate of 8d. per Board of Trade 
unit. All current consumed in excess of the above- 
mentioned 12 units per 8-c.p. lamp will be charged at the 
very low rate of 2d. per Board of Trade unit. The com- 
pany adds that the effect of this system of charge will be 
tbat those consumers who use their lamps for long hours 
will greatly benefit, according to the periods for which they 
employ their lamps, whereas those customers who use their 
lamps very occasionally, and then only for short periods, 
will have to pay a more equitable proportion of the cost of 
supplying them. Twelve units per annum are approximately 
equal to one hour's average daily use of an 8. c. p. lamp. 

They also state that in cases of mixed installations of 
many long-hour and few short-hour lamps suitable arrange- 
ments will be made upon application, so that such con- 
sumers may derive the full benefit of the scale in respect of 


TasLE I.—Comparative Cost per Unit ‘to a Consumer using all 
his lights seven days per week for the average time per day 


mentioned in the first column. 

Average lighting, — Price per unit.. 
hours per day. Old rate. New rate. 
PC J ˙ Ä—Ä—Ä—ͤ . 8d. 
I1I1ö; „„ EE 6˙4d. 
S onde „ ll. 5 26d. 
S T 437d. 4'2d. 
A E E AGS: ai rasei 3 65d. 
S b Ida criias 3 06d. 


Taste II. Comparative Cost per Unit to a Consumer using all 
bis lights five 1 7 0 week for the average time per day 


mentioned in t t column, 
Average lighting, Coat per unit. — 
hours per day. Old rate. w rate, 

Dl Lsesebosaevausweesaesens „„ „ 8d. 
1113 J sisacteteseenstecvass 8d. 
EE E E 11 6 68d. 
„„ 4544. 506d. 
E 4 8d. . eee 4d. 
J 35 200 ——[U„Fœ PL . . 2 ove 362d. 


In arder to see how these new rates will compare with 
those which have been in foree during the last nine 
months, we have prepared two tables, which we give 
herewith. The first point which strikes one in perusing 
the new scale is that the reduction from 8d. to 2d. per 
unit is only made when the total consumption for the 
year exceeds 12 unite. Under the old rates a sliding 
scale was applied to each quarter’s bill, independent 
of the consumption for the quarter previous. In this way, 
while in the winter the light was obtained at a considerable 
reduction, in consequence of the large amount of electricity 
consumed, in the summer quarter the consumption might 
not be sufficient to give any electricity at all at the low 
rate. Under the new scale this is not so, and while 
most consumers will have to pay 8d. per unit for 
the energy consumed in the summer months, they 
wil] alyo have to make up their total consumption to 
12 units per 8c.p. lamp fixed per annum before any 


r” 


opened the proceedings and explained the position. 
“atated. that the London County Council refused to sanc- 
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reduction is given in the winter. In making the 
comparisons between the cost of supply under the old 
rate and the new rate, we have not allowed for 
the above consideration, as it is exceedingly difficult to 
‘ascertain a fair average case of the relative consumption in 
summer and winter. In this way our calculations as to 
the cost per unit at the old rate will be, as a rule, slightly 
higher than would obtain in practice. The first table gives 
a comparison of the cost per unit on the assumption that 
the consumer uses his light every day in the year. It will 
be seen from tbis that such a consumer has to burn the 
whole of his lamps for.an average of three hours per day 
throughout the year before he obtains his electricity as 
cheaply on the new system as on the old, and it must also 
be remembered that the flat rate of 44d. per unit applies to 
all consumers, so that in may cases the electric lighting bills 
will jump up 78 percent. The second table is calculated on 
the basis of the lights being used only five days per week, as 
is the case in a very large proportion of the consumers on 
the City of London Electric Lighting Company’s mains. 
Thus all such places as offices are closed on Saturday 
evenings and also on Sundays. It will be seen from this 
that at least 34 hours’ consumption of light by the whole 
number of lamps installed is required in order that the 
new rates may not entail a heavier bill per annum than 
formerly. The new scale can be criticised from two points 
of view—the electrical engineering and the commercial. 
From the first we agree that the directors may fancy they 
have adopted a scientific basis for their charges, inasmuch 
as the consumer has to pay at a high rate until a 
fixed sum of 83. per lamp has been earned. The fault, 
however, is in the basis of reduction, which should be the 
maximum supply demanded rather than the equivaleut 
8-c.p. lamps fixed. The present basis discourages the 
extension of lighting, and opens a wide door for corrupt 
practices. The man who uses 32-c.p. lamps instead of 
16-c.p., and keeps his application form unaltered, will 
defraud the company; and, again, anyone who tries to 
economise by replacing 16-c.p. lamps by 8c.p. will 
defraud himself. In either case disputes will arise 
which could and should be avoided. From the com- 
mercial point of view, the directors of the company 
are to be strongly condemned. They appear to have 
no definite opinion to guide them in their business, and to 
make changes when they do more harm than good. A 
prompt reduction might have averted the threatened com- 
petition last year, but it was only given after the competing 
order was practically granted. The present step will give 
every assistance to the Charing Cross and Strand Company 
in financing their City undertaking, and will further increase 
the bad feeling which exists between the City of London 
Electric Lighting Company and their consumers. 


ISLINGTON VESTRY’S ELECTRIC LIGHTING LOANS. 


At the Islington Vestry Hall last week a conference, con- 
vened by the Islington Vestry, of vestries and district boards of 
the Metropolis who have electric lighting undertakings was held 
for the purpose of considering matters connected with the 
delays in getting electric lighting loans sanctioned by the 
London County Council. | 

Out of nine or ten vestries eligible there were represented 
eight—namely, Islington, Fulham, Hammersmith, Hampstead, 
Newington, St. Pancras, Shoreditch, and Whitechapel. 

Mr. G. S. Erorr, L. C. C., who was voted to the ear 

@ 


tiom the loan because Islington had not supplied the details 
‘asked for. He agreed that if that was so the County Council 
was in the right, but on investigating the matter he found that 
the Vestry had done all that they could to satisfy the officials of 


the superior authority. Many plans and documents, as well as 


17 es of closely printed specifications, had been sent, and 
still the County Council was not satisfied, notwithstanding that 
in the case of West Ham they sanctioned a loan of £50,000 
with very little explanatory matter. The officers of the Council 
appear to have criticised the details, and ultimately agreed to 
sanction loans for £10,000 and £38,000 in the place of loans 
of £13,200 and £56,261 which the Vestry asked for. The 
Vestry therefore declined these loans, and called a conference 
af local authorities placed similarly to the Islington Vestry to 
discuss the position. 


Mr. W. F. Dewny, vestry clerk of Islington, read a letter 
from the London County Couneil intimating that it would not 
be doing its duty if it sanctioned borrowing by local authorities 
on estimates furnished by such authorities without being satis- 
fied from the reports of its own officers that the amounts 
proposed to be borrowed were reasonable. 

Mr. DRYDEN, chairman of the Finance Committee of the 
Islington Vestry, moved a resolution to the effect : ‘‘ That this 
conference of representatives of local authorities in the Metro- 
polis, who are alos electric lighting undertakers, is of opinion 
that the procedure of the London County Council in connection 
with sanctions to loans for electric lighting purposes is not 
warranted by statute or by the practice of other sanctioning 
authorities, and that such procedure tends to undue delay in 
the carrying out of important works as well as to unnecessary 
expense and waste of official time on the part of the local 
authorities engaged in such works.” He said that the Local 
Government Board had recently sanctioned very large loans for 
public baths in Islington, and yet had not demanded minute 
details of the work to be doue. 

Mr. Green, of Fulham, seconded. 

Delegates from Shoreditch and Newington objected to the 
words by statute or” in the resolution, as suggesting that the 
London County Oouncil were accused of acting illegally. 

Other delegates supported the resolution, which was ultimately 
carried by 21 votes to 1. : : 

Mr. R. Gorpon then moved: That, in the opinion of this 
conference, the practice of che Local Government Board of 
holding a public enquiry in the locality by a competent 
inspector, at which opportunity is afforded to ratepayers who 
may object to attend and state their objections, and where, in 
the absence of such objections or other special circumstances, 
the ex parte evidence of the officials and experts of the 
authority applying for the loan is accepted as sufficient to 
justify the application, should be followed by the London 
County Council.“ 

There was considerable opposition to this motion, it 5 
thought by some of the delegates that the vestries woul 
be surrendering some of their powers if the resolution were 
passed, and that the Local Government Board procedure was 
much preferable to that of the London County Council. 

On a show of hands the voting was equal, and the motion 
dropped, the chairman declining to give the casting vote. 

On the motion of Dr. Rosrnson, of Shoreditch, the following 
additional resolution was agreed to: That the London County 
Council be requested, in their forms for detailed particulars, to 
follow the Board of Trade forms, so as to harmonise with the 
iy eri a system in which electricity accounts are bound to 

ept.” 

This was agreed to unanimously, and it was further decided 
to send copies of the two resolutions passed to the County 
Council. 

A vote of thanks to the chairman closed the proceedings. 


DUBLIN ELECTRIC LIGHTING. 


On Friday last Mr. P. C. Cowan, chief engineering inspector 
of the Local Government Board, opened an enquiry in Dublin 
in connection with applications for various loans proposed to be 
raised by the Corporation. The principal loan proposed was 
for £254,000 for electric lighting. A number of expert witnesses 
are to be called in connection with this application, and counsel 
have been briefed on both sides. Thus Messrs. S. Bushe, 
Q.C., M. C. Macinerney, Q.C., and P. O’C. White appeared 
for the Corporation ; Messrs. T, M. Healy, Q.C., M.P., and 


J. M. Day appeared for the ratepayers opposing the application ; 
and Mr. D. O’C. Miley appeared for the Dublin Elestric Light 
Syndicate. 


Immediately the enquiry was opened applications were made 
both on behalf of the ratepayers and on behalf of the electric 
light syndicate. The ground for the first application was that 
sufficient time had not been given in the notice to enable the 
expert witnesses who were to be present to arrive. The 
Solicitor of the Dublin Electric Light Syndicate explained 
that they had a Bill now before Parliament for the lighting of 
Dablin, which had not yet passed the second reading. It was 
ultimately decided to take the other matters first, and leave the 
loan for electric lighting till the end of the day. When these 
other matters had been discussed, Mr. K ainiaan, city 
accountant, stated that the total expenditure by the Corpora- 
tion up to Dec. 31, 1899, on electrical works was £84,171. 
lis. 9d. The best revenue they had in any year was £5,052. 
The last two years were especially bad ones, due to causes which 
could be explained by the engineer. 

Alderman Meapg, chairman of the Electric Lighting Com- 
mittee, stated that the idea was to have the best possible 
system of electric lighting in the most economical way. Until 
last session the Corporation had not power to borrow money 
in order to comply with their provisional order and supply the 
citizens with electric light. As soon as they got power they 
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set about the work and got the best scheme they possibly 
could. Referring to the Pigeon House as a generating station, 
it was, he thought, most suitable for the purpose. The Cor- 
poration would be able to generate and supply electric light 
cheaper than anyone else could do it. 

The enquiry was then adjourned to Tuesday. 

The first witness called on Tuesday was Mr. ROBERT 
Humor, who is now advising the Dublin Corporation on 
electrical matters. He explained that in the early days 
of electric lighting the Fleet-street site would be con- 
sidered a good one, but with the great increase in the 
demand for light an alternative site became necessary. He 
considered that the difficulty of the distance between the 
centre of supply and the generating station was entirely got 
over by means of the system he proposed. In fact, economical 
generation was the most important consideration in the selec- 
tion of the Pigeon House site. This site was about three miles 
from Fleet-street, where, as in the case of the London Electric 
Supply Corporation, the generating station was five miles from 
the area of distribution. He explained how convenient 
the Pigeon House site was in providing facilities in obtain- 
ing seaborne coal, and also ample water for condensing 
purposes. Of course, the sea-water would not be used in the 

rs. There was also ample room at the site for extensions, 
and the works would not cause annoyance to anyone by smoke 
or vibration. He proceeded to give details of his scheme. The 
enerating works are to be designed for the supply of 100,000 
of 8 c.p. The transmission to Fleet-street will be at 
5,000 volts on the three-phase system, and some 19 sub-stations 
are proposed, which will receive their supply from Fleet- 
atreet at the same pressure. Mr. Hammond proceeded 
to read some statements from a circular by Mr. A. 
Wright, of Brighton, 
of a somewhat similar scheme for that town. It was 
explained that Mr. Wright was present, and that he was 
ed on behalf of the ratepayers. Mr. Hammond said that 
Mr. Wright estimated the cost per unit delivered in Brighton 
at 1°68d., but he hoped in Dublin to deliver electricity into 
the city at 7d. per unit. He estimated the total samninga 
under his scheme at £38,500, and reckoned on a gross profit 
of about £22,000. He also explained that he proposed to 
utilise the old system of feeders and distributing mains round 
the Fleet-street station and that there would be no difficulty 
in joining up between the new system and the old. 
ross-examined by Mr. Healy, Mr. Hammond said that he 
was aware that the Pigeon House site was outside the jarisdic- 
tion of the Corporation, but he knew it was in the county of 
Dublin, and that the Bill for extending the area of the city 
would bring it within the city boundaries. With reference to 
Prof. Kennedy’s remarks on the Pigeon House site, Mr. 
Hammond contended that the difference of opinion was only 
based on the idea that a more convenient site might have 
been obtained elsewhere. In Rathmines and Pembroke he 
had used the continuous-current system because he considered 
them best for the areas in question. If the Boundaries Bill 
was not they could get the right from the authorities 
interested. Of the three mains which he would provide from 
Pigeon House station to Fleet-street, one would be a stand-by, 
and the other two would be able to deliver 2,600 kw. between 
them. The loss in the mains might be about 10 per cent. He 
had added the money already spent in Fleet-street station— 
i.e., £18,000—and that already borrowed, and had found that 
there would be a profit on the whole amount. He had included 
the question of the foundations on the site, and had inciuded 
all necessary worke in his estimates. 

Re-examined by Mr. S. H. Bushe, Mr. Hammond suid 
that, owing to Prof. Kennedy having to go to the States on 
professional work, he had been appointed in Dublin on Prof. 
Kennedy’s recommendation. The whole controversy between 
low-tension continuous and high-tension alternating currents 
was closely connected with the size of the area to be supplied. 
In small towns be advocated the low-pressure system. With 
respect to the controversy as to whether continuous-current or 
alternating-current arc lamps were better, he had provided a 
sufficient amount to use either in Dublin. On this question of 
aro lighting Mr. Hammond remarked that the result of electri- 
cally lighting the city at night was to put down crime and 
reduce the number of police. An arc lamp was equal to one 
policeman. 

Mr. HEALx here interposed with the statement that, whatever 
happened, they might take it for certain that the number of 
police in Ireland would not be reduced. 

In answer toa question from the inspector, Mr. HAMMOND 
spoke as to the advantage of beiug able to make extensions 
when needed. 

Ou the enquiry being resumed on Wednesday, Mr. R. 
-` Hammon called attention to other places abroad in which the 
system proposed by him for Dublin was in use. He particu- 
larly referred to the case of Montreal, and to the transmission 
from the La Chine Rapids on the St. Lawrence to that town. 
In this case four 1,200-h.p. 5,500-volt generators were used with 
a frequency of 60 complete periods per second. The system 


He agreed with Mr. Hammon 


with respect to the advantages. 


458 


was a three-phase one. At the present time about 1,500 motors 
were supplied from the lighting circuits in Montreal at low 
pressure. He also referred to the report made with respect to 


the sucoess of a similar system in New York. ; 


Mr. S. Z. pz Ferranti said he had carefully considered Mr. 
Hammond’s scheme, and believed it was quite capable of giving 
light to the city on a commercial basis. the reasons for having 
the generating works outside all large centres of population 
were sound, and the practice was followed all over the world. 
He agreed with Mr. Hammond’s statements as to the advan- 
tages of the Pigeon House site. He then went into the m 
in detail, explaining that it was a most economical way of sup- 
plying Dublin with light and power.. Dealing with the question 
of the conversion from the three-phase system to the single- 
Si for the old district, Mr. Ferranti stated that the chief 

ifference in the change over would be in the frequency. He 
considered that the consumers would derive considerable benefit 
from the reduction of the frequency from 83 periods, as at present, 
to 60. The lower frequency would allow single-phase motors to be 
employed, as was the case in Frankfort, where close on 2,000 h.p. 
for single-phase motors was supplied from the lighting circuit. 
2 comparisons as to the cost 
of gas and electricity—i.e., that electricity at 6d. per unit 
would be equal to gas at 3s. per 1,000ft. ® pro- 
posed price of 44d. would thus a great inducement 
to consumers to come on to the electric system. In cross- 
examination, Mr. Ferranti pointed out that while the loss in 
the trunk mains at full load would be 44 per cent. with two 
mains, it would be reduced to 3 per cent. by saying the three 
mains on. The mean loss throughout the day would probably 
be only 1 per cent of the whole energy supplied. He estimated 
that the net loss of the year between the generating station and 
the consumer would be about 12 per cent., but this would. not 
affect the regulation of the system. The maximum loss at full 
load would be 124 per cent. of the maximum power supplied, 
whereas in the other systems proposed it would be higher. 

We are indebted to the Dublin Evening Mail for the report 

of the enquiry from which the above abstract was taken. 


ELECTRICAL DRIVING OF FACTORIES FROM THE 
PUBLIC POINT OF VIEW.* 


BY A. H. GIBBINGS, M I. k. k. 


It may be stated without fear of contradiction that 
almost every manufacturer or user of machinery in this 
last year of the nineteenth century, is more or less 
acquainted with the fact that electricity can be employed 
for the transmission of power. But beyond this general 
statement it is unsafe to venture an opinion as to the 
extent to which the uses or the possibilities of electric 
motive power are understood, even in a vague and indefinite 
manner. We may even go still further, and state that the 
percentage of machinery users who have used or who are 
using electric motors is very small indeed. This number is, 
however, increasing rapidly day by day, owing to the great 
extensions of electricity supply cables in the various towns, 
and the inducements in the force of cheap rates of supply 
and the renting out of motors which are offered by the 
owners of some supply undertakings. - By the kindly . 
response of central-station engineers, municipal and other- 
wise, I have been able to prepare the inserted list (Table I.), 
which shows the extent to which the electric motor has 
already been adopted in various places. Notwithstanding 
the progress which is indicated in this list, it is apparent 
that much better results should have been obtained, con- 
sidering the number of years during which many of these 
central stations have been in operation. There can be no 
question that in America and on the Continent, wherever 
the same advantages are in existence, the electric motor has 
been very much more freely utilised. 

It is impossible to come face to face with such a significant 
state of affairs without asking one’s self the pertinent 
question, Why is it? Much undoubtedly. may be ascribed 
to our nat conservatism and our unique position in the 
world of commerce, and something also to legislative and 
insurance restrictions. Further, a great deal of our slow- 
ness in adopting this modern method of driving machinery 
is undoubtedly due to the considerable capital outlay 
required in making any change of a complete and radical 
nature; and, in fairness to ourselves, it must be borne in 
mind that against this common factor of capital cost must 


* Pa 


per read before the Northern Society of Electrical Engineers, 
March 13, 1900, 
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‘TABLE No. 1.—TABLE SHOWING THE EXTENT TO WHICH THE ELECTRIC MOTOR HAS BEEN ADOPTED 
VARIOUS PLACES. 


—— — 
— 


l j Number of Motors on Mains | 
Number of Units : 
Name „ i 7 H e, Said e agg] r Unit Charged Remarks 
On hire | Not on hire | Total ve Power la v7 
Aberdeen 7 — — 156} — Sd. lst hr., Lil. after Aceurdding to the Brighton Relate system of 
charging 
Ayt Go bes — 2 2 12 — Gl. Only connected recently 
Barking Town (Essex) . a 2 17 zS Not yet settled He connected in a few days 
Barnsley ... ‘ee dis — 10 — 50 b. h. j. — Td. first hour max. | There is a prulability of large demand in the 
i probable demand demand, Id. after. nent future 
Comumera of 10.110 
* aoe u ue 7 uri 
Barrow-in- Furness — 10 10 46 3, Gil. te i 110. after | Nine months--March ta December. Wright's 
system of charging. Several of the motors were not 
eee until ae cud of year, hence mall 
Rumler of uuits 
Bath ee eee 0 — § 5 1,303 ll. 
Bedford a ae = 10 10 95,000 Au. 
Belfast... ae 14 41 55 268 74,000 Ad. Ist hr., Lad. after | Other 88 h.p. applied fur 
Birkenhead ee — 5 5 10 b. h. p. 4,489 3d. and 6d., 4d. per 
H. O. T. unit, with re- 
duction to Sd. after 
H. 2 e on 
: . ighton system , : 
Black pool. 8 ae — 7 7 14 1,100 Moturs are supplied with current from the 
Tramway'’s mains at GUO volts 
Blackburn... a es 4Q 12 82 145 39,209 24d. 5 Lid. All the motors have not been running a com- 
; l : picte year; in fact sume have ouly been used since 
é tuber and November 
Brighouse ... see = 6 6 15 ~ bl. Motors 115 been connected during the whole 
~ 13 months 
Brighion w e — 150 — = — — Curent not separately registered 
Bristol 78 aes 6 26 32 100 58,906 Agel. discount up to | A supply of continuous current 250 or 500 volts, 
20 per cent. minimum, has just n commented, M of the 32 motors are 
charge 24s. per kilu- joined tu alternating mains. Largest motor 3U b. h. p. 
watt per quarter 
Burn. me 12- 12 33 6,510 Jan, to June, 1899, 
! 1. » then altered to 
> hour, and ld. 
Canterbury tee — 4 4 31 — Sd per B.T.U., with Only inning nine months, Duss t expect mich 
: E discount i of a motor luad here 
Cardiff ... ve ei ~ 11 11 127 4.550 254. and 2d. a3 h. p. fixed Dec. Inst. 4 h. p. ‘ie fans which 
: have not been in use much. Could have more if let 
, out un hire 
Carlisle „„ gee — 46 4 1501 374 ad. Three consumers only 
Cheltenham ira 4 a 3 3 4) 1,836 Sil. There are also 3 or 4 motor-fans, 3 bein of 18 in. 
; fans; the units for these are not included, as the 
r Customers have not separate circuits for them 
Chester . — 38 38 94 15,666 24d. to 11d. On sliding scale accmiding to quantity 
Coventry eos “eee ose = 6 6 12 1,869 Units used per quar: 
ter for each kilowatt 
Gemaniled up-to 20), 
z Ad.; nbove 200 and 
u k . 3de T above 
Croydon. — 7 85 — “td. and 2d. Demand Indicator system 
Darwen... Ss — 9 9 8 = 3d. Hardly working last year 
Derby j — 31 31 146 39,929 3d. and 1d. 
i 
Dewsbury ... we — 9 9 | 25 2,437 3d. ; åd. charged Í 
l | after first 3 hours 

Dublin — 3 3 — i Practically no mator work is done. The motors 
used are only for ventilating, and not eseparatiy 
meter 

Eastbourne sae — 12 12 — ad. 550 units soll at 4d. un separate meters, all 

a : other small motors are on same meters as the lights, 
i and are charged) at same rate, viz, 75d. per unit 

Ealing — f & 4 3.000 3d. 

Edinburgh a- a = 385 413,920 1d. we eh’ xg 

Exeter = 3 3 4 371 3d. Special rate for motors only just put in force 

Glasgow... 980 — 70 76 282 81,924 od. to 1d. Results at 31st May, 1899, end of financial year. 
Charges are according to voltage :— 100 v., Od. and 
210, An) „, ( end 2d. : 2. »., (l. ‘and td. 
Consumers averaging 4 hours per d. ay at full load re 
charged 21d., 24., and 11d for all units 

Halifax 3 9 12 68 9,450 24d., less 15 per cent. | Nearly the whole of these motors are on a 
special direct current power main laid last August 
Alternating current moturs have been discard 
Large number of motors waiting to be joined up 

when system is changed to direct current 

Hanley 2 9 11 25 2,518 24d. and Id. First 4 hows per day are charged at 24d., all 
after that at ld. per unit 

Hampstead (Vestry) — 5 5 11 an 6d. and 24d. Gl. first hour . 

Harrogate... — 2 large Mo- 14 60,355 3d. and 24d. E 3 ae 

tors & about] (about) (approximate) Tou 

12 small Fan : 

Motors 
Hastings — 3 13 About 500 6d. for Ist two hours | No demand for motors except for lifts 

. and IId. beyond 
Muddersfeld 14 25 39 88 48,935 24d. Ist two hours, | Showroom opened in 1894 for purpose of 
‘ Id. afterwards exhibiting heating, cooking, and motive-power appli- 

te ances, which have been since that date let out on hire 

Islington ase f — 33 — — About 1, 000 34d. Same alter dark as for day supply. District 

3 N not a manufacturing one 
Kinzston-upon- Thames — 3 6 — Su. Have only been instilled a few weeks 
King's Lynn ce = 2 2 1) 19 3d. Motor only just connected. Station has only 
l been running four months 
Lancaster ... 38 — — 150 27,562 Sd, 
(about) 

Leeds aes 30 = 86 19,465 2d., less 5 per cent. 5 * 

Leith (Scotland) ... — 15 151 42,936 lad. This i< quly the first year of supply. We started 
on lth February, 109. Most of the power is taken 
by a um of motor makers, who use it for testing ptr- 

l s poses as well as driving theirm, ichinery 
Lincoln — 3 3 7 4,744 6d. first hour, 230d. The motors are wed tor driving the blowing 
í ` afterwards Apparatus at the Cathedral 
Liverpool»... = 237 237 710 226,880 2d. for first 3,000 
and ld. in excess of 
3,000 per quarter 

Manchester — 464 464 1,691 = 23d. und 1jd. Cannot state number of units sold, as a portion 

of energy for motive power is sold through lighting 
. meters 

Morley — 5 22 816 3d. per B.T. y. 

Newington he 8 8 18 1.975 24d. Number of units sold in less than half-year 

Newport (Mor)... = 5 5 93 630 al, upiti „ Single-phase 3 moto rs. Continuous 
not vet coaneci ed ee 

_ 
fa. $ 


TABLE No. 1 (continued).—TABLE SHOWING 


ADOPTED IN VARIO 


— — 
Number of Motors on Mains 


N f 
ame of 2 . 
On hire | Not on hire Tota! 
Nottingham 5 — 125 
Paisley oT 1 i 
Portsmouth 55 4 39 14 63 
Plymouth aes een eee ome 2. 2 
Salford 228 Seats 30 30 
Sheffield ... 3 = 23 23 
Shrewsbury ic: 819 8 9 
Southport ,.. i 3 7 7 
South Shields eos too — 1 1 
St. Helens m ji 6 2 8 
Sunderland ong — 30 39 
Taunton E — 12 12 
Tunbridge Wells... 4 1 1 
Wallasey .... a J 4 1 
0. sue j 
ystem ; 
Walsall, i — 19 19 
Watford... nie X — 1 1 
Whitehaven ii — 4 4 
Wolverhampton ., 1 — 16 16 
Worcester as 5 5 10 
Great Yarmouth :.. — 7 7 
Allerton, Woolerton and — 1 1 
Childwall 
aie Crosby and Water: — 1 1 
00 
Birmingham 55 = 186 186 
Bournemouth — 7 7 
Burton-upon-Trent of — 1 1 
Cambridge —. 4 4 
Chelsea eee = 25 25 
Crystal Palace District ... — 3 
Folkestone 3 3 6 
Galway — 4 4 
Guildford ... — 2 2 
Iove — 23 23 
Kensington and Knights- — 20 20 
bridge, London, W. 
Lambeth .. 8 ea — 13 13 
Mardy — 2 2 
Newcastle · on · Tyne — 11 11 
e and 18 : 
“lectrice Li n . 
Northampton 1 13 14 
Norwich . 13 84 97 
Notting Iin — 7 7 
Oswestry ... — 1 1 
Pontypool = 2 2 
Reading & 17 17 
Richmond (Surrey) — 2 2 
Salisbury 5 
Scarborough — 4 4 
Windsor 9 — 9 
Woolwich ... — 4 | 4 
34 


. Wycombe ... 


— 


THE ELECTRICAL ENGINEER, MARCH 30, 1900 


THE EXTENT TO WHICH TH 
US PLACES. | 


Horse Power Motive Ponin Price per Unit Charged . Remarks 
7 
480 113,000 Price from Jan. to 
March 3d. is ld., 
Wright's system. . ‘ 
Since Mar. 1999, 1d. 

6 = Td. gud 3d, 7d. applies 10 1 hour dai 

73 19,309 27d. 

. 2 large consumers at 24. i ? ! 

3 — 44d. Cannot distinguish from li siting aſes. Suppl 

2 j rie anal i Sepe. Lup. Bigaa do not kad 
— 4 i ; 

200 29,000 Sid. first | hour, ld. About 1.000 hp. has bedn applied for, but 

e Nas he connected seniil sur pew station is read 

30 8,862 2d. and 1d. 25 per cent. of these motorg have been on cir- 

- , cuit only a few months . ’ 

29 ia ad. Over 600 units | Practical y NO mutors were xed here 9 months 
Per quarter 3U. -ago when I onmo to Shrownbury, T think we will get 

9 Abont 200 Gl. and Zi. scveral more. Largest sige fixed 12 d. db. p. 

2 — Qu. Just started 

2 8,080 2d. Supplylngieurrent since Jane last i 

366 104,190 id. Tue figures 8 the number of motors 
connected up to Jan. 80th, 1900, 

34 About 850 au. Changed the periodicity of station from 125. : 
cycles to 60 cycles per second lane une: consequently 
had no motors before change of 5 @ are now 
pushing ihe use of motora, Corporation do wot let 

3 — 3d. Alternating current 

10 1,246 34d. Every consumer well satisfied 

8 12,921 Bid., with 10 per 

cent. discount, for 
10,000, and 124 per 
cent. for 16 
per ceat ca 
- Within a month ' 
1 = Bd, first hour, Id. Wright's max. D.I, system. Had not com- 
l afterwards . menced cogtinuous, running in 1890 N 
17 1.610 3d. ne melon only connected during 1899, Re. 
. uction o price pro e * 
20 5,504 lid. Out a! the total of 26 h.p. some 15-h.p. was 
connected in the last ter of 1800 * 
66 118,627 13d. to the Water. Sa ji 
works; $d. and 11d. ea 
on Brighton system 
il. in excess of 1 hour's 
use of mat. demand: 
Od. if total units leas 
than l ai use pf 
max. deman 
21 1,312 d. 
(to Mar, 31st, 1999) 

1} Not recorded ad. Residential neighbourliood 

1 Not recorded - 3d. Residential neighbourhood 

475 = &d. for first 100 units 
consumed per month, 
Sd. for subsequent 
quantity l „ l 

8 = We za: Not an industtial cèntre 

1 — 24d. 

7% — — There: are 3 small motors of 3 h. p. each which 
receive current through the ting meter, and so 
their total is included with the lamps and charged 7d. 
firat two hours and 3jd. after on e max. demand 
pam, eeta 1 one 6 h. p. motor which is charged 

at Sd. per u 
102 10,318 3d. N 
100 404 bd. Two of these motors are for pumping pur- 
. poses practically only dus ing the summer months, 
and the other is for working a dinner lift 
18 — 7d. and 1d. Wright's ; 
for the J b. p., bd. 
for the lifts : 
2,617 d. per hour Others supplied by contract 
69 3d. Only one motor actually in use last year, 1899 Š 
49 19,403 3d, The town is entirely residential, therefore there 
is little use for motors ; 
75 — 4d. Residential and not a manufacturing district. 
Electric lift motors ° 
30} 1,415 4d. less rebates, The motor demand is rapidly increasing since 
according to consumption station was opened in September, 1890 
= =< Fixed price per quarter 
85 — Zid. to 13d. Cannot separate the units sold for power, as in 
certain cases contracts exist for a term of years, and 
the price is for all purposes , 
50:5 5,765 3d. for first 3 hours, 
11d. after. 
358 :240,138 Sd. for first 500 used | Revenue for 1899, £2,044. These motors give |: 
, in a qnarter, 2d. for a load at Central Station of about 70 kilowatts as 
the 2nd 500, and Ind. near as can be estimated 
for anything over 1000 i 
21 3,091 > 

8 — — A considerable length of main had to be laid 

; ; for this motor only. The motor drives a pump which 
hfis sewage from a low-lying level, and the orpora · 
tion pay a year for current · 

3 — ôd. These motors are run through the lighiing meter, 
as cost of extra meter would be more than saving 
in cost of electricity at lower price—$d. per unit ` 

88 9,074 Sd. to 2l. for motors | Three months trial here only. Nominal rental 
under 4 b. h. p., Ijd. With optional purchase at end of time. Continuous 
for 4 b. h. p. and up- current system only started in 1899; no motors con- 
wards nected before. A large increase in prospect.: : 

1 180 . No . of any soit; town purely 
residential. We have, however, a considerable sale 

of current for launch and motorcar recharging of 
batteries 

52 415 3s. Od. 4d. first hour, Idd. . | Motor load is very small at present, but hope 

(revenue) after that it will increase 

9 24d. We have only started a special rate for motors 

this lase summer ; the first motor was started July 
* th and the second in November, which accounts‘ 
for the small number of units sold i ; 

31:6 9,124 4d. 10 h.p. of the amount put down here was not 
in use until October, 1599 i 

7 — 3d. These motors have heen on for a month or two 
only, and ine units sold last year were very few for 
Motor wor 

66} 8,917 ad. and 13d. We have on order about 50 h.p. of motors 
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E ELECTRIC MOTOR HAS BEEN 
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bé set the cheaper and different conditions of labour on the 
Continent and in America. | 

I am not at all satisfied, however, in my own mind that 
the reasons just enumerated are in themselves entirely 
sufficient to account for our sluggishness in the matter 
under consideration. Manufacturers generally have ready 
resources of capital when the outlay can be proved to be 
in the interests of economy, and electrical engineérs have 
made praiseworthy efforts to popularise these machines, 
which, a3 they well know, provide their stations with a day 
load. Iam inclined to think that the principal reason of 
our backwardness is the better system of technical education 
which exists in other countries. The effect of a compre- 
hensive system of technical instruction, which is within the 
reach of every artisan, no matter what may, be his trade, 
is such that the cost of production and factory equipment 
has been studied more scientifically on the Continent than 
in this country. The result is that manufacturers have 
been keenly alive to the merits and demerits of the various 
methods of power transmission, and they are able to fully 
appreciate the many details which enter into these prublems. 
I do not propose in this paper to deal with the many advan- 
tages which electric transmission of power possesses in com- 
parison with mechanical transmission. They are more or 
less well known and appreciated. Neither shall I attempt 
to enlarge upon or discuss the question of the comparative 
economy of the two systems, in which so many considerations 
and side issues are involved. This aspect has been treated 
in a most clear, comprebensive, and characteristic manner by 
Mr. Raworth, in his recent paper read before the Man- 
cheater Society of Engineers, and the full text of which 
has already appeared in the technical journals. The object 
of this paper is to present to you a few facts which have 
heon bronght to light in connection with the supply of 
electricity for motive-power purposes during a period of four 
years from the mains of the Bradford Corporation, in con- 
néction with which an endeavour has been made by means 
of a hiring-out system and advice gratis to popularise and 
extend the use of electrical driving. I have tabulated the 
result of that inauguration in Table IT. l 


TABL No. II.—Namber of Moon Supplied from Corporation 
| ains. 


“Owned |——-- Total—--—|Board of Trade 


Owned 

Year by y unite sold 

consumer. Corporation. No. B. H. P.] per annum. 
1891 1 — 1 3 — 
1892 6 — 6 20 3.222 
1803 26 — 26 110 19,346 
1894 30 — 30 128 28,884 
1895 35 — 35 143 35,919 
1896 58 7 65 | 244 54 972 
1897 72 46 118 414 117 176 
1898 99 122 221 832 218 974 
1899 152 259 411 | 1,636 463,630 


I think you will agree with me that this tabulation is in 
itself sufficiently explicit without any further detailed 
explanation beyond the plain statement that the system of 
letting out motors on hire is the chief factor which 
accounts for the highly satisfactory results obtained. I 
would even go further, and say that the hire system is 
almost the sole factor, as it has nndoubtedly directly 
influenced the adoption of electrical driving by those 
individuals and firms who own thoir own motors. The 
foregoing table gives the results up to the end of December 
last; but since thon, and up to the end of February, the 
number of additional motors connected has been 88, with 
an aggregate brake horse-power of 389. Of these 69 were 
let out on hire. These continued applications clearly indi- 
cate two things—viz., the impossibility to stem the demand 
for cheap and efficient power when the system has been 
fairly started, and the fact that this latest method of power 
transmission must be more economical th. otber existing 
methods; and hence that its ultimate exclusive adoption is 
assured through the mere force of business competition. 

Behind these general summarised results, however, there 
exist many details which have proved of great personal 
interest to me during the four years since the inauguration 
of the system. The greatly diversified uses to which these 
electric motors have been applied has necessitated, in the 
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majority of cases, careful onal examination and advice, 
duties whieh I need hardly state did not by any means 
come within the strictly official routine of the city electrical 
engineer, and which have almost entirely been outside the 
ordinary knowledge of the Electricity Committee. 


(To be continued.) 


FORTHCOMING EVENTS. 


. Fripay, Marcu 30. 

Electro-Harménic Seciety.—At 8 p.m., at Café Monico, smoking 
concert, ' 

Institutien of Civil Engineers.—Ab 1.45 p.m., studente’ visit 
to the works of Messrs. John Bazley White and Broe., 
Limited, Swancombe. 

Nerth East Coast Institution of Engineors and Shipbuilders.— 
Ab 7.30 p.m., ab Newcastle-on-Tyne, paper on The British 
Naval Engineer,” by Mr. D. B. Morison. a 

l SATURDAY, Maron 3L. 
Royal Institution.—Ab 3 p.m., Lecture IV. of six, on ‘‘ Polarised 
Light,” by Lord Rayleigh, M.A. 
Monpay, APRIL 2. 
Royal Institution.—At 5 p.m., general monthly meeting. 
Society of Engineers.—At 7.30 p.m., ordinary meeting. 
TUESDAY, APRIL 3. 

Institution of Civil s.—Ab 8 p.m., ordina 

Papers on '' Economical Railway Construction in 
Wales,” by Mr. H. Deane. 

Royal Meteorelegieal Society.—Abt 3 p.m., at Institution of 
Civil Engineers, Jubilee commemoration meeting and presi- 
dential address, by Dr. C. T. Williams, and conversazione ab 
Royal Institution of Painters in Water Colours, Piccadilly, 
at 8.30 p.m. 

Society of Model Engineers.—At 7 p.m., ordinary meeting. 
Paper on Model Boilers, by Mr. J. C. Crebbin. 

of Arts.—At 8 p.m. on Process Engraving,” b 
Mr. Carl Hentschel. ak ag | s sad 
WEDNESDAY, APRIL 4, | 

Royal Meteorological Society.—At 11.30 p.m., visit to the Royal 
Observatory at Greenwich, and dinner at Westminster Palace 
Hotel at 7 p.m. 


meeting. 
ew South 


THURSDAY, APRIL 5. 

Iastitution of Electrical Engineers. — Ab 8 p.m., ordinary 
meeting. Paperon “ The Electrical Equipment of Ships of 
War,” by Mr. C. E. Grove. 

Chemical Society.—At 8 p.m., ordinary meeting. 

Civil and Mechanical E eors’ Seciety.—At 8 p.m., paper on 
“ Flywheel Accidents,” by Prof. A. Sharp, B.Sc. 

Rentgon Secioty.—At 8 p m., paper on The Influence of the 
X Rays upon the Growth and Development of Micro- 
Organisms,” by Dr. Norris Wolfenden and Dr. Forbes Ross. 

Fripay, APRIL 6. l 

Institution of Civil Engineers. At 8 p.m., students’ meeting. 
Paper on Experiments on Struts with and without Lateral 
Loading,” by Mr. H. E. Wimperis, Wh. Se. 

Institution of Junier Engineers.—<At 8 p.m., ordinary meeting. 
Paper on A Comparison of Railway Bridge Structures of 
Moderate Dimensions and of Methods of Determining their 
Working Loads, by Mr. Eustace W. Porter, A. M. I. C. E. 

Royal Institution.—At 9 p.m., discourse on Solid Hydrogen,” 
by Prof. Dewar, M.A. 

SATURDAY, APRIL 7. 

Royal Institution.—At 3 p.m., Lecture V. of six on ‘‘ Polarised 
Light,” by Lord Rayleigh, M.A. 

Glasgow and West of Scotland Technical College Scientific 
Seciety.—At 7 30 p.m., annual general meeting. 


COUNTY OF LONDON AND BRUSH PROVINCIAL 
ELECTRIC LIGHTING COMPANY. 


We have received the following statement of electricity 
generated, sold, etc., by this company during the past year : 
City-road Station. 


Units generatelalalalalll j ãẽ . .. 1,199,004 
Fi Wb ĩ ¼¼ 8 920,094 
Units used on works P E E E sauces 29 584 
Total quantity accounted for .............. 2 949 678 
Quantity unaccounted for 249 416 
Maximum supply demanded (kilowatts) )) 1,290 
Wandsworth Station 

Unite generated UPP² 22 . 1,068,230 
Uniw lll. y ⁵ 846.421 
Units used on works æ z æ Z. 2. 20. 

Total quantity accounted for . — 372.722 
Quantity unaccounted fol.... .. . . 195, 508 
Maximum supply demanded (kilowatts) .......... e 781 
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. QUESTIONS AND ANSWERS. 

Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
. when marking the relative values of these answers. All 
formule must be carefully written to Nee mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


. QUESTIONS. 

257. In some dynamos direct-coupled to a steam-engine, the 
centre line of the field magnet is placed some distance 
nearer the flywheel than the centre line of the armature. 

Is this really necessary, and if so, why H. V. C. 

258. State the advantages of rail welding in tramway work com- 
pared with the usual methods of bonding ; also state how 
the strain on rails due to variation of temperature may be 
ascertained.—F. B. A. N 

| ANSWERS. | 

Question No. 251.—Three transformers were being connected 
in mesh, their primaries to three-phase bus bars at 2,500 
volts, their secondaries to three-phase bars at 520 volts, 

and by mistake the primary of one transformer was reversed 
with reference to its secondary. When alternator was 
switched on to ’bus bars at proper speed and field only 
. 1,500 volts appeared on bus bar voltmeter instead of 2,500, 
whereas when any one of the three transformers were 
switched out the volts immediately rose to 2,500. Can any 
reader explain this ? | 
Best Answer to No. 251 (awarded 10s.).—The low voltage 
is undoubtedly the result of an excessive and more or less 
inductive overload on the alternator. The coupling up of 
the transformers would be as in Fig. 1, and if correctly 
coupled there would be no sign of a current flowing round 
the mesh as a whole either on the primary or secondary 
side, whether the transformer were loaded or not. That 
this is the case is clearly seen from Fig. 2, which represents 
thecurves of voltage of the three arms of the mesh with their 
correct phase relations, heights above the axis being voltages 
in one direction and height below voltages in the opposite 
direction, round the meik, From the nature of the relations 
the algebraic sum of the three voltages taken at any instant 
_ will be found to be always zero—i.c., at any moment twoof the 
arms have voltages across them (and carry corresponding 
currents) in one direction, and the third arm has a voltage 
and current equal to the sum of the voltages and currents 


Bus Bars ` 


‘ PRIMARY SEC ONDARY 


Fid. 1. 


respectively in the other two arms and acting in the 
opposite sense round the mesh, the result, so far as the 
mesh. as a whole is concerned, being nil, though the currents 
delivered to the bus bars may have any value. Consider 
next the effect of reversing the relative direction of 
rimary and secondary coils on one of the transformers. 
ihe secondary voltage curves will now-stand as in Fig. 3, 
assuming arm 8 to be reversed, and it is evident that the 
zum of the three voltages round the mesh is no longer 
zero, but varies sinusoidally from 0 up to twice the voltage 
across one phase, as shown by the tall curve, and has a 


„MS value equal to twice the bus bar (M B) voltage. 


This resultant voltage acts only round the secondary 


‘mesh quite independently of the position of the incorrect 
coupling —i. e., whether in the primary or the secondary, for 
the primary is supplied with its three voltages always 
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correctly in phase direct from the alternator. This would, 
however, not hold if a single transformer with a common 
core were used in place of the three separate transformers. 

The effect of the above large voltage acting round the 


low-resistance secondary mesh is, of course, to produce a 


very large flow of current round the mesh and to draw a 
corresponding primary current from the alternator. If the 
transformers are badly designed and have considerable 
maguetic leakage, the current will increase until the 
veotorial sum of the back E. M. F. due to leakage (which 
goes up, practically in proportion to the current flowing) 
and the obmic loss in the secondary mesh is equal to the 
voltage acting round the mesh (twice the secondary bus- 
bar voltage). The actual true power taken from the 


Sei ee, ed 
» 


a „ 
2 „„ „ 
e * 


0 . 
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Fig. 2. $ 
alternator may be quite small, the current being con- 
siderably out of phase. If, however, the magnetic 
leakage between primary and secondary coils is negligibly 
small, the secondary current round the mesh will increase 
simply according to Ohm's law, and will probably attain a 
higher value than in the last case, the actual power taken 
from the alternator being also considerably greater. In the 
former case the alternator is called upon to give à large 
current which is fairly inductive ; in the latter case a larger 
but less inductive current, the effect on the alternator 
voltage drop being about the same in the two cases. The 
fact that, in the case: under consideration, a drop of 
1,000 volts occurred without apparently any noticeable 
drop in engine speed would indicate that the current round 


Fic, 3. a SO Pai 
the mesh was decidedly inductive. As soon as one of the 
three transformers is cut out of circuit, the closed secondary 
mesh no longer exists, and the alternator would naturally 
give out its full voltage again. Co ae 
Answer to No. 251 (awarded 58.).— take it from the 
question that the connections of the system with the one 
transformer wrongly joined up would appear as in the 
figure: A representing the alternator, P the 2,500 bars, 
S the 320-volt bars, Y the bus bar voltmeter, B C D the 
rimaries, and b cd the secondaries of the three trans- 
ormers, of which d is reversed with reference to D. As 
the three transformers are connected in mesh, each, indepen- 
dently of its transforming action, has a definite part to play, 
due to ite position between the other two. Referring to 
the figure, the coil d has at one period a current trying. to 
flow through it in what we may call a positive direction 
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(owing to the fact that it forms a connecting link between 
and c, which are under the inductive influence of the 
currents flowing in B and C), and at the same time 
the current flowing in D tends to produce a flow 
in the negative or opposite direction in d. The result 
of this is that the resultant of the currents in d is distorted 
from the phase it should 8 between b and c, and 
its reaction upon its primary, D, throws that also out 
of its proper phase between B and C; as a consequence 
there would be a large wattless current and a damping 
back of the voltage on the bus bars, thus accounting for 
the voltmeter reading being 1,000 volts below the normal. 
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various combinations with special cements, and known as 
micanite. It is desirable that materials be used which 
have as high an insulation resistance as can possibly be 
combined with the necessary mechanical and enduring 
qualities, flexibility, and moderate cost. With a pressure 
of 100 volts in question, oiled linen, muslin, and paper 
fulfil these conditions to a sufficient degree. The linen 
and muslin are easier to apply, and stronger, but the 
paper gives a higher insulation resistance. Paper and 
cloth together are frequently used with good results. 
Willesden paper is a good form to use, being strong 
and damp-proof. Asbestos is non-inflammable, but not 
a good insulator, and very absorbent; when oiled, 
however, these objections to some extent disappear, 
though its insulation resistance is very seriously affected by 
temperatures approaching 100deg. C. Vulcanised fibre is 
only a moderately good insulator, and is seriously affected 
by moisture. It is fairly strong, can be turned in the lathe, 
and is sometimes used for end insulation in low-pressure 
commutators. Sheet rubber is an excellent insulator, very 
flexible, but is injured by any great rise of temperature. 
Mica ie the best material in some respects for armature 
insulation, and is used to a great extent in the best work. 
It possesses very high insulation, does not absorb moisture, 
and ia quite unaffected by heat. The great disadvantage 


in the use of mica is due to its brittle nature precluding 


Should this be the correct solution of the problem, it is 
easy to understand the second effect, that when either of 
the transformers is switched out the volts rise to 2,500. 
Let us suppose that it is C c that is thus put out of. circuit. 
Now, there will be no current in d due to its position 
between b and c, because between the points bc and cd 
there is an open circuit, so that, although d is wrongly 
connected, it will exercise no out-of-phase reaction on D, 
because the only current in it will be that due to the induc- 
tion of D itself. Similarly we might cut out either B b or 
Dd with a like result. As, therefore, the alternator is 
running at proper speed and field, and the reaction of the 
faulty transformer is eliminated, we should naturally expect 
a “normal voltage on the bus bara—M J. W. 


Question. No. 252.—Disouss the relative advantages of the 
different materials available for insulating the conductors 
on oontinuous-ourrent armatures giving 100 and 1,000 volts 
respectively. l E3 

Best Answer to No. 252 (awarded 10s.).—In the matter 
of insulating substances for most kinds of electrical work, 
our choice is thus far limited to materials to which the 
engineer is unable to give unqualified approval in all 
respects. Frequently, the higher we go from an electrical 
point of view, inferiority confronts us in either mechanical 
strength, durability, facility of application, retention of 
insulation under and after increase of temperature, 
imperviousness to moisture, or a combination of some of 
these. Breakdowns of insulation of dynamos and motors, 
although none too rare, are of more occasional occurrence 
than formerly, and the continuous-corrent armature has 
been developed by our engineers and manufacturers 
into a piece of apparans that, given fair play, does its 

work adeuirably. e conductors on armatures for 100 

volta require a moderate amount of insulation, and general 

ractice indicates a choice of several kinds of material. 

n the first place, it is usual to give the conductor itself a 
covering. Single wires are coated with two layers of 
cotton, the average radial thickness being ‘007in.; stranded 
cable is given a heavier covering, about ‘010in. thick, or, if 
the cable is a large one, each wire may have a single cotton 
covering, the whole being then served with two or three 
layers. Cotton braiding is also used instead of the spiral 
covering, and has the advantage that it is not liable to fray 
at cut ends, but for small conductors occupies more space, 

A ate of oiled linen or other cloth is sometimes wrapped 

T ly round conductors of rectangular or heavy section. 

hese forms of insulation are improved if varnished with 
shellac, but are easily abraded and require care in winding 

to prevent short-circuits. E 

Among the materials used for insulating the conductors 
from the core, layer from layer, and neighbouring con- 
ductors from each others, are paper, analia, Tiaan. asbestos, 
all usually treated with pure linseed oil, vulcanised fibre, 
rubber, and mica, either in ite pure form or made up into 


the employment of it in angles or positions where any 
great amount of bending is necessary. It is also expensive, 
and cannot be obtained in sheets of any great size. For 
insulation between conductors or single layer drum arma- 
tures, in slots on toothed armatures, or any case in which 
small strips suffice, mica is very suitable. 

A pressure of 1,000 volts renders insulation a much more 
important matter than is the case with low voltage.. Dis- 
ruptive strength—that is, the power to resist a spark or 
the puncturing of the material due to the high pressure 
used—is necessary in addition to high insuls tion resistance, 
and the two qualities do not always go together. Mica, 
however, possesses both in an eminent degree, and is almost 
exclusively used for high-voltage work. If employed in 
the form of micanite, cloth, or plate, the objection to mica 
where flexibility is required may be overcome. In this 
country mica entirely holds the field as insulation between 
segmente of commutators for all pressures, and when pro- 
perly selected with reference to the particular hardness of 
the segments, fulfils its purpose perfectly. With moderato 
and high voltages mica is also necessary for end insulation 
of commutators. Part of a table given by Wiener in his 
“ Dynamo-Electric Machines,” which presonts a fair idea of 
the relative values, is reproduced herewith : 


Average resis- Average specific 


tivity in disruptive 

Material. megohms per strength. 

square inch mil, Volts per 

at SOdeg. C. mil. 
Double cotton covering, varnished 25. . 275 
Hard rubber . . q 60 1,000 
Linseed oil, pure oxidised............ 10,000 ......... 800 
Mica, pure white 33,00. 3,000 
Micanite cloth. . 310,000 [k 300 
1 „ flexible 440, 0000 200 

„ P areia 490, 0000 425 

ag „ flexible „000 300 
R CCC 980, Oo 1.000 
j » flexible ........... ues „000 „ 900 
Oiled asbes tos . ꝗ . 6800 300 
„ Muslin, linen, ete............. - 65004 500 
„ C niais 8 1, 600 700 
Paraffined paper 11, 800, 000. 900 
Rubber she 2 „000, 0b 400 
Shellacked lot... . 30 „ 40 


Vulcanised fibre, red.. . 220 des 
Paraffined materials are seriously affected by heat. 


G. EVANS. 


Answer to No. 252 (awarded 5s.).—If a single wire is 
used for the armature inductors, the usual insulating 
material is a double-cotton covering of a radial depth 
of seven mils ; if a stranded or laminated inductor is 
employed, the individual strands may be bare, single, ‘or 
double cotton-covered, and the whole finally braided with 
cotton to a radial depth of from 10 to 16 mils, dependent 
upon the size of the inductors. This cotton covering is 
usually, after winding, treated with two or more coate 
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of shellac or other non-absorbent varnish; but, in 
addition to this, the inductors should be more efficiently 
insulated from the core, spider, shaft, eto, and in 
the case of drum armatures the various sections 
should be thoroughly insulated from each other, and tbe 
question arises, what is the best material to use for this 
purpose? The properties which a good insulating material 
must possess are: (1) high insulating resistance; (2) great 
disruptive strength—i.ec, ability to withstand electrical 
puncturing ; (3) flexibility or elasticity ; (4) non-hygroscopic 
roperties—+ e., it must not absorb water nor be affected by 
pness ; (5) capacity of resisting heat—i.e., it must not 
become brittle nor deteriorate with heat. Kod 
The various properties of the different insulating materials 
may be tabulated as follows, the table being compiled from 
Various sources and experiments (space forbids reference to 
the separate experimenters) : | 


Limits in Practi- 


Material. volts per cal volts Remarks. 
. mil thick. per mil. 

Asbestos esseere. 100.180 125 — 

Do. oled . 223 490 300 Deteriorates with high 
Cotton, S. C. C... . 260-340 275 (temperatures. 
Do. shellacked..,...... 310 370 350 — 

„ icaid 210-240 225 — 

Do. shellacked......... 250 300 275 — 

Red vulcanised fibre. 150 325 200 Hygroscopio. 

Hard rubber............ 900-1, 300 1.000 Injured by temp. above 
Pure white mica...... 2 000 8.000 3,000 Very brittle. [150° F. 
Micanite cloth.....,... 240 490 300 Not affected by tempe- 
Do. flexible 175-310 200 [rature. 
Oiled cloth .......... - 450650 500 — 
Paraffined paper 800-1. 000 900 — 

Silk singlo covering. 350 565 475 — 

Do. shellacked ... 500-570 525 — 

Do. double 320-420 375 — 

Do. do. shellacked... 420-510 450 — 
Mahogany............. 10-25 15 2s 


From the above it will be seen that no one matcrial 
possesses all the properties requisite, with the result that 
the best material is a composite one made up of layers of 
various materials. For insulating the slots of the armature 
one firm use three matcridla—asbestos for its non-hygro- 
acropic quality, micanite for its disruptive strength, and 


presspahn to enable the coils to slide easily into their 


position.—F.J. A. M. 
ee 


COMPANIES’ MEETINGS AND REPORTS. . 


COUNTY OF LONDON AND BRUSH PROVINCIAL 
_ ELECTRIC LIGHTING. 


The sixth ordinary general meeting of this Company was held 
on Monday at Winchester House, E.C., Lord Rathmore presiding. 

Ia moving the adoption of the report, the Chairman aaid that 
he ap pa the shareholders were satisfied with the position to which 
the Company had advanced since their last general meeting. 
Daring the year £155,608 was expended on the London stations, 
bub at least 75 per cent. of this amount was for street work, such 
as mains, transformers, meters, etc., and this kint of expendituré 
was likely to bring in a prompt and satisfactory return. On the 
liabilities side of the balance-sheet, the sum of £5,000, which had 
hitherto appeared under the head of reserve, had now been trans- 
ferred to a fund for depreciation, repairs, and renewals, and to 
this amount £6,500, which had been set aside from revenue account, 
and another £4,000 from premiums, had been added, making 
altogether £15,500, off which £3,584 had been written for 1899, 
leaving a balance of £11 915 uhder this new heading. The reason 
for adopting this change was that it was convenient to know 
exactly their position in regard to the amount they had to 
spend. Passing to the general revenue account, he called 
attention to the substantial amount of profit which had been 
derived from the Company’s two London statiens, which formed 
the chief part of their business—the part which they looked to 
in the long run for their main return in the way of substantial 
pects Since the beginning of the current year the Company 

ad received applications from their northern districts for the 
equivalent of 8,185 8-c.p. lamps. and from their southern district 
applications for the equivalent of 6,005, making together applica- 
tions for 14,190 8 0. p. lamps, while the sales of current showed 
an increase of 75 per cent. over the increase of last year. Some 
of the expenditure on the northern stations was at present unpro- 
ductive, and some of ib—as in the case of their expenditure in 
Western Holborn, St. Giles’s, and Camberwell—where they only 
recently commenced to supply, had not yet had time to show fully 
what might be expected in the way of profite, but he regarded the 
prospects of these new investment powers as extremely satisfactory 
and encouraging. They had had very few mishaps to interfere 
with the supply of current, and they had had no complainte 
sespecting. the quality of light they eupplied, or if there had 
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been any complaint, it had 5 on investigation to be 
neither serious nor well founded. As far as could be judged 
he believed that their Company were becoming more and 
more popular with their. customers. The districts of which 
the Company had the lighting exceeded by nearly 50 per cent. 
the extent of the districts owned by any other supply com- 
pany in the county of London. He thought that there could 
scarcely be room for any reasonable doubt that the electric motor 
was gradually supplanting other forms of motive power for mechanical 
por pores and in these circumstances he thought it very satis- 
actory that the Company should have instituted, and should 
already have for use as the demand came on, a special plant for 
current or power purposes equal to 2, 000 h. p. Another satisfactory 
eireumstance was that thé average works costs had been reduced 
from 3·8d. per unit in 1898 to 2 432d. per unit in 1899, and this 
notwithstanding the increased cost of coal. The directors also 
expected a still further improvement in this direction in the 
current year. One part of the Company's policy at the outeet 
was to erect these two great stations in London, one for the 
north and the other for the south side of the River Thames. The 
plan was to make large stations which would be capable of sappy: 
ing many other districte than the immediate localities in wh 
stations were built; and he ht eay, in. passing, that this was a 
policy whith had been vindicated by time, and that throughout the 
country it was generally admitted that in the end it was wiser 
and more ¢conomical to build a large station at first than to try 
and do thé dame work by a number of small ones. Another part 
of their original programme was to invest a certain aniount of 
capital in obtaining an interest in certain provincial stations, 
They realised two or three years ago, on terms satisfactory to 
themselves and to the new Bournemouth Electric Light Company, 
part of the investment formerly held by them in the old Bourne- 
mouth Company ; and they had recently disposed of their interest 
in the Richmond Company to the Bournemouth Company, in which 
they still held a very large stake, The Dover Company, in which 
their Company had half the capital, was already paying 3 per 
cent. They would have seen by the report that Mr. Lawson’s 
resignation as engineer and manager had been accepted, add that 
the Board had appointed Mr. Charlen Spa ks as chief engirter. 
Mr. J. B.. Braithwaite, juu., seconded the adoption of the 
report, which was unanimously adopted. | j ; 


LONDON ELECTRIC SUPPLY. 


The ordinary general meeting of this Compan was held on 
5 last ab Cannon - streed Hotel, E. C., Lord Wantage 
presiding. . | 

The Chairmas, in moving the adoption of the report, stated 
that the lamp connections had only increased by 18,587 lampe, or 
less than half the number they had expected. This was due to 
the difficulties consequent apon the delay in the delivery of the 
new machinery and the completion of other contracts. 
excuses offered by the coutractors. were that materiale and coal 
were unobtainable. Coming to the accounts. he stated that the 
capital expenditure for the year had been £52,735, the addition to 
the loan capital being £9,870, thie being the deposit on the issue 
of £50,000 4 per cent. debenture stock. This was largely over- 
subscribed. They had spent £24,065 on plant and machinery, and 
on mains £12,599. They had laid 22,251 yards of new trunk and 
distributing mains, and the total reached about 106 miles. 
The gross revenue had increased by £5,801. but the expendi- 
ture showed an increase of £8,807. ` One cause of the 
additional expenditure was the inability. to obtain Welsh 
coal, the Government having rcquisitioned almost the entire 
output. The balance to the credit of neb revenue accoufit was 
£25,412 which, after deducting interest on debentures and the 
interim dividend on the preference shares, left £9,936 to be dealt 
with. The payment of the preference dividend at the rate of 
6 per cert. per annum for the six months to Doc. 31, 1899, abeurbed 
£7 467, provision for epecial rebates £1,000, and the carry-forward 
£1,460. The directors intended during the present year to add 
considerably to the plant, machinery, etc., and this would neces- 
sitate the raising of additional capital. 

The motion was seconded by Sir W. H. Preece. 

Mr. Pyko said he thought that better results could have been 
obtained if more business-like methods had prevailed in the 
management of the business. l 

Mr. Young said he thought the Board had done as well as they 
porsibly could under the circumstances. , 

The motion was then unanimously carried. , 

A further resolution to extend the borrowing powers of the 
Company beyond the present amount of £250,000 was also passed, 


NORWICH ELECTRICITY. = 


The ordinary general meeting of this Company was held on the 
27th inst. ab the offices of the Company, Queen-street, Mr. F. W 
Harmer . n 

The report (published in our issue of the 9th inst.) was read by 
the Secretary. D 

The Chairman, in moving the adoption of the report, gave some 
particulars as to the rapid development of the Company's opera- 
tions during the past six years, and expressed his great confidence 
in the continued prosperity of the Company. 

Sir Charles Gilman having seconded, the motion wes carried, 
and a dividend of 6 per cent., free of income tax, was declared. 

Sir C. R. Gilman and Mr. B, Wild were re-elected directors 

-and Mr, James Mottram auditor for the ensuing year. 
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NATIONAL ELECTRIC WIRING. 


Directors: R. Stewart Bain, Esq., C.A. (chairman); B. Bern- 
beim, Ereq.; W. R. Davies, Esq. ; George Ellis, Esq., J. P.; 
James T. Jervis, Esq., M.I.C.E., F.R.G.S.; J. W. Swan, Esq., 
.F.R.S. Manager and secretary : W. B. Cownie. 

Report of the directors (with abstract of accounts) to be sub- 
mitted to the shareholders at their ordinary general meeting to be 
125 at Faraday House, Charing Cross- road, W. C., on April 2 ab 
12,noon : 

The gross profit for the period under review is £5,648. lls. 3d., 
from which bas to be deducted expenses of administration, pro- 
vision for bad and doubtful debts, etc., amounting bo £3,862. 

18a, ld., leaving a balance of £1,785. 138. 2d. To this has to be 
added the balance carried forward ab Dec. 31, 1898—viz., £1,222. 
, 8a. 3d., making a total of £3,008. Is. 5d. After deducting 
depreciation, etc., and a provision to cover possible losa on con- 
tracts in course of settlement, the balance to be dealb with is 
£1,782. 17e. 5d., and the directors, having regard to the large 
increase in the Company’s business within the last four or five 
months of the year, and generally to the satisfactory way in which 
orders are still coming in, recommend a dividend of 3 per cenbd. 
for the year. This will involve an amount of £1,501. 16s., leavin 
a balance of £281. ls. 5d. to be carried forward to the credit o 
the current year. The directors have pleasure in stating that the 
business shows every sign of a steady increase. During the year 
1;970 installations, with an aggregate of 51,774 lamps of 8 c.p., 
have been completed, of which 838 installations, with an aggre- 
gate of 24,654 8-c.p. lamps, were free wiring, and 1,132 installa- 
tions, with an aggregate of 27,120 8-c.p. lamps, were contract; 
while the orders in band at the close of the year numbered 
895 installations, with an aggregate of 13,012 8-c.p. lamps. During 
the year free wiring contracte have been entered into with the 
following Corporations: Gloucester, Rathmines and Rathcar, 
Pembroke (Dublin), Coventry, Bangor, Greenock, Belfast, Stirling, 
Crewe, and others; and also with the following supply com- 

nies: the Newmarket Electric Light Company, Limited, the 
Crystal Palace District Electric Supply Company, Limited, the 
Woolwich Electric Light Company, Limited, the Northampton 
Electric Light Company, Limited, the Salisbury Electric Light 
Company, Limited, and others. Negotiations with other supply 
authorities havin large lighting areas arein progress. Mr. George 
Ellis, J.P., and Mr, J. W. Swan, in accordance with the articles 
of association, retire at this meeting, bub are eligible, and offer 
themselves for re-election, Messrs. Monkhouse, Stoneham, and 
Co,, the auditors, also retire at this meeting, bub offer themselves 
for re · election. 


Dr. 


PROTITr AND Loss Account, £ s. d. 
Management expenditure at head office and branches 2,930 8 0 
Directors’ fees, £1,200 ; leas relinquished, £600 ...... 600 0 0 
Auditors’ fees ens 42 0 0 
Bad debts and allowances written off, and provision 
for doubtful debts ........... seesm esosesossseoseesssoseoe soe 245 2 1 
Inode ee ᷑;ĩß0?(i swsoreoe 45 8 0 
Balance carried do oon . — 1,785 13 2 
£5 648. 11 3 
Special provision to cover possible allowances on 
contracts in course of settlement. 650 0 0 
Amount written off: free-wired installations, £337. 
2a. 10d.; fixtures, fittings, plant, and tools, £95. 4s ; 
advertising, £59. Os. Id.; preliminary expenses, 
, . NE SEE 575 4 0 
BU ö ?‚ ˖ ũ ĩł — d saseusssclawia stata Ä 1.782 17 5 
£3,008 1 5 
Cr. | £ a d. 
Revenue from free-wired installations 1,439 18 11 
Profit on contracts and sales 2 3,368 11 10 
Iuterest, discount, and commission . » 736 11 8 
Sundry receip ts . . = 96 12 10 
Transe ess 8 6 16 0 
£5,648 11 3 
Balance brought dow =æ.. 1,785 13 2 
Ditto carried forward at Dec. 31, 1898 . 1,222 8 3 
£3,008 1 5 


W. T. GLOVER AND CO. 


The second ordinary annual meeting of this Company was held 
ab Manchester on Friday last, Mr. Henry Edmunds presiding. 
The Chairman, in moving the adoption of the report, said the 
ned profit for the year bad been £23 333, as against £17,103 for 
the previous year. The increased assets of the Company included 
the money expended on the new works and the electric lighting 
and power station at Trafford Park, where plant for the manu- 
facture of cables was being laid down. The entire expense of 
the Trafford power and lighting scheme had so far been borne 
by the Company, and the expense was justified because they 
would be in a position to supply the various works which were 
growing there with electric power, electric light, and heating 
. The capital in that branch of the business had so far been 
unproductive, but ib was ho that in the coming year it would 
earn interest and profit for the mpag Though tbe Company 
had a large stock-in-trade, it was not larger than was necessary 


for the increasing business, and a great deal of the stock which 
had been acquired during the past year bad risen in value in con- 
sequence of the rise of the market A lei of raw materials. The Chair- 
man congratulated the shareholders upon the healthy condition of 
the Company, and moved the adoption of the report and accounte. 

Mr. H. P. Holt seconded the resolution, which was carried. 

A 5 per cent. dividend on preference shares, 44 per cent. on first 
mortgage debentures, 10 per cent. on ordinary shares, and Ae a 
cent. on new ordinary shares on amounts called up was. adopted. 

An extraordinary general meeting of the Company was after- 
wards held to make a technical alteration in the articles of 
association. 


LIVERPOOL DISTRICT LIGHTING. 


Mr. A. H. Holme presided on the 28th inst. ab the annual 
meeting of the Liverpool District Lighting Company, Limited, ab 
Hackins Hey. 

The Chairman, in moving the adoption of the report, said the 

ition of the Company was better than last year. The debit 
alance was entirely wiped off, and they had increased their supply 
of electricity to a large extent. A large amount had been written 
off for depreciation, though their mains, wires, and machinery 
were, taken as a whole, more valuable now than when they were 
laid. There had been an increase in the number of lights by about 
50 per cent. The proceeds of the sale to the Garston Electrical 
Company would be utilised in providing new mains and machinery 


at Waterloo, where both were wanted. 


Mr. H. Congloton seconded, and the report was adopted. 

Messrs. Th. A. von Sobbe and R. A. Beaver, retiring directors, 
were re-elected, and the retiring auditor, Mr. W. L. Jackson, was 
reappointed. 

At an extraordinary meeting of the Company subsequently held 
id was resolved: That the agreement for the sale to the Garston 
and District Electric Lighting Company, Limited, of the under - 
taking of this Company, authorised by the Allerton, Woolton, 
Childwall, and Garston Electric Lighting Order, 1896, and of the 
assets of the Company connected therewith, be carried into effect 
subject to such alterations as Parliament or the Board of Trade 
may think fit to make or require therein.” 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC 
TRAMROAD. 


The report of the directors for the year ending Dec. 31, 1899, 
states that the directors regret thab they are unable to announce 
any dividend either on the preference or ordinary shares. The 
working expenses have been reduced, as anticipated, by obtaining 
electric power from the Brighton Corporation ; bub unfortunately 
the traffic receipts have fallen off by £346, 17s., so that the neb 
profit is not quite so good as in the previous year, being £565. 
8s. 2d., against £584. 128, 5d. in 1898, This sum is barely 
sufficient to pay the interest on loans and debentures, which 
amounted last year to £617. 178. 7d. The new marine palace and 
pier, now in course of construction, may fairly be expected to 
attract considerable numbers to the eastern part of the town, 
which ought to be of great benefit to the seashore railway. Ib 
will readily be seen that a very slight increase in traffic will enable 
the Company to pay a dividend on the preference shares. Mr. 
E. J. W. Sang, one of the directors, retires by rotation, and, being 
eligible, offere himeelf for re-election.: Mr. F. G. Clark, auditor, 
also retires by rotation, and, being eligible, offers himself for 
re-election, . 


DIRECT SPANISH TELEGRAPH. 


The ordinary general meeting of this Company was held on 
Tuesday at Winchester House. 

The Marquis of Tweoddalo, who presided, said that since peace 
bad been established between the United States and Spain the 
Company was now almost entirely dependent on commercial 
messages, This accounted for the decrease in revenue, while 
parte of the increase in expenditure was due to increased salaries 
rendered neceasary by the larger number of messages which had 
been dealt with. 


The por (noted in our last issue) was adopted and the dividend 
approved. 


SWANSEA TRAMWAYS. 


At the general meeting of the shareholders on Wednesday, Mr. 
Emile Garcke, who presided, moved the adoption of the report 
and accounts and the payment of a dividend of 33. per share upon 
the ordinary capital. The net profit for the half-year amounted 
to £3,056, which was about £2,000 better than in the correspond- 
ing period of the previous year. The Chairman said he was assured 
by their engineers that they would be in a position to invite the 
Board of Trade to make the inspection in the course of next month, 
and he hoped there would then be no obatacle to working the lines 


electrically. It was intended to equip the Swansea and Mumbles 
Railway for electrical working. 


DOVER ELECTRICITY SUPPLY. 
The annual meeting of this Compan held Wednead 
at the Park. street station, F 
Sir William Crundall, J. P., who presided, said that during 
1899 the output of electricity was 20 per cent. more than in 1898, 
and from Jan, 1 last up to date they had practically twice as many 
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applications for lights and customers as they had during the corre- 
sponding period last year. Up to the middle of March their takings 
had been £933, as against £761 in the middle of March last. 

The repord was adopted, and a dividend of 3 per cent. was 
declared, and the directors were authorised to increase the capital 
the Company by the issue of £25,000 in 5 per cent. preference 
shares. 

Tepp 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


Paris.—The Postal Department, rue de Grenelle No, 103, invite 
tenders for 762,000 porcelain insulators. Tenders by April 5. 


Paris.—The Postal Department, rue de Grenelle No. 103, invite 
tenders for 460,000 kilos bronze or copper wire, and 270, 000 copper 
joint pieces. Tenders by April 12. 

Maildstone.—The Corporation invite tenders for the supply and 
erection of steam and water pipes and valves, Tenders by April 3. 
Details in our advertisement columns. 

Halifax.—Tenders are invited for the various works required in 
the installation of electricity for the lighting of the Victoria 
Concert Hall and premises ab Halifax, York. 

Edinburgh. — The 5 invite tenders for the supply of 
steam coal, arc lamp carbons, and cast-iron pipes, pavement box 
frames, eto. Tenders by April 7. 
columns. 

. Salford.—The Corporation invite tenders for the eu 
delivery and erection of ash conveyor and two electrical 
travelling cranes. Tenders by April 9. Details in our 
ment columns. 
Southampton. — The Harbour Board invite tenders for supplying 
and fixing a motor - transformer, with accessories, upon the Board's 
remises, Town Quay, Southampton. Tenders by April 7. 
tails in our advertisement columns. | 
_ Mexborough — Tenders are to be obtained shortly by the Urban 
District Council for a dust destructor, which is to be utilised for 
the purpose of creating heat and providing power for the proposed 
electric lighting installation for the town. 
- Wilna (Russia).—The Municipal Authorities invite tenders for 
the eoncession for the erection of a station and the supply of 
current in the town. Tenders by April 13. Particulars may be 
obtained from Mr. Rudolph Mosse, Cologne. 
`  Morpeth.—The Visiting Committee of the County of Northum- 
berland Lunatic Asylum, near Morpeth, invite tenders for a 
complete electric light installation for their asylum. Tenders by 
April 7. Details in our advertisement columns. 
_ Glasgew.—Tho Corporation invite tenders for the supply of 
telephone cables (including drawing into conduite and jointing 
of same) and telephone instruments (wall and table). ‘Tenders 
by April 18. Details in our advertisement columns, 
. Manchester.—The Directors cf the Lancashire and Yorkshire 
Railway invite tenders for the supply of the company’s ordinary 
uiremente of stores during the 12 months ending April 30, 
1901. Tenders by April 9. Full particulars appear in our 
advertisement columns. 

Dublin. —The Electric Lighting Committee of the Corporation 
invite tenders for the supply and erection of the following: boilers 
and accessories—viz , six Lancashire and four water-tube boilers 
and two economieers ; polyphase generators — viz., two 1,000-kw. 
and two 500-kw. low-speed generators. Tenders by April 26, 
Details in our advertisement columns. 

Maidstone.—The Urban District Council invite tenders for the 
erection and constraction of the necessary buildings and chimney 
shaft, together with roads, fences, boundary walls, etc , for the 
electricity station and destructor house in the Fairmeadow, 
Maidstone. Tenders to be sent to Mr. Herbert Monckton, town 
clerk, 72, King. street, Maidstone, by April 9. 

Wimbledon.—The Urban District Council invite tenders for the 
supply of 5,000 16-c.p. and 1,000 32-c.p. incandescent electric 
lampe, packed and delivered free ab Wimbledon in such quantities 
as may be required during year ending March 31, 1901. Tenders, 
endorsed Iacandeesoenb Lamps, to be delivered to Mr. R. H. 
reer Tora; clerk, Council Offices, Wimbledon, not later than 
April 9. 

Cardiff.—The Corporation invite tenders for the wiring and 
fitting up for electric light the new fish market in the Hayes, 
Cardiff. Plans may be seen and specifications: and particulars 
obtained ab the office of the Electrical Engineer, Eldon road, 
Cardiff, after the 15th inst., on deposit of £1. 1s., which will be 
returned upon the receipt of a bona fide tender. Tendere by 
April 3. 

Barking. — The Urban District Oouncil invite tenders as 
follows: (Contract No. 1) for the supply, construction, and 
erection of about 365 tons of cast iron and 235 tons of steel in 
an opening bridge over Barking Creek, 45ft. in clear opening, and 
to carry a double line of railway, together with two shore spane 
of 45ft. each, and the embanked approaches, and with all the 
electrical and other machinery and appliances incidental thereto 
and required for opening and closing the bridge by electrical 

wer N from the generating station of the Council; 
No. 2.) the construction if 73 chains of 3ft. Gin. gauge single- 
line railway (83lb. tramway rails) and 38 chains of double-line 
railway, with granite sett paving on concrete, electrical rail 
bonding, etc. Tenders before 12 noon on May‘7. - 


Details in our advertisement 


ply and 
-driven 
vertise- 


RESULTS OF TENDERS. 


Blackpool.—Mr. E. Tempest’s tender has been accepted for the 
labour required in laying the new tram-track from Central-drive to 
Cow Gap-lane. 

Wigan.—The Corporation have accepted the tender of J. W. 
Wild, of Wigan, for Portland cement, and that of Blackwell and 
Co., Limited, for base castings, steel poles, eto. 

Creydon.—The Town Council have accepted the tender of 
C. and T. Weir, Limited, ab £475, for three single direct-acting 
feed pumps, and a feed - pump eoonomiser at £23. 

Hull.—The Electric Lighting Committee have accepted the 
tender of Clayton, Son, and Co., Limited, Hunslet, Leeds, 
for the supply of two Lancashire boilers for electric lighting pur- 
poses, at a cost of £1,305. 15s. : 

Shoreditoh.— The Vestry have received tenders from Babcock 
and Wilcox for additional enginea ab £1,650, and the Haythorne 
Tubular Boiler Syndicate at £2400. The Vestry have resolved 
that, subject to the approval of the Vestry’s engineer, Babcock 
and Wilcox’s tender be accepted. — | : 

. Leeds.—The numerous tenders which the Tramways Committee 
have received for the supply of additional engines and dynamos ab 
the generating station have been further considered by the Works: 
Sub-Committee. The list is being redueed by selection, and in 
due course enquiries will be made with a view to placing one or 
more orders. 

Vienna.—The Municipal Authorities have decided to place with 
the Schuckert Company, of Nuremberg, the contracts for the 
erection of electrical generating stations required for the Vienna 
electric light and traction schemes. Ib is pro do ab present 
instal eight generating sets with an output of 3,000 h.p. each, of 
which 15,000 h.p. will be used for tramway purposes, The 
estimated value of the contracts is over EI, 250, 000. 

Rotherham.—The following tenders have been accepted ; 
Tetlow Bros., Hollinwood, near Manchester, boilers, £1,240; 
W. H. Allen and Co., Bedford, engines, dynamos, etc., £7,702 ; 
Electrical Power Sto Company, Limited, London, batteries, 
£812. 10s. ; J. White and Co., Glasgow, switchboard, etc., £1,290. 
18s. 9d.; Callender's Cable Construction Company, London, 
mains, £4,092. 128. 11d. The total is £15,138. ls. 8d. 

Gloucester. — The following tenders have been accepted: 
National Electric Wiring Company, Limited, at £360. 5a., for 
wiring the Guildhall, and for providing and fixing the fittings for 
same at £366 ; Beaven and Son, Gloucester, at £188, for wiring the 
public baths, and for providing and fixing the fittings at £67. 
193. 3d.; Alger and Sons, Newport, Mon., ab £92, for wiring the 
electricity works, and their alternative tender to supply fittings, to 
be selected by the committee, from the cavalogue of the General 
Electric Company at 15 per cent. lees than the catalogue price. 


BUSINESS NOTES. 


TRACTION. — : 


Hastings.— Mr. poles Hastings Electric Tramways Bill is 
before a committee of the House of Commons. 

Burnley Corporation Tramways Bill.—This Bili has passed 
Lor d Clifford’s committee at the House of Lords. 

Ashton.—A ratepayers’ meeting last week decided nob to oppose 
the South Lancashire Tramways Company's Bill. noe 

Airdrie and Coatbridgo Tramways Bill.—This Bill is still 
before Mr. Jeffrey’s committee of the House of Commons. l 

Leicester. —The deputation from the Tramways Committee 
have now visited Sheffield, Leede, Edinburgh, and Glasgow, where 
they inspected the various systems of traction adopted. 

Lowestoft. —The Council have adopted the drafb agreement 
from the East Anglian Light Railways Company concerning the 
latest arrangements made between them and the Council. 

Grimsby.—The recent unofficial poll of the town with regard to 
the tramways has resulted as follows: in favour of municipalisa- 
tion, 5,089; against, 1,059; papers not filled in, 1,336; spoilt 
papers, 99. 

Lastingham and Rosedale Light Railway.—The Light Railway 
Commissioners have made an order for the construction of a light 
railway in the North Riding of the county of York, from Sinnington 
to Rcsedale. 

Carlisle.— The Rural District Council have decided to join with 
the City and County Councils in any action which may be con- 
sidered necessary to secure the carrying out of the tramway scheme 
in its entirety. ; 

Greonwich.—The Vestry have pame a vote in support of the 
proposed scheme of the London County Council for the extension 
of the tramway service from Blackheath-road across Blackheath to 
Shooter’s Hill-road. 

Ipswich — A committee of the House of Lords has passed a 
Bill authorising the Corporation to borrow £153,000. Of this 
sum it is proposed to expend £110,000 upon the construction of 
7 miles 3 furlongs of tramways. 

Wembley.—The Urban District Council have decided to instruct 
the clerk to employ counsel to oppose the County Council’s scheme 
in order to obtain the Counoil’s requirements as far as possible, or 
to come to the best terme possible. 

Weston-super-Mare.—The Urban District Council have con- 
sented to a provisional tramways order now being promoted in vhe 
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present session of Parliament by the Weston · super-Mare and 
District Electric Light Company, Limited. 

Paisley.— At a meeting of the Council on the 26th insb., it was 
agreed to send a deputation to places where electric tramways are 
in operation for the parpose of getting information regarding the 
management and equipment of the respective systems. 

Blackpool.—Thbe Highway Committee propose 
the whole of the roadway in Claremont-park while the work ‘of 
laying the new tramway is in progress. The tram track and a 
narrow strip alongside is to be wood-paved in any event. 

Cleckheaton. —The objections to the British Electric Traction 
Company’s light railway scheme between Dewsbury and Cleck- 
heaton has been withdrawn in consideration of the company having 
undertaken to purchase electrical energy from the Council. 

Middlesex Electric Trams.—The ‘Light Railway Commis- 
sioners heard further evidence on the 26th insb., and adjourned 
till after Easter, when Mr. Cripps, Q.C., will reply on behalf of 
the promoters, and the Commissioners will give their decision. 

Spen Valloy.—April 9 has been fixed for the Light Railway 
Commissioners’ enquiry into the application of the British Electris 
Traction Company for an order to make extensions in their Spen 
Valley electric tramways echeme. The enquiry is to take place ab 

8. 
Mersey Railway.—The report adopted by the Mersey Railway 
Company on the 26th inet. stated that the directors had now a 
ractical scheme before them, and they had received 270 proxies 
or and 1 against the same. It was proposed to adopt the third- 
rail system. 

Lincoln Corporation Tramways Bill.—This Bill, to give 
further powers to the Corporation to make new tramways within 
and without the city, and to work the tramways by electric trac- 
tion, has Lord Morley’s committee at the House of Lords, 
and has been reported for third reading. ö 

Kingston Electric Tramways Bill.—The Select Committee of 
the House of Lords on Wednesday threw oub the portion of the 
Kingston-upon-Thamea Corporation Bill which dealt with the 
tramways. The 9 Councils of Surrey and Middlesex and 
owners of property on the Sarbiton-road opposed the Bill. 


Deptferd and Greeawich Tramways.—The County Council 
have resolved to hold a statutory meeting to consider whether it 
shall exercise ite right to require the London, Deptford, and 
Greenwich Tramways Company to sell the undertaking authorised 
by the Southwark and Deptford Tramways Acts, 1879 and 1899. 


Renfrewshire.—The Upper District) Sub-Cemmittee of the 
Renfrew County Council on Parliamentary Bills have fixed upon 
certain clauses in the Glasgow Tramways Bill. One of these 
states that the motive power to be used by the proprietors of the 
tramway for the time being shall be electricity, and that steam or 
mecbapical power shall be prohibited. 

Glasgow District Tramways Btill.—Lord Morley’s committee 
of the House of Lords have agreed to allow this Bill to on 
condition that the portion of tramway within the jurisdiction of 
the County Council of Dumbartonsbire is struck oud. The object 


of this Bill is to authorise two systems of tramway, one on the 


south side and the other on the north side of the Clyde. a 


Windermere.—With regard to the proposed light railway for 
Windermere, it has been suggested that a conference be arranged 
between the engineer and the company and the county surveyor 
and committee with regard to the requirements of the Weetmor- 
land County Council, as embodied in the clause proposed bo be 

for the protection of the County Council in the light 
railways order. i l 

Darlington. —The difference between the Darlington Corporation 
and the Imperial Tramways Company with regard to supplying 
an electric tramway service for the borough remains still unsettled. 
We understand that the General Purposes Committee have decided 
that 1 5 pap raid oud be Whole of bheir 
original scheme u or that t posals of the com 
will not be entertained at all. i : ii 

Huddorsfield.—The committee of the House of Commons which 
had to deal with the Huddersfield Tramways Bill have passed the 
preamble, excepd the part relating to outside tramwaye. The 
scheme:included a change from steam to electricity in the working 
of the tramways, extensions in the borough, and the cosstraction 
of lines to Holmfirth, Newmill, Brockholea, Honley, Rastrick, 
Brighouse, Elland, Mirfield, and Kirkburton. 

Reading Tramways BillL—This Bill has been before Mr. 
Hobhouse's committee. Ab the end of the enquiry the Chairman 
said : ‘' We have decided to pass the preamble of this Bill. We will 
insert a clause for the protection of the tramway company, similar 
to Clause 20 in the provisional order of 1899, but limit it to the 
junctions, When we come to the borrowin poe sought for by 
the Bill, we shall cut down the period asked for.” 

Bridlington and Flamboreugh Light Railway.—A start has 
now been made with this line. The owners of several shops on 
the eagb side of Clough Bridge have received notice that the pro- 
po scheduled will be required for the widening of the street. 

robably the Corporation will be approached with a view to 
obtaining the motive power in connection with the electric light 
installation, for which a provisional order will have to be obtained. 


Mewport.—The Lighting and Traffic Committee pro ad the 
lasd meeting of the Town Council the adoption of the overhead 
trolley system for the tramways about to be constructed along the 
Corporation-road, bub an amendment to refer the matter back was 
carried, Mr. G. H. Llewellyn, chairman of the Electricity Com- 


mittee, quoted Prof. Silvanus Thompson on the merits of the 


to wood-pave. 
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surface-contact system, which is being tried ab Paris, Tours, and 
Monaco. Enquiries are to be made as to the success of this system. 

New St. Helens and District Tramways Co.—We have been 
furnished with a return showing that from July 20, 1899, to Dec. 31, 
1899, with an average of eight cars running, the miles run by this 
Company were 124,752, and the Board of Trade units used for the 
same period were 110,754. From Jan. 1, 1900, to March 21 the 
miles run were 70 785 and the units ueed 63 226, making a total 
from July 20, 1899, to March 21, 1900, of 195,537 milea and 173 980 
units, with an average of eight care running to Feb. 6 last and ten 
since. 

Lancaster.—The shareholders of the Lancaster and District 
Tramways Company on 5 afternoon almost unanimously 
rejected the offer uf the Corporation of 158. per share for ordinary 
shares and £1 per share for 5 shares, to acquire the 
tramways between Lancaster and Morecambe, the meeting reeolving 
to accept nothing less than 20a. per share all round. The Town 
Council have decided to drop out of their parllamentary Bill the 
clause relating to purchase, and to confine themselves to the 
scheme for an electric tram system in the borough limite. 


` Stoke-upen-Trent.—There seems to be some difficulty about the 
electric traction company’s offices. Ab last week’s meeting of the 
General Purposes Committee the borough surveyor reported that 
he had received a letter from Mr. J. Angus, on behalf of the 
Potteries Electric Traction Company, to the effect that bis com- 
pany could nob agree to the suggested alteration to the a sub- 
mitted by them for the erection of offices, etc., ab the junction of 
Church · street and Bowstead-street. It was recommended that 
a reply be eent to the effect that the alterations suggested had been 
reed to by them, and, moreover, the committee had only approved 
of the plan on the understanding that the building was seb back 
to the agreed line. 

Hendon.—At a meeting of the Hendon Rural District Council 
last week notice was received that a public enquiry would be held 
ad the Council-chamber, Watford, to consider the expediency of 
granting the application which had been made for an order autho- 
rising the County of Hertford Light Railway. The Clerk said he 
had written to the Hertfordshire County Council stating that the 
Council would withdraw their opposition to the scheme on con- 
dition that an undertaking was given that the roads along the line 
of route should be lighted, and he would be glad to know whether 
the County Council accepted the conditions. Up to then, how- | 
ever, the letter had nob been acknowledged. The surveyor was 
asked to attend the enquiry on behalf of the Council. 33 

Plumstead.—In reply to a letter from the London County. 
Council inviting suggestions with regard to the construction of 
light railways in the parish, the Ves to inform the 
Council that in their opinion it is desirable (a) that the light 
railway pbc aa to be constructed by the Council from Deptford 
acroes Blackheath to Shooter’s Hill and Woolwich should have a 
branch to go down Herbert-road and along Plumstead Common- 
road to Wickbam-lane, and thence to the existing terminus of the 
tramway in High-street ; (ö) that a branch line should be taken 
from Plumstead Common-road and down to the bottom of Griffin- 
road; (c) thab the existing line ab High- street should be extended 


to Abbey Wood, along the new roads now in course of formation. 


Great Herseless Carriage Co.—Lords Justices A. L. Smith, 
Collins, and Romer, in the Court of Appeal, on Tuesday concluded 
the hearing of the case of Frankenburg v. the Great Horseless. 
Carriage Company, Limited, on the appeal of the Company from 
an order refusing to dismiss the action as against the . 
The plaintiff (Mr. 5 who was a shareholder in 
Company, claimed rescission of his contract to take his shares, 
and for the return of the money he paid for them—namely 
£1,000—on the ground of alleged misrepresentations of fact an 
misleading concealment in the prospectus. The Company claimed | 
to have the action dismissed, as it had gone into voluntary 
liquidation before the action was commenced, and also because 
the action was frivolous and vexatious. The appeal was dismissed. 
with costs. 

Cardiff —The Tramways Committee bad under their considera- 
tion on Friday a letter from the Electrical Power Distribution 
Company, Limited, who have taken over the powers granted 
under the electric lighting provisional order for Penarth, suggest- 
ing an electric tramway between Cardiff and Penarth, and stated 
thab the portion of the line within the Cardiff boundary might 
either be built by the Corporation or by the company. In the 
latter case it would be turned over to the Corporation upon 
reasonable terms as soon as the other lines within the borough 
were working. It was decided to reply that the Corporation were 
opposed to a private company constructing a tramway to Penarth. 
An application from the Provincial Tramways Company for per- 
mission to relay the old tramway in Working. street, thus providing 
a double set of rails between Sb. John’s-equare and the Royal- 
arcade, was referred to a sub-committee, 5 

Bath.— With regard to the Council’s attitude concerning the 
proposed tramways, Keene’s Bath Journal says: From the first the 
Council have refused to recogniee any other principle than that 
they themselves ehould obtain the order. Their method is now, 
however, more conciliatory, inaemuch as they ask for the terms 
upon which outside bodies would be willing to co-operate with 
them in obtaining the order with the view of its immediate trans- 
ference. The Council cannot be accused now of playing the part 
of the dog in the manger. They are acting like prudent men 
anxious to make the beat bargain they can for the citizens, and 
the character of the overtures made to the committee ia of good 
augury for the future. We have now every reason, I think, to 
rejoice that the Light Railway Commissioners adopted the line 
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they did ab the recent enquiry. The ratepayers will undoubtedly | ‘made the following arrangements with Mr. Ross, as representing 


benefit by the action they then took.” 


Halifax Tramways.—The accounte for the current financial 
ear and the estimates for the year which will shortly begin have 
een published. The tramway traffic: receipts are estimated ab 
£30 500, the expenditure ab £26,953, and the balance surplus at 
£3,547, £1,500 of which is appropriated in relief of rates. The 
The current has cost 
papers are afraid thab the extension of the 
Halifax tramways to places outside the borough will nob be 


repair of cars and motors has cost £2,999. 
£7.880. The local 


sanctioned under the Bill presently to be examined by Parliament. 
This ie on account of the prospective Municipal Trading Committee. 
The Tramways Committee have instructed the town clerk to com- 


manicate with other authorities promoting similar Bills before 
Parliament, with the object of a joint meeting being held in 


on, 80 that some definite course of action might be agreed 


upon. The representatives of theee towns in the House of 


Commons, it was suggested, should be invited to be present. 


_ Lee.—The District Board ef Works have adopted a report of. a 
joint meeting of their committee with Eltham with reference to 
London Conuty Council Light Railway Orders and the Improve- | 
The committee recommend that in the event of the: 
to the widenings and to bind iteelf 


the 
ments Bill. 
County Council not consen 
to repave the pathe, the clerk be instructed to continue the opposi- 
tion of the Board to the Bill in Parllament, and thd 


otherwise resolves. Bub if these points be con 


road authority. The London County Council have been informed 
of this decision. No reply has yeb rece 


expressed in the report. . 
Paddington.—The Vestry last week 
committee stating that the omnibus and underground railway 
servico in Paddington is apga adequate to render ib inadvis- 
able to lay down tramways or d railways in the parish, and 
recommending that the don County Council be so informed. 
With regard to the London County 


of Bermondsey in o 


that the members for beri «lee be asked to give the opposition 
their support. Eventuall e subject was refe to a joint 
committee. The Works 
a tion of the inhabitantes of Harrow-road for the substitution 

Jarrah wood blocks in lieu of the present pitching stones 
between the tramrails in Harrow- „ be nob entertained, 


inasmuch as the work could only be carried out at considerable 
This matter was referred back for further 


cost to the parish. 


consideration. , 
Ktngsten.—The Town Council have agreed to an arrangement 
in regard to the proposed tramway from Surbiton Station to the 


borough boundary which contains the following provisions : (1) the 

Surbiton Council to construct the line from Surbiton Station to 

the borough 1 and to borrow capital for the purpose; (2) 
ta 


the Corporation to take a lease of the line for the period for which 
the money is to be borrowed (probably 40 e with a proviso for 
determination of the arrangement by either party at the expira- 
tion of 25 years; (3) the rent to be paid by the Corporation to the 
Surbiton Gonneil to consist of the amount to be annually paid by 
Surbiton as principal and interest on the loan for their tramway, 
together with the cost of maintenance. The Corporation also to 
pay to the Surbiton Council such portion of the neb profits as 
shall eorrespond with the length which the Surbiton line will bear 
to the route from Surbiton Station to the end of Park-road and 
Richmond-road 53 ; (4) the electric current for the 
Surbiton line to be supplied by the Surbiton Council or their oon - 
tractors upon their desiring so to do, the cosb to be charged to the 
Corporation for the current for their lines. 


Croydon.—A be sel has been adopted of the Tramway Com- 
mittee recommending the adoption of Mr. Monkhouse’s revised 
drawing of the proposed car, and it has been also that the 
safety fenders to be attached to the cars should be similar to those 
in use at Dover, and that the centre of the track should be laid 
with soft wood, then one row of hard wood each side of the rail 
toothed in with granite setts and the remainder of the road paved 
with macadam. The committee have arranged that the po es in 
London-road should not be placed opposite each other, it being 
oposed to use them for arc lighting purposes. Mr. Monkhouse 
Bas been instructed to prepare specifications for the proposed 
utilieation of the existing depét at Thornton Heath for car 
sheds, etc., and a plan of suggested arc lights to be placed on the 
poles in London-road. It sates i been reported that the Elec- 
tricity Committee were desirous of laying electric cables in Church- 
street, and that the National Telephone Company were also 
deeirous of laying und und telephone wires in the same street, 
the committee author the work of laying the tramway feeders 
to be carried oub in conjunction with the laying of the electric 
cables and telephone wires. 
Birmiogham.—We are indebted to the Birmingham Daily Post 
for the report of last week’s meeting of the Public Works Com- 
mittee, at which various details with respect to remodelling the 
Bristol-road tramways on an electrical overhead system were 
discussed. The Tramways Sub Committee reported ‘thas, subject 
to confirmation by the committee and the City Council, they ha 


com 


‘expiration of the lease, the price to be 15 to be se 
tion ; (6) the Corporation to purchase the b 


) for the whole distance; (10) all the rights 
ht railway | ‘obligations, 

orders (Eltham, Lee, and Shooter’s Hill) unless and until the Board 
ceded, other details 
as to the orders and Bill be left to the discretion of thé clerk to 
consent or oppose ; that the clerk be authorised, in lieu of a clause 
prohibiting overhead electric traction, to consent to a clause that 
overhead traction shall nob be used without the consent of the 


ived, and the clerk 
has been authorised to acb according to the recommendations 


d to a report of the 


mways (No. 2) Bill, the 
committee recommended that the Vestry concur with the Vestry 
ing, on the ground that the powers of the 


local authorities would be seriously encroached upon, and further | ing resolution at the meetin 


‘next: That in the opinion of this Council it is desirable that a 


mmittee also recommended that the | of the city should be expreesed. 
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the City of Birmingham Tramways Company, for the equipment 
of the Bristol-road tramways the electric overhead system : 
(1) the Corporation to consent to the company equipping the 


‘Bristol-road route as an electric overhead system, the system and 


+ 


details of construction to be approved by the- Corporation, and 
the work carried out to their satiefaction ; (2) the company to 
equip the line with completely new rolliug-stock, the type, - size, 
and details of the cars to be approved by the Corporation ; (3) the . 
vy to run a minimum five minatee’ service of cars between 


the hours of 8 a.m. and 8 p.m., and from 8 to 10 30 p.m. a minimum 


15 mingtes’ service; (4) the route from Selly Oak tot o city terminus 


in Suffolk-street, or Navigation-street, to be divided into two 
penny stages, to be agreed between the Corporation and the 
company; (5) the Corporation to purchase the rolling-stock at tho 


ed by valua. · 
uried feeders, if in good : 
order, at their cost ; (7) if the Corporation continue the overhead 


‘system, it shall purchase the overhead construction, poles, and 
bonding, the amount to be settled by valuation; (8) if the Corpora- 
tion does not continue overhead traction, the company to remove 


the poles and overhead construction, and the Corporation to hand 
back the copper bonds; (9) the company to run four workmen's 
cars each way before a.m., an ter 6 p.m. ab a penn 


privileges, an 
both of the Corporation and the company, 
do remain undisturbed ; (11) the Corporation to undertake 
to embody an agreement embracing the above conditions in an 
Act to be promoted by the Corporation, at a time convenient to 
them. These ropali were discussed by the committee at con- 
siderable length. Ib will be remembered that at a meeting of the 
City Council on June 7, 1888, a resolution was passed, on the motion 


of Alderman Dr. Barratt, instructing the committee nut vo reopen 
negotiations with the company, and the committee therefore were 


of opinion that that resolation precluded them from conaidering 

the proposals and from making any recommendations thereon. Ib 

was, however, resolved to present ne proposem to the Council ab 
ne nex? neng and to press ee ow to 5 : 

n order that or any other p may be repo upon. 
In the event of ‘the resolution being rescinded the whole subject 
will be brought forward for discussion at a second meeting of the 
Council, to be held in April. In the same issue we notice a 
volaminous correspondence of advocates of either the conduit or 
the overhead systems. Nat ice has been einen to move the follow- | 
of the City Council on Tuesday 


i VVV 
his Coun ee 


its decision as hitherto determined on the unanimous recommenda» 


clear and definite statement of its 


tion of the Public Works Committee —viz.: (a) to munioipalise the 


working of existing tramways at the earliest opportunity; (ö) 


to refuse any extension of the present leases; (c) to prohibit 


the erection of overhéad wires in any part of the city, 
‘lese objectionable and equally -efficientb methods of apply- 
ing electricity to the working of .tramways being avail-. 
able, and ab a reasonable cost.' Whilst contemplating the 
early acquisition of parliamentary powers, and the construc- 
tion and working of .new lines, extensions, and connections for 
through traffic, also the ultimate control of a complete and homo- 
geneons system of tramways, this Council is of opinion that the 
convenience of the public would be greatly enhanced by the intro- 
duction of improved methods of 3 existing tramways 
before the expiration of the current leases. This Couucil, is- 
ing the financial impracticability of the present lessees ins g 
new systems unaided, hereby authorises its Public Works Com- 
mittee to negotiate and report as to the possibility of the Corpora- 
tion bearing an equitable share of the cost of improvements.” 


LIGHTING AND GENERAL, 


: Bray.—Lighting extensions are proposed to the extent of about 
£7,000. | 
Stoke.on-Trent.—The Council have bought a site for an electric 
lighb station, ete. 
Ryten.—The Urban District Council have decided to support 
the Tyneside Electric Power Bill. a i 
. Removal.—The Stewart Electrical Syndicate, Limited, have 
removed to 57, New Compton · street. | | 
Rugby.— We undorstand that the queation of electric lighting 
will come before the Council in a short time. | 
—The Guardians have adjourned: for three months the 
question of changing the system of lighting the workhouse. 2 
Crompten.—The District Council and also a ratepayers’ meeting 
have decided to oppose the Lancashire Electric Power Company's 
Bill. 4 
Wulans and Robinson, Limited.—The transfer books are 
closed, prior to the ordinary general meeting, until the 11th prox., 
inclusive. | 
Redoar.—The Board of Trade have issued a provisional order 
empowering the Coancil to lay down electric lighting plant ab a 
cost of about £10,000. ` 
Annual Dinner.—The staff of the engineering department, 
Postal Telegraphs, Liverpool, held théir annual dinner at the Stork 
Hotel on Saturday lat. 8 ' 
` Clerkenwell.—The Vestry are asking the electric lighting com- 
pany for a redaction in price The charge in Clerkenwell 5. 7d.; 
ity | 


as against 44d. in the 
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Rotherham.—Mr. E. A. Sandford Fawcett held an enquiry on 
the 28th insb. into the proposal of the Corporation to borrow 
£27,969 for electric ligbting. , 

Swindon.—At the joint meeting of the Old Swindon and the 
New Swindon Urban District Councils last week iù was decided to 
purchaee a site for the electric light station for £3,000. 

Rathmines.—Mr. P..C. Cowan has held an enquiry into an 
application of the Rathmines and Rathgar Urban Distriet Council 
for sanction to a loan of £21,000 for eleotrie light extensions. 


Todmorden.— Messers. Medhurst and Page, of Manchester, have 
oper appointed to report on electric eupply works for the purpose 
of lighting, electric traction, and motive power within the boroagh. 


Nuneaton.—The question of obtaining further expert advice as 
to the purchase of the electric undertaking and on the extension 
proposed to be carried ont has been left to the Electric Committee. 


Wekingham.—An application from the National Telephone 
Company, for the erection of poles in London-road and Woking- 
ham-road to extend the telephone line to Woodlea, has been 
granted. 

Catalogue.—We have received from Messrs. J. H. Heathman 
and Co. a copy of their price-list of fire-extinguishing appliances. 
These include fire-engines, hand pumpe, hand es, rope fire. 
escapes, oto. l | | 

Hammersmith.—The Vestry have now received the formal 
consent of the London County Council to the borrowing of £44. 548, 
being the amount required for purposes under the electric lighting 
undertaking. 

Heckmozidwike.— With regard to the pro amalgamation 
echeme, we learn that Heckmondwike is to take one-fourth share 
in the electric lighting works, and defray one-fourth of the annual 
coat of the works. 

Trowbridge.—In a recent report to the Town Council the 
borough surveyor recommends an instalment of electric lighting 
by the local authority, the cosb being estimated ab. about £10,000 
for 4,000 lamps of 8 c.p. l : i | 

Retherhithe.—The Vestry are still complaining on account of 
insufficient supply of electricity, and last week they decided that 
the company be again asked to make a reduction in consequence of 
the inadequacy of the supply. i 3 

Stock Exchancge.—The Smithfield Markets Electric Supply 
Company’s 12.000 ordinary shares of £5 each, fully paid, 
Nos. 1 to 12,000, and £50,000 4 per cent, debenture stock, are 
now quoted in the official list. 

. Cleethorpes. —The Board of Trade have issued a provisional 
order to the Urban District Council authorising them to supply 
electric energy for public and private purposes within the area 
under the jurisdiction of Council. | | 

Personal.— Mr. G. Batcliffe Hulme, secretary of the Blackheath 
and. Greenwich Electric Light Company, has been appointed 
district superintendent of thé British Electric Traction Company 
for the North Lancashire district. | 

Eastern Extension Telegraph Co. The directors have declared 
a dividend for the quarter ended Dec. 31 of 28. 6d. per share, 
together with a bonus of 4s. per share, or 2 per cent., making 
7 per cent. for the year, payable 26th prox. aA 

` Alloa.—The British Blectric Plant Company, Limited, have 
obtained a piece of ground in the Longcarse district of the town. 
The promoters are contemplating the erection of works and the 
placing of machinery and plant, at a cost of something like 
£60,000. | 

Patents A notice will be found in our advertisement columns 
to the effect that Mr, V. A. Fynn, of Trafalgar Works, Bradford, 
has applied for leave to amend the specification of letters 
patent No. 24,472 of 1895 for improvements in dynamo-electric 
machines. 

Cupar.— A special committee of the Fife and Kinross Lunacy 
Board have decided to ask for power to obtain estimates from 
electrical engineering firms for the installation of electricity at 
the Cupar Aeylum. It is expected that it will be introduced within 
eeven months, i f 

Barnard Castle. —A satisfactory understanding has been come 
to with regard to the electric lighting, the general terms approved 
by the Council as to the introduction of the light by the Northern 
Counties’ Electric Supply Company, N:weastle, having been 
accepted by the undertakers, 

Neweastle.—The Watch Committee of Newcastle Corporation 
on the 27th inst. resolved that immediate application be made to 
the Local Government Board for permission to borrow the sum of 
£10,000 for the pur of fitting up the electric light in those 
streets through which the tramlines run. 


Appointments Vacant —The Bexhill Urban District Council 
require the services of a fitter-driver, a stoker, and a mainsman. 
Particulars of these and various other vacancies will be found in 
our advertisement columns.—The Battersea Vestry will shortly 
invite . for the appointment of an engineer, to reside 
within the parish. 

New Issues.—The following issues were made this week: 
Calcutta Tramwaye—£250 000 44 per cent. firsb debenture stock 
ab the price of £98 per cent., the amount being part of an autho- 
rised issue of £350,000 ; Metropolitan Electric Sapply—£125,000 
34 per cent. mortgage debenture stock, being the balance of an 
authorised issue of £250,000 of such capital. 

Barking.—The lighting by eleotricity has resulted in much 
work, and a further loan of £850 has been applied for. The 
Council have asked Mr. Louis Sinclair, M.P,, to vote against the 
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Power Distribution Bills. The surveyor is srranging an exhibi- 
tion of electrical apparatus in order to attract new consumers. 
The Council is going to bear the cost of the current consumed 
ab the same. . 

Accumulator Plates.—The Epstein Electric Accumulator 
Syndicate, Limited, bave granted to Messre. W. C. Rooper and 
Robins, electrical engineers, of Stafford, the sole license to make 
and sell Epstein accumulator plates and storage batteries. Messrs, 
W. O. Rooper and Robins will manufacture the plates by Mr. 
Epstein’s original procees, with the assistance of many of his staff, 
at their new works at Stafford. : 

Totnes.— The Town Council have informed the Board of Trade 
that a draft provisional order, proposed to be issued by them to 
the Totnes Electricity Supply Company, Limited, is in accordance ' 
with the terms agreed upon between the company and the Council, 
with the exception that the clause referring to terms for public: 
lighting has been omitted. The company have intimated their 
willingness to ineert the clause. 

Wakefield.—On account of the complaints received from oon 
sumers regarding the demand indicatore, the Council have resolved 
that demand indicators be abolished, and that as from Jan. 1 last 
the charge for electricity be 44d. per unit to all consumers, and 
that a discount of 24 per cent. be allowed to all consumers on all 
accounts paid within 21 days of demand, and that accounts be 
made up and collected half. yearly as heretofore. ä 

Natural Causes.—Ab the Bournemouth County Court on the 
220d inst. Judge Philbrick had before him an action in which the 
National Telephone Company sued a local butcher for telephone 
rent. A counterclaim was seb up for damage sustained through 
the defendant being unable to use the telephone for a period owing ` 
to a breakdown occasioned by a snowstorm. The judge held that 
the loss suffered was occasioned by the forces of nature, for which 
the company could not be held responsible in law, and judgment 
was given for the company on the claim and counterclaim. 

West Ham.—The proposed electric lighting of the workhouse | 
and school premises again formed part of the last report of thio 
Works Committee of the Guardians. The estimated cost will be 
£1,114, whilat the cost of the present lighting for thé last year 
was £1,157. A comparison between the proposed inatalmeat and 
cost for the workhouse against the cost of the installation at 
Bethnal Green Infirmary showed that with over double the amount - 
of aggregate candle power provided the infirmary cost was £5, 755 
against £7,000 proposed at West Ham. This was explained by 
the fact that the West Ham Workhouse was a ery straggling 
group of buildings, necessitating more work. i 

Lowestoft.—Tho electric light charges are still occupying the 
attention of the General Purposes Committee. , The electric cables 
under the harbour are to be laid at a depth of about 18ft. 3in. from 
high-water mark as a minimum. Mr. Hawtayne has been asked 
to report on the subject of the establishment of a municipal 
telephone exchange. The deputation from the Council to ascertain 
the prices charged and arrangements made for electric lightin is 
to visit the following towns: Brighton (visiting also the Hove 
works), Dover, Canterbury (if time), Chester, Black pool, Obelcen- 
ham, Leeds (if time), and Harrow, Barking, or Woodford. The 
current will probably be available in Lowestoft in the autumn. 


Automatic Telephone Co.— In the Court of Appeal recently, 
before the Master of the Rolle and Lords Justices. Rigby and 
Vaughan Williams, the case of Alexander v. the Automatic Tele- 
phone Company, Limited, was beard on appeal by the plaintiffs from 
a judgment of Mr. Justice Cozens-Hardy. The action was brought 
by Mr. M. J. Alexander and Mr. J. D. Gibbs, suing on behalf of 
themtelves and other shareholders in the Company, against the 
Company and three of ite directors, Mr. Max Margowski, Dr. 
H. G. Sworn, and Mr. J. W. Cohen, in effect asking for a declara- 
tion that they were bound to pay ab the date of the action the 
application and allotment money due on the shares held by them. 

here were two points taken by the plaintiffs in the court below: 
first, that the application and allotment money had become due; 
and, secoudly, that the directors in not calling for ib had exercised 
a discretion in the matter which was not bond fide. The Company 
had been formed to work an invention in connection witk tele- 
phone. The case was argued at considerable length by Mr. 

awlinson, Q.C., for the plaintiffs, and by Mr. Rufus Isaacs, Q.C., 
Mr. Astbury, Q C., Mr. Hamilton, Q. O., and Mr. Newell for the 
defendants, and in the result their Lordships reserved judgment. 


Stirling.—Last week saw the opening of the Corporation’s 
electric light station. The buildings were thrown open for the 
inspection of the public on Thareday and Friday evening. The 
contractors were: brickwork, Mr. Hamilton, Hamilton; joiners, 
Short and Fairful ; plumber, R. Frater; plasterer, R. Foster; 

ter, J. Dowell; ironwork, J. Davie and Son; slater, J. 
lair; lightning conductor, Dixon and Corbett, Glasgow; 
boilers, Messrs. Anderton, Accrington; engines, dynamos, 
etc., Mather and Platt, Manohester; battery, Pritchetts and 
Gold, London; mines and cables, Callender's Cable and 
Construction Company, Limited; switchboard, ete., James 
White. Glaegow ; arc lamps, Brock ie-Pell; lamp- posts and brackets, 
W. M Farlane and Co., Glasgow; meters, Mess. Ferranti, London. 
The estimated cost of the various branches of the undertaking are: 
buildings, £3,500 ; boilers, £1.250 ; engines, dynamos, steam-piping, 
pumps, and economiser, £5,700 ; switchboard, £1,280; mains and 
cables, £7,370. With other contingencies, such as cost of order, 
extensions, fees, oto., the total expenditure is not likely to exceed 
£25,000, and this sum has been borrowed from the Public Works 
Loan Commissioners for a period of 30 years at the low rate of 
23 per cent. The plans were prepared by Mr. W. Thompson, sanitary . 
inspector, and the buildings have been erected under his charge. 
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, Pembroke (Ireland).—Mr. Sidney L. R. Price, ef the Ayr 
Corporation electricity works, has been appointed resident elec- 
trical engineer to the Pembroke Urban District Council's electricity 
works at Bathavenue, oo. Dublin. 

Bosten.—The application of the National Telephone ora 
for permission to erect poles for a telephone from Swineshea 
Abbey to Sykemouth Farm, both in the parish of Swineshead, has 
been granted subject to agreement. 

Maryport.—The provisional order conferring powers for electric 

hting has been made by the Board of Trade, A ay approved by the 
unty Council, with the addition of a clause for the protection of 
fisheries, provided the water is taken from the river, 


Bxeter.—During the liamentary enquiry into the Exeter 
ion Bill before Mr. Schwann’s 9 id was stated 
that the districts pro to be taken in would aleo have the 
advantage of the Corporation’s electric lighting works. 


Rowley Regis. — At the last meeting of the District Council the 
clerk wae instructed to ascertain the terms upon which the 
Oldbury Council had _to take the electric light from 
5 ao Corporation, and reporb at the next meeting 

Ramsgate.— A lengthy diecussion took place at the last 8 
of the Chamber of Commerce on what was called the bungl 
service of the telephone system. Eventually iù was eee 
point out to the company the state of affairs, and to ask them to 
provide a remedy. 

Auchterarder.— The Town Commissioners have agreed to object 
bo the erection of telegraph poles on or alongside the highway, 
which forms the main street of the burgh, but they will assist 
the Post Office as far as they can to obtain wayleave for telegraphic 
lines keeping clear of the streete. 

Inverbervie.—The gas company appa to be in difficulties, 
owing to the introduction of the electric light in all the princi 
works, the increased price of coal, and a lesse consumption 


owing to the cheapnees of paraffin, etc. We would advise the 
of the District Council a 


Corporation to buy the undertaking. 

Audenshaw.—At the last meetin 
lettec was received from the Manchester Electric Department 
stating that the electric supply would be available in the Auden- 
shaw district in 18 months from now. The District Council are 
Opposing the Lancashire Electric Power Bill. 

Bath.—Tho increase in the price of coal and the cosb of manage- 
ment again formed the topic of discussion ab the last meeting of 
bhe Electric Lighting Committee. Mr. Metzger was instructed to 
visit, accompanied by members of the Works Committee, the tin- 
works at Lydney, where a mechanical stoker and forced draught 
is working. 

Cuba Submarine Telegraph Co.—This Company has presented 
to the United States a claim for £800 for the d o done to the 
company s linea when they were cut by the American vessels in 
the Spanish-American war. They also claim the subsidy of £2,000 
a year which it received from the Spanish Government, and which 
was to be paid up to 1910. : 

Dublin Electric Lighting Bill.—The Standing Orders Com- 
mittee of the House of Lords (Lord Morley preei ng) last week 
considered the allegations of non-compliance with Standing Orders 
in the case of the Dublin Electric Lighting Bill, Finally the 
chairman said the committee would dispense with the Standing 
Orders. The Bill will therefore proceed. 

Whitechapel.—Ab Monday's meeting of the Vestry the Elec- 
trical Committee presented a lengthy report dealing with various 
matters connected with the installation of the electric light in the 
district. Id was agreed to adopt the committee’s recommendation 
that the sum of £14 830 be now borrowed from the London County 
Council, at 34 per cent., for the erection of the new destructor. 


Monmeuth.—The supplementary estimates for completing the 
drainage and electric light passed by the Town Council last week 
amount to £29,000. There is a great difference between the actuai 
cost and the original estimates. Mr. Lailey has fixed the sum for 
the combined sc ad £15,000, and Messrs, Bramwell and Harris 
ab £18,000. With the first loan of £20,000, the total will amount 
to £49,000, 

Bermondsey.—Tho Electric Lighting Committee's report states 
‘that each tenant of the houses on the Limasol-street site has been 
informed that they were tenants of the Vestry, and that the 
Vestry would pull down the houses, awarding compensation on 
the terms indicated to each ; that the staff had instructed to 
collect the rente, and that the tenants had been served on the 19th 
inst. with legal notice to quit. : 

Miland.—The Board of Trade has granted the application of the 
Elland District Council for an electric lighting provisional order. 
‘In regard tothe maximum prices to be charged, the order says, 
“ where the undertakers charge any consumer by the actual amount 
of en supplied to him, they shall be entitled to charge him ab 
the following rates per quarter: for any amount up to 20 unite 
138. 4d., aud for each unit over 20 unite 8d.“ i 

Newbury.—The Town Council have adopted a report of the 
Gas Committee which contained the following minute: The 
queation of electric lighting, which came before the committee ab 
their last meeting, and was referred back to the committee by the 
Council, was again discussed, and the committee recommend that 
steps be taken to obtain offers for the purchase of bhe Council’s 
electric lighting provisional order, and that the town clerk inform 


the Board of Trade to this effect.” 
London dasette.— The last day for receiving proofs in the 
estate of S. G. Trehearne and A. H. Crump, trading as Trehearne, 


bo 
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Son, and Cramp, 155, Fenchuroh-street, London, is Apal 9, 1900; 
B. T. Norton, trustee, 9, Old Jewry-chambers, E.C. The last day 
for roaring ee in the estate J. H. Clarke. 30, Beld-street, 
Southport, Lanos., is A 7, 1900; Nathan Yates, trustee, 4 
and 6, Wood-street, Bolton, and re B. Wild, 52, Foresb- road, 
Southport, Lancs., on the ssme date and same trustee. 

Islingten.—The Vestry have referred to the Electric Light 
Committee a reporp with regard to the electric lighting loans o 
£56,000 and £13,000, stating that the matter had been carefully con- 
sidered by the Finance Committee of the County Council, but they 
were unable to take any further ete in the matter until the 
Vestry had supplied the details of the information for which they 
had been asked. Id was the opinion of the committee that they 
would nob be doing their duty if they sanctioned the applications 
without being satisfied that the amounts propoeed to be borrowed 
were reasonable, 

Aberdeen. — We understand that next financial year electric 
lighting extensions, costing £1,200, will be carried out on Union- 
terrace, Guild-etreet from College-street to the foot of Market 
street, Exchange-street, Hadden street, al-street, and 
George-street from Fraser-street to Split-the-Wind. In view of 
the proposed extensions which will be necessary in the next few 
years, the Finance Committee have indicated thab they are 
icon to transfer certain property at Dee village for an electric 
ighting station to the Gas and Electric Lighting Committee for 
£8,000 subject to the approval of the Town Council. 

Rochdale.—Ab the last meeting of the Guardians the Electric 
Lighting Committee reported in favour of Mr. Barton being 
allowed to eubstitute his own dynamos for those contracted for on 
giving a proper guarantee (1) to take them out again if they should 
prove unsatisfactory after due trial, and (2) then pub those 
specified for in the original contract. The Board, however, 
refused to grant the concession asked for. As it stands, therefore, 
the contractor will have to abide by his contract. The Board also 
decided not to make any farther payment to the coment > 
neer ab present, as only half of the contracb had been completed 


Glasgow Telephones —The Corporation heve decided to lease 
from Mesers. G. and J. Maclachlan, for a period of 28 years, the 
bwo topmost storeys of a building which is in course of erection 
at the corner of Renfleld-street and West Regent-street, Glaegow. 
The premises so leased are to be used as the exchange in connec- 
tion with the et telephone system. Ib is expected thab 
the building will be ready by Sept. 1. The rates for the Corpora- 
tion telephones will be £5. 5s. per annum, or, on the toll system, 
£3. 10s. per installation, with a penny per call extra. Intending 
subscribers will have the option of choosing whichever system 
they prefer.—The Scotsman. 

Paisley.—Abt a special meeting of the Town Council on Monday 
the financial statement of the revenue and expenditure in con- 
nection with the electric lighting works for the year ending 
December last was approved of. The loan capital amounts to 
£60,000, of which borrowing powers have been exercised to the 
extent of £51,520. During the past the general working 


year 
expenses amounted to £1,475. 3s. 74d., interest paid for borrowed 
money to £1,039. lls. 4d., and with £681 to sinking fund, 


making a . expenditure of £4,195. 148. 111d. The 
revenue amoun to £1,307. 14s. Id., comprising £1,037. 13s. 7d. 
to sale of current per meter, and £270. 0s. 6d. to sale for pope 
lighting. The deficiency of revenue of £1,888. Os. 104d. is chargo- 
able to the gas corporation. 

Mangotsfield. —The Parish Council have approached the electric 
light department of the Bristol Corporation, and they have also 
conferred with Mr. Faraday Proctor. They have also considered 
the question of having an electric light installation of their own. 
The Warmley District Council are making enquiries as to the coat 
of an installation for the Warmley District Council area. Ib is 
proposed to employ an expert in order to obtein some idea as to 
the cosb of acquiring generating planb, etc., sufficient for them vo 
be able to supply private consumers as well as lighting the parish. 
It may be possible to utilise the waters of the Frome as a motive 
power for lighting the district. Ab the next pein meeting the 
chairman will give particulars as to the cost of the various kinds 
of public lighting suitable for the parish, and leave the meeting to 
decide what shall be done. : 

South Wales Electrical Power Bill.—Ata conference at Cardiff 
on the 23rd inst. between representatives of the Councils of 
Swansea and Newport, the Urban Council of Barry, and the 
Parliamentary Committee of the Cardiff Council in reference to 
the powers sought in Parliament by the South Wales Electrical 
Power Distribution Company, with a view of deciding upon the 
advisability of joint opposition, it was decided to take joint 
action in 1 the measure. Ab a meeting of the Bridgend 
Council on eday evening, the Clerk said he believed that the 
Bill would ultimately pass; and as there did nob appear to be 
much probability ofthe negotiations with the Eaglish Industrials, 
Limited, for the eale of the Bridgend electric lighting order being 
completed, the Council might take their energy from the South 
Wales Company, and simply go to the bare cost of laying the 
mains in the district; and distributing the power ab a profit. 


Kingsten.—The Town Council have, on account of replies 
received by local builders, rescinded their resolution in regard bo 
the insertion in the contract for the proposed extensions at the 
electric light works the usual clause as to the payment of the 
London district rate of wages, and the observance of such hours 
of labour as were generally accepted as fair in the borough. An 
order is to be given for two re for the electric works at an 
estimated cosb of £2,700, subject to the subsequent confirmation 
of the Local Government Board. The borough electrical engineer 
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is preparing a list showing the streets where electric incandescent 
lampe could be substituted for the preeent non-incandeecent gas 
lamps. Agreements have been sealed with Messre. Carter and 
Ashworth in regard to the supply of electric current to Westfield, 
Portsmouth-road, by the Corporation, and with the Sarbiton 
Urban District Council. The plans of the proposed extensions to 
the electric works will be completed in about a week, and the 
gurveyor has been instructed to prepare the quantities. 

‘Shannon Water and Electrio Power.—This Bill has been 
committed to the committee of both Houses which is to coneider 
the four other private Bille promoted this session relating to 
electric power. A long discussion took place ab last week’s 
meeting of the Limerick Corporation. A number of clauses pro- 
posed to be inserted in the Bill for the protection of the interests 
af the Corporation were discussed. As the Corporation have 

reviously assented to the Bill, Clause 6, which we quote in full, 

of peculiar interest: The company shall not erect or lay down 
any mains, cables, or works for the distribution of electrical energy 
in any etreet or road within the bérough of Limerick, nor shall 
they enter into any . with any company or person for 
supply of, nor shall they supply to such company or person, 
ectrical energy for any public or private purposes within the said 
borough of Limerick.” After considerable debate, iù was decided 
to refer the matter to a committee of the whole House, who could 
appoint a eub-committee to go into the remaining clauses in detail 
and report to the Council. | 

Walsall.—Mr. H. P. Boulnois held an enquiry last Friday into 
the application of the Corporation for powers to borrow £15,000 
for the extension of the municipal electric lighting undertaking. 
Ib was stated that the: outstanding loans on Sept. 29 for 
électric lighting were £24,402, and the total outstanding 
loans of the borough amounted to £330,899. The high- tension con- 
tinuous-current system, with traneformere, was used. The works 
wers first eetabliehed in 1805, but the demand for current last year 
exceeded that of the previous year by 50 per cent. The Corporation 
reduced their price for motor purposes, and it is believed that 
during the present year there would bo a considerably increased 
demand in consequence. The capacity of the present plant is 
380 kw., and when extended it will be increased to 560. The works 
included in-the estimate for the loan comprise an extension of the 
engine-room,- with additional office accommodation, a 250. h. p. 
generator and steam-engine, with condensing plant, additional 

iler, two additional transformer stations, with the necessary 
transformers, and high-tension feeders and wires, 

: Bristol. — Lieub. Colonel A. C. Smith held an enquiry last week 
into the Town Council’s application to borrow £145,150 for the 
extension of the existing electric installation. Mr. W. H. Wise 
said the present scheme had been in operation about seven years, 
and during the last eix years the demand for current had increased 
from 14,000 to 81,000 lamps. The increase during the last year 
was more than in any previous year—18 100 lampe. The present 
application dealt with the extengion of the premises ab Temple 
Bank and the erection of the works and plant at Avon Bank. 
They had not been able to obtain sufficient land to carry oub all 
extensions at the former site. The charge upon the rates for 


electric lighting purposes did not produce. any charge as against 
the ratepayers, as the concern was worked at a profit. Up to 
Marob 25 last year their grose receipte were £26,223, and the groes 


expenditure £13,992, leaving a balance of £12,630. After paying 
back the instalment of loan and interest they had in hand £2 000 
clear. They believed that the extensions would be sufficient for 
the next three years. Mr. Faraday Proctor, the city electrical 
engineer, said they estimated to generate 1,840 kw. at Avon Bank, 
which was equal to 60,000. Ib was also pointed out that the electric 
light had not been a charge upon the rates for the pasb five or six 
yeare. The proposed loan was for private lamps only. 


G:oucester.—At Tuesday's meeting the City Council adopted 
the 1 scale of charges for the supply of electricity for 
motors or other power purposes : 44d. per unit for any number of 
units up the equivalent of 100 hours’ use per quarter of the 
maximum demand recorded by the demand indicator; 14d. per 
unit for all consumption during the quarter beyond the above. 
Mr. Hammond reported that the contract for the electricity works 
buildings provided for a temporary end against the proposed refuse 
destructor works, and the specification for the refuse deatrustor 
works provided for taking down the temporary end and substitut- 
ing a permanent brick partition, and suggested that the Corpora- 
tion might avojd inconvenience and save some expense by omitting 
the temporary end and at once building the brick partition It 
was recommended that this should be dune, and that Mr. H. A. 
Dancey, the architect, should be directed to communicate with 
Meeers. Gurney and Sons, the contractors, as to carrying out the 
work. Ab a subsequent meeting it was reported that Messrs. 
Gurney could nob carry oub the works referred to at the schedule 
prices, but would be willing to do so if allowed 15 per cent. above 
them. Ib was resolved that this be done. After considering five 
eelected applications for the appointment of charge engineer, Mr. 
A. C. Healey, Gloucester, was appointed ab a salary of 35s. pur 
week, the engagement to be terminated by a week’s notice on 
either side or by the Corporation giving a week’s salary in lieu of 
notice, the duties to be such as may from time to time be arranged 
by the chief engineer or by the Electricity Supply Committee, 

London County Council —Ab the meeting of the Council on 
Tuesday the Finance Committee reported that they had considered 
an application from the Shoreditch Vestry for sanction to the 
borrowing of a sum of £96,000, repayable within 42 years, in 
réspect of the cost of erecting and equipping a new electric lighting 
station. The sum required for building works was £32,095, but, 
as the drawings were not yet completed, they proposed at present 
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bo eanction £28,000. The amount for engineering works was 
£63,905, but, as the Vestry had nob yet decided the type of boiler 
to be employed and the arrangement of steam and other piping. 
they proposed that £42,000 should be sanctioned on account of 
engineering works, They recommended accordingly. This was 
agreed to. With regard to the action by the Greenwich District 
Board alroady referred to by us, the Highways Committee recom- 
mended that the solicitor do take proceedings. against the London 
Electric Supply Corporation to recover penalties in respect of 
its default in not having maintained a constant supply of 
electrical energy in the area included in the London Electric 
Supply Corporation Electric Lighting Order, 1889. Sanotion to 
applications was recommended from the London Electric Supply 
Cor ration of intention to lay mains along Westminster eee: 
r and Westminster Bridge and acrors the end of Victoria- 
embankment ; the County of London and Brush Provincial Electric 
Lighting Company, under the Wandsworth Order, 1892, of inten- 
tion to lay low-tension mains along both sides of Balham Station 
Approach, Pendennis-road, and Farm-avenue; and from the 
Hammersmith Vestry to lay an electric light main across a portion 
of Ravenscourt Park to the public library (subject to the work 
being carried oub under the supervision and the ground being 
reinstated to the eatisfaction of the chief officer of the Parks 
Department) The Council approved of the further application 
of the St. James’s and Pall Mall Electric Lighting Company for 
the construction of an extension to the generating station, and 
works at Carnaby-street, Regent-street, Sb. James's, to abut 
Garton street and Marshall-street (subject to certain conditions). 

Croydon. — The Lighting and Electricity Committee have 
reported as follows: Before the mains extension is carried aloug 
Brigstock-road the cable will be laid along Melfort-road to the 
end of the continuous line of houses then built. The estimate for 

ublic street-lighting hae been reduced in respect of arc lighting 
by the sum of 21.000. The sub-committee appointed to consider 
the question of charges for electric current have made an enquiry 
as to the causes of the numerous complaints and questions relating 
to the charges for last quarter, and find they are due to (a) the 
difficulty of understanding the system, and nob allowing for the 
facd thao only half.an-hour maximum was charged in the summer 
quartere, and hence 14 hours had to be charged in the winter 
quarters; (b) the inevitable difference in price charged to each 
consumer ; (c) the fact of the consumption of current being heavier 
than for the corresponding quarter of last year, due to darker 
weather having prevailed ; (d) with regard to the complaints as to 
the light, there must be slight variation of pressure from time to 
time, bub (except in the case of accident) the preesure at the 
station has been kept normal. With a view to answering these 
complaints as far as possible, an explanatory circular will be 
sent to all consumers. The circular contains also a notifica- 
tion that each reading of the demand indicator is now put 
on the meter carde and that the indicator will be temporarily 
disconnected (free of charge) for occasional extra lighting if 
desired, bub not for more than one night a month. Also that 
the indicator measures the quantity only, and is unaffected by 
variation of pressure. The sub-committee further agreed that the 
maximum demand system, with charges of 7d. aud 2d., as sanc- 
tioned by the Council in June last, is in all respects the fairesb to 
the consumer, and they recommended that the present method of 
calculating the maximum hour by taking half an hour in the 
summer quarters and 14 hours in the winter quarters, being the 
fairest to the consumer, be continued, as each quarter’s account 
is then complete in itself, nob being dependent on any other 
quarter. With regard to the complainte made by consumers thab 
they had been misled into expecting a larger reduction than they 
obtained, they recommended that, on the completion of the firat 
12 monthe’ working under the 5 system, any consumer nob 
in arrears with the payment of his account, who has been the loser 
by the method of calculating the maximum bour, may have his 
account recalculated on the basis of 365 hours’ use of the maximum 
current, and shall be credited with any amount he may have paid 
in excess.” This report has been adopted. 


LEGAL INTELLIGENCE. 


NATIONAL TELEPHONE COMPANY, LIMITED v. CON- 
STABLES OF ST. PETER PORT, GUERNSEY. 


This was an appeal heard before the Judicial Committee of the 
Privy Council from a judgment of the Court of Judgments in the 
island of Guernsey of June 15, 1897, affirming a decision of the 
Royal Court. 

Mr. 1 Q C., Mr. Forbes Lankester, and Mr. Roskill 
appeared for the appellants; and Mr. Rawlinson, Q. C., and Mr. 
Robert Younger, Q C., represented the respondente. 

The arguments were heard in November before a Board com- 
pad of the Lord Chancellor, Lord Macnaghten, Lord Morris, 

ord Shand, Lord Davey, Lord Brampton, and Lord Roberteon, 
when judgment was reserved. „„ 

Lord Davey, in delivering their Lordehips’ judgment, said the 
suit was instituted by the representative of the appellant company 
against the respondents, the Constables of St. Peter Port. The 
action was brought claiming a sum of £250 from the respondents, 
in that they had mal a propos et contre droit cub, or caused to be 
cub, the telephone wires seen to the appellante which the 
company had stretched across the high road known as La Grande 
Rue,” in the parish of St. Peter Port. The respondents pleaded 
three exceptions to the appellants’ claim: (I) tha by a certain 
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indenture made between the Postmaster-General and the appel- 
lante, and dated March 25, 1896, the right of the appellants 
to carry on their business was restricted to specified areas, 
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5816. Improved manufacture of filaments for elootric inean- 
! descent lamps. Alfred Julius Boult, 111, Hatton-garden, 
London. (André Blondel, France.) (Complete specifica- 


saree Fe e which in June, 1896, Guerneey was tion.) l 

nob one ; thab the appellants’ memorandum of association gavo | 5321, Improvements in the aistributi 

them no power to carry on their business in Guernsey; and (3) current for electric traction. George. Davie Be. lar. 
that the appellants bad no right by custom to carry wires over the gravine-gardens, West Kensington, London. N 


said street without the permiesion of the reapondents, who had 
expressly refused the same. Those exceptions were allowed by 
the Royal Court and the action was rejected with costs, and that 
judgment was affirmed by the Court of J udgments. The appellants 
before their Lordships did not contest the first and second excep- 
tions. Ib was admitted that ab the date of the action the Tele- 
Rrapb Acts of the United Kingdom did not enable the Postmaster- 
General to confer upon the ooa pany the privileges contained in 
his license within the island of Guernsey, and his license did not, 
in fact, do go, the island not being an “exchange area.” Ib was 
also admitted that the company was not then authorised by 
ite memorandum of association to carry on business within the 
island, The latter point did not appear to their Lordships 
to be material. If the business was ultra vires of the company, 
that was a question for the shareholders or for the Attorney- 
General, and nob one which the constables’ had any interest to 
raise. Thegppellante, however, denied that the Constables had by 
law any such power as thab claimed by the third exception, and 
they further said that, if there be any rule of law which required 
their previous consent to be obtained to the stretching. of wires 
across the streets, ib did nob follow that the Constables had a right 
to take the law into their own hands and of their own motion cub 
the wires, for which proceedings (they said) a special power must 
be shown. Their Lordships thought that there wero nod aufficient 
materials before them toenable them to eay that tho Constables 
had nob such a power as: was claimed and was declared by the 
Guernsey Court to be vested in them—viz., to prohibit the wires 
being stretched across the public streets, and to remove them if 
placed there without their consent. It must be admitted thab 
such a power was not expressly conferred on the Constables 
by the ‘Ordonnance’ Générale relative aux routes rues et 
chemins of 1840, and was not to be found in thab document 
unless ib be contained in the general power of ‘surveillance ” 
of the highways, but their Lordships did nob think it neces- 
sary, in the view which they took of the case, to express any 
decided opinion on thab print. Ib was important to observe 
what was the substance, or, in the language of English pleaders, 
the gisbd of the action. The complainants alleged a statutory 
right to place their wires acroes the street, and complained of the 
interference by the respondents with their statutory righb. The 
defence pleaded by the first exception was that the appellants had 
no auch right. If so, the action failed. Id was true that the 
declaration averred that the wires were out, bub there was no 
allegation of unnecessary damage to the wires in removing them, 
and the action did not appear to bo eo framed as to enable the 
complainant. to recover for auch. unnecessary damage (if any) 
Their Lordships thought that an action would not lie against the 
present respondents for the mere removal of the appellants’ goods 
from a public place in which they bad no right to place them. 
Thad appeared to be the case. in those pleadings, for no other right 
bub the alleged statutory right was averred. The appellants had 
not brought before their Lordships any rule or practice in the 
Guernsey system of. pleading which would justify them in putting 
on the pleadinga any interpretation differend from thad which the 
Court seemed to have adopted. Their Lordships would therefore 
humbly. advise her. Majesty that the appeal should be dismissed. 
The appellants would pay the costs of it. 
for che text of this judgment we are indebted to the Times. 
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52382. Improvements in storage batteries. Patrick Kennedy, 52, 
Chancery lane, London. (Complete specification.) N 

6252. Improvements in apparatus for controlling and regu- 
lating electric motors. Lloyd Higginbottom, John 
Henry Hindle, and Thomas Mannock, Crown Ironworke,: 
Hyde-road, Wesd Gorton, Manchester. 

5357. Improvements in apparatus for winding or producing 
coils, bobbins, helices, or the like, aueh as are used 
for electrical purposes. William George Heys, 70; 
Market-street, Manchester. (John Scott, Richard arley, 
and James Chris Anderson, United States.) (Complete 
specification. ) E 

5274. Au improved precess of and apparatus for the eloctro- 
deposition of metals, William Young Buck, 45, South- 
ampton-buildings, Chancery-lane, London: (Completé 
specification. ) ak 

5293. Improvements in er connected with lead presses for 
making plates for electric accumulators and the like. 
William Phillips Thompson, 6, Lord-street, Liverpool. 
(Accumulatoren und Electricitäte Werke Act.-Ges., vorm. 
W. A. Boese und Co., Germany.) (Complete specification.) 

5294. Improvements in olectric bells. William Richard Wynne, 
322, High Holborn, London. 

5321. Improvements in plates for storage batteries, Herbert 
John Haddan, 18, Buckingham-street, Strand, London. 
(Charles August Lindstrom, John Hewitt, and Thomas 
Hewitt, United States.) (Complete specification.) ` > 

7 Maron 21, . | 


5327. Improved system of distribution and oollection of 
current for electric traction. George Davis, 38, Mar- 
gravine-gardens, West Kensington, London. 4 

5353. Improvements in electric traction. Edward Henry Tyler, 
16, Kirketall-road, Streatham Hill, London. i 


5356. Improvements in or relating to electric cables. Robert 
Kaye Gray, 111, Hatton-garden, London. i 
5361. An imprevement in lamp caps for bayonot-sccket 
elcotrióo lampholders. E. Graham Sheppard and Nernst 
Electric Light, Limited, 82, Victoria-street, Lontion. 
5376. Improvements in electrodes for electrolytic purposes. 
Edward Hopkinson and Andrew Thomas Smith, jun., 56, 
Chancery-lane, London. : : a 
5382. Improvements in step-by-step printing telegraph instru- 
ments, Louis Marino Casella, 1, Queen Victoria-street, 
London. | ä oe N > 
6387. Improvements in apparatus for wireless telegraphy. 
Guglielmo Marconi, Birkbeck Bank-chambers, South- 
ampton- buildings, Chancery- lane, London. ue 
5393, Improvements in trolley poles and standards for olectric 
traction. Robert Price Strachan, 70, Chancery-lane, 
London. i 
5394. An improved mothod of insulating electrical conductors, 
Ernst Nappert, II, Southampton-buildings, Chancery- 
lane, London. (Oscar Schaefer, Germany.) (Complete 


specification. ) 
Maron 22. 


5402. Improvements in and connected with primary and 
secondary galvanic cells. Edward John Wade, 18, 
Bournevale-road, Streatham, London. 2 

5430. Cable suspenders for multiple switchboards or similar 
apparatus. Hermann Oppenheimer, 55, Redcross-street, 
Barbican, London. (Actien-Gesellachaft Mix und Genest, 
Germany.) 

5431. Improvements in and connected with multiple switch- 
boards for telephone exchanges. Hermann Oppen- 
beimer, 55, Redcross-street, Barbican, London. (Actien- . 
Gesellschaft Mix und Genest, Germany.) 

5443. Magnetic chucks. Oakley Smith Walker, 40, Chancery- 
lane, London. (Complete specification.) 

Marca 23. 5 

5482. Improvements in driving vehioles by olectricity, James 
Enright, 202, Holland- row, Kensington, London. E 

5496. A process for depositing. puro tin by electrolysis, 
Ernest Quintaine, 8, Quality --comrt, Chancery - lane, 
London. (Complete specification.) 

5512. Electrical balance or contact device suitable for 

l operating various hinds of mechanism when the 
equilibrium of a voltmeter or othor sensitive instru- 
ment is disturbed. Alfred Warwick Gattie, 37, Essex- 
street, Strand, London. , 7 

5881. Improvements in the manufacture of primary batteries. 
Maurice Leclanché, 45, Southampton - buildings, Chancery - 
lane, London. e a l 

5528, Improvements in electrie. aceumulators. Luis Gumiel, 
18, Southampton - buildings, ‘Chancery - lane, London, 

Complete specification.) =, So eee 


* 


PROVISIONAL PATENTS, 1900. 


z . Marcu 19, 

5146. Improvoments in or connected with fittings for electric 
lighting. Frederick Shaw and Frederick Greenfield, 24, 
Tempie-row, Birmingham. 

5154. Improvements in electric traction. Samuel Green Bennett, 
Clyde House, Heath Town, Wolverhampton. 

5167. Improvements in and relating to alternating-current 
clectromotors. Joseph Yates, Walter Yates, and John 
Bradbury Bent, 70, Market-street, Manchester. (Com- 
plete specification.). .. .. a 

8178. Improved menuns fot connecting electric cables. Charles 

Aubrey Day, 321, High Holborn, London. (James Gilbert 
White, United States.) (Complete specification.) 

5183, Improvements in eléotric locks. Henry Edward Newton, 
6, _Bream’s-buildings, Chancery-lane, London. (Henry 
Guy Carleton, United States.) (Complete specification. ) 

5184. Improvements relating to electric tramways. Frank 
Boulton Aspinall and Arthur James Ireland, 6, Bream’s- 
building, Chanoery- lane, London. . 

6187. An automatic telephone-call recorder. Arthur Edward 
Lamkin, 53, Chancery-lane, London. 

6191. Improvements in electric heuting systems for cars. The 
Westinghouse Brake Company, Limited, 322, High 
Holborn, London. (Frank C. Newell, United States.) 

5196. Improvements in simultaneous olectrio tolegraphy and 

telophony. Charles Adam Randall, 98, Prinoe of Wales - 
mansions, London. „ 
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COMPANIES’ STOCK AND SHARE LIST. 


MAROH 24, 


„ Transformer of alternating currents into continuous 
currents ef equal or different tsnsion. Raymond 
Rougé and Georges Faget, 52, Chanoery- lane, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 103, 
Sept. 27, 1899, being date of application in France.) 


Mame Amount Price last 
. paid, Tuesday. 
Commereial and Industrial.— 


Aron Electricity only 6 p.c. Cum. Pref. shares, 1-125,000 1 a 11/10-18/19 


5562. Improvements in apparatus fer transforming single | British Insulated can rz. 1.2900 — = 
and multiphase altornating currents into continueus —— Sper cent. Cum. mei 650 .. 105 wo i 3 
currents and inversely, Raymond Rougé and Georges | British Electric Works, Ordinary, 60,001-95,000 „ 1 
Faget, 52, Chancery-lane, London, (Date applied for | — u ff , i Morgner br ma Ha: „. f 
er Patents, etc., Act, l 03, Nov. » | British Westinghouse pled ner = 
being date of application in France. ) — invert E, Ordini ay V 5 $ oo I 
5569. Improvements in er connected with electric storage | —— Mon. Cum, per cont. Prof. ...e..esseeeeeceee — °° 
batteries. William Phillips Thompson, 6, Lord. streeb, — pes con® — — 5 100 8 iok 
Liverpool., (Elmer Ambrose Sperry, United States.) | Callen i Gable, Debentures.. .... .s o -o ꝗ . æ.. 22. 100 . 113-116 
(Complete specification. ) 5 JJ os s oo 144-16} 
%5. Improvements relating to the measuremont of electric | Grompton tnd Oo, . . . . . . 1 4% 
pewer and enorgy in three-phase alternating-current —— § per cent. Debentures ........ o. eene. deksesan. = “oe 101 
systems. Riccardo Arno, 45, Southampton-buildings, | Bison and Swan United, Ordinary... ~~ ~. ~.. 5 shh 
Chancery-lane, London. (Date applied for under Patents, 333 Deb. Stock, Red —— . 100 85 
eto., Act, 1883, Sec. 103, Aug. 26, 1899, being date of Mlootric Construction... Fri . „ Des i 
application in Italy.) — 7 per cent. Camalativs 5 . o ceco oe 11 ʻi ae 
5598, Improvements in electricity meters. Arthur Wright and | giftre fire Riscleo-Cheraioal and Power, Ordinaty........00. 1 = 1 
the Reason Manufacturing Company, Limited, Norfolk | W. T. Henley Telegraph Works, Urdinary /... . 6 189-16) 
House, Norfolk-street, Strand, London. — 4} per cont, Freferenooeos ((( 5 
per cent. Debentures . . . 100 . 110-114 
India ala Bub r, Gutta Percha, and Telegraph “Works ...... 10 * 
per cont. Dobenture e „ 100 .. 99-108 xd 
COMPLETE SPECIFICATIONS ACCEPTED. Telegraph Cos Construction and Maintenance — = = = ~ = = -B. 167106 
ished ; Telegraph annfecturing, Or Ordinar. «„ 6 — 9-10 
To: be pet 1 April 14, 1900. = per cent. Cum. Pref aide F 53-6 
899. Wil'ans and Robinson, Ordinary. 2 40050 50 ieee : .. 11-13 
1434. Electric telograph apparatus. Brown. = ee on TEn T BOU OT cay Baa oe 


——— 4} per cent. Daum, Pret 80,001°60,000 oa 100 oe 104- 


4360. A f 
pparatus for use ia electric traction en the conduit Electrie Lighting and Supply.— 


system. Vedovelli and Priestly. 


6064. Electric relays. Wise. (Crehore and Squier.) DRAAIE and Poole, Ordinary ..- : 7e 5 Hee 10 5 iff, 
6159, Facsimile telegraph apparatus. Boult. (Lany.) 4} per cent. Cum a Sher e ‚· 227 9 . 2 
6100. Facsimile telegraph apparatus. Boult. (Lany.) e capt, Preference... nary „„ 
_ 6205. Electric meter vehicles. Loir. 1 Strand... 3 A ko 10 
7479, Secondary batteries. Justice. (Preiss Electric Storage oe at Si Bea %%ͤ; N 6 
Syndicate, Limited.) Chelsea 55 ply . CCC 8 
7802, Electrical batteries. Jungner. aoaia es: 355 10 — 19.41 
9007. Apparatus fer regulatiug the arc in electric arc lamps. TRES matali Cumulative Pref. ö 9 ꝙ . . 10 „ 18-14 
Chatterley. t Eondon a Debenture Stoc tock . seb uwd 100 
County ranty of don and Brush Prov incial, ‘Ordinary METET 


2 
EL 
* 


8880. Safety devices for use in connection with electrical 
distributing systems. Partridge and Lendon Electric 
Supply Corporation, Limited. 


ooo § t. Cum. Pref. — © oe 

— 4 ve per pol Debentures Prov. Certs. All pd. Rd.. 11 
Edmundsons’ Electricity Corp ration, Ordinary, 1-17,400.. 5 44-51 
Kidderminater and Dist. Pise Lighttag and Traction, Pret 10 — 10-10} 


$468. Arc lamps. Boble, Bohle, and Phillips. London Beotio, D Ordinary . 3 a 1 3 
2 —— cen Pref. . se F 
8434. Electric aro lamps. Stockwell. Z a ber cent. 1st Mortgage Bebeuture Stock, Bed. = * 100 = 100-108 
10233. Coin-operated mechanism specially applicable for . 5 10 Pe 18414 
| 3 E i Ey R Da Bois and Mutual] — 4 per cent. First Mortgage Debentura Brock $ 5 100 . 114-11 
mi — cent. Mortgage Deventare, Red 9 : ¹: . 100 .. 96-98 
10839. Automatic oleetrie cut-out devices for electric cooking | Notting Meen eine . 9 .. 10 16} 
apparatus. Schindler. 9 6695659659669: %% %%% %% „% «„ BE OD ee i 
11328, Electrio traction. Bochet. —— £4} Shares, New i ad ge TT a: 44 
Oxf rd Biectric, ary 1-96 an 407-10, 810 ee ss TELELE] 6 ee -7 
11381. 9 apparatus for effecting rotation at a distanoco. River Plate Electric Light and Traction, Deb. . ...... 100 . 75-85 
eau. Royal Electrical Com yot Mo Montres: . 1g... 150-170 
13650. Bonds for eloctric tramways and railways. Kenway. A per cent. hares Mortgage Debentures. 100 . 104-106 


C hlasmi fer’ steam: aeneratoiss| c= ¢ osc cect Dene to Supply, Ua, ede O 


—— Í cent. Debenture Stock ... „33 100 


Mathews. South on, Ordinary . 8 = 4 
25768. Electric lifts or elevators. Rowntree. ä Mall, Ordinary; 101-90,000 ... 3 .. 14.45 
1900. 1 Per cent. Prei a ae 90 
2:80. Telephone transmitters, Dallaire. F e 6 % „% „%% X „„ „% „%% „% %% „% % „%% „%„%ẽb7ß „% „6 5 1 143 
3106. Automatic electric ocircuit- breaker. R ectric ays.— 
Farrar. i eed, Reed, and Central London, Ordinary 8 — 10 10-103 


—— Pref. Half-Shares - 355 —.—.—.— 8 . 42. 


3107. Isolated alternating low- tension systems of olectrical deferred e 0 Jes 5-6 
distribution. Reed, Reed, aud Farrar. Olty ty and South London, Consolidated Ordinary oc 959＋* 2 100 67-7 
| — pit oeni de Baa ITI sao! 
5 Pret. Stock 8 5 ces 100 Sx 13 
ee 0 6 0„%ꝗ% % % % „ ge „%%% „%%% „ 6 „„ ee 1 -187 
Liverpool Od head n 
TRAFFIC RETURNS. a a a a a a 
5 a. 5 Electric Tramways.— 
turns for receipts Fleet | 8 : 
8 aa N a E EE A reece eee 10 Tbe 
Ending 1900. 1809. decrease. | 1900. ) 1899. | British Electric Traction, Ordinary, 1-50,000 5 . . 10 17.18 
— — ey a 2 — e % %% %%% „% „%9E 10 ee 1 17 
Birmingham Tram £ £ £ £ £ — * cont. Q Om. Fi. 36,001 1.60, 000 r 10 wu 
— dent 
ways Co Mar. 24 [3 907 3, 390 + 517 [47.257 [44.793]. Ayres & Belgrano Ten, e 1-40,000 * 85 1475 
Blackpool. -Fleetwood| ,, 24 187| 174 + 13| 1,872 | 2,087 => (pect P 5. 4 
5 5 15 ae 2400 Jas + 109 28.059600 — 00 ok, Hed. e 100 5 jet 
ram : 1 + "9 = 6 t. P f U ; 625266 2 6 „6 „ 06 eo — 
City & South London 5 25 1, 3531, 108 + 245 14, 579 13,3: 319 Kidderminster and Preference, 100,001-170,000. <=- Fret... 10 . ie 
Dover Tramways sale yg oe 137| 124 + 13 | 1,723 | 1 1,696 New General Traction, Ordiuary..............c0c. ages i : 5 8 N 4 i 
aka le aah „ 232.778 872 +1,906 | — 05 wea gl, rer oont. dpa, . . . 21 
Halif Corpo lectric| ,, 23 565] 601| - 36 Oldham, Aston, and Hyde Tramway, Ordinary .........- 10 „ g 
ax Corporation| ,, 18 537 315 + 222 29,1850 10,3 399b Preference . . ... l0 .. 10. 
Hal erpool Cor n E.S. 24 | 694 25 1946 Potteries Electric a Tek Let eee „ HER 
Corporat’s Feb. 24d 8, 882 6,723 41,169 |52, fad 40 1 —— 5 per cent. Cum. Pref., 1-20,000 ......... 0.2.62, 10 . 10.11 
a Overhead| Mar. 25 |1,219|1,269| — 50 16,860 15,620 Telephones. — 
ene ration] „ = 1,815) — Nene Nin 88 Construction and Maintenance 3 
rdshire 0 one, Ordinary 8 ih 
South Staffordshire! e 23| 607! 542| + 165 | 7,200 | 7,092 — $ per cont. Gum. Paai Frei III 0 Sh 
a Since April 1, 1899. Binoe Juno 2, 1898, —— E pet cont Non: Cam, Third Pra ..., 2...2 . AEN 
c Total receip artly wical. 6 Since July 5, 1899. Oriental ne and — IIIT 55 ss ue 
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NOTES. 


Paris Congresses.—We are informed that a congress 


on steam engines and boilers will be held from July 16 to18 


at the Paris Exhibition. The subjects for discussion at this 
congress have to do with the inspection and supervision 
of all machinery using steam. 

Royal Institution —A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, Sir J. Crichton-Browne in the chair, when the 
following were elected members: Mr. R. T. Glazebrook, 
Mr. E. J. Humphrey, Mr. H. S. Maxim, Mr. S. W. A. 
Noble, Mr. W. F. Snell, Mr. W. J. Tennant. 

The Hispano-American War. We notice that on 
Friday last the United States House of Representatives 
considered the Bill for the payment to the Eastern Tele- 
graph Company of the cost of repairing the Manila-Hong 
Kong cable, which was cut by Admiral Dewey prior to the 
destruction of the Spanish squadron at Manila. The Bill 
was eventually referred back to the committee. 

The Chemical Society.—At the last meeting of the 
Chemical Society Sir H. Roscoe delivered a lecture on the 
work of Bunsen. He began by speaking of the work of 
Bunsen with respect to cacodyl compounds, in experiment- 
ing with which he lost his right eye. His work on 
blast furnaces, carbon-zinc batteries, photometers, calori- 
meters, spectrum analysis, etc., was then explained, and the 
lecturer afterwards gave some very interesting personal 
anecdotes respecting the deceased scientist. 

Glasgow International Exhibition.—It is officially 
notified that all applications for space at the Glasgow Inter 
national Exhibition, which is to be opened in May, 1901, 
must be lodged not later than June 1, 1900, with the 
general manager, Mr. H. A. Hedley. There are inall eight 
classes, amongst which are agriculture, mining, industrial 
design and manufactures, machinery and labour saving 
appliances in motion, locomotion and transport, marine 
engineering and shipbuilding, lighting and heating, 
scienco, etc. 

Association of Municipal Corporatlons.—At tho 
annual dinner of this association held last Friday Mr. Chaplin, 
M.P., referring to the question of municipal trading, said 
he was surprised at the attitude taken by some in the 
House of Commons towards the Government’s proposition 
to appoint a committee to enquire into the principles 
which ought to govern municipal authorities in this respect. 
As to the question of housing the working classes, he 
thought the solution of the difficulty lay in providing cheap 
trams and trains. 

The Metropolitan Railway.—<At the extraordinary 
general meeting of the Metropolitan District Railway Com- 
pany, in which the Bill now before Parliament was approved 
by the shareholders, considerable reference was made to 
electrical driving. We understand that some successful 
trials have recently been made on the section which has 
been equipped electrically, from Earl's Court to Kensington 
High-street, ond that the Board of Trade inspection was to 
take place in the early part of this week. The result of this 
inspection is not to hand at the time of writing. 

The Volta School at Naples.—This school, so called 
in remembrance of Allessandro Volta, has been formed in 
Naples with the purpose of producing engineers who shall 
be quite up to date in all that concerns the various applica- 
tions of electricity. The scholars, who number about 400, 
provide their own tools, and go through courses in elec- 
tricity, chemistry, mechanics, eto. It is stated that they 
easily obtain employment on leaving the school. The 
school is aided both by the Government and the town 


authorities, and the pupils pay only a nominal fee, which 
in special instances is dispensed with. 

Indian Telegraphs.— We note with satisfaction that 
the authorities having charge of the telegraphic arrange- 
ments in India are endeavouring to create better inter- 
communication between the various towns. Thus we learn 
from Indian Engineering that automatic telegraphy has 
been introduced between Calcutta and Bombay with the 
most satisfactory results, telegrams being transmitted at 
the rate of 120 words per minute in each direction. 
Although the distance traversed is nearly 1,300 miles, it 
has been found possible to work direct between the two 
cities without requiring an intermediate repeating station. 

New Provisional Orders.—The first batch of new 
provisional orders granted by the Board of Trade during 
the present seasion is confined entirely to local authorities. 
Thus the following municipal authorities will soon be 
entitled to supply electricity in their districts, as the 
Board of Trade has granted their applications for a pro- 
visional order: the Corporations of Basingstoke, Newark, 
and Penzance, and the Urban District Councils of Brierley 
Hill, Cleethorpes, Elland, Erdington, Exmouth, Farnham, 
Leek, Littleborough, Maryport, Nantwich, Ormskirk, 
Penrith, Prestwich, Redcar, Sowerby Bridge, and White- 
field. | 

Custom House Idiosyncrasies. — The Custom 
House authorities in India have been much concerned of 
late by the fact that telephone poles, although imported 
in the form of tubes, are not adapted for use as pipes. 
They have accordingly issued a circular to the effect that 
these tubes are not really tubes, as by reason of their 
tapered ends they are specialised for their use as standards. 
In consequence of this they are to be classed as telephonic 
instruments, apparatus, and appliances. It is interesting, 
however, to note that the customs do not lose by this change 
in the classifying of the poles, as the duty is increased 
thereby from 1 per cent. ad valorem to 5 per cent. 


Bristol Engineers.—The annual meeting of the 
Bristol Association of Engineers, recently held in that 
town, resulted in the following officers and members of 
committee being appointed for the session: President— 
Mr. F. J. de Soyres; vice-president—Mr. J. R. Bennett; 
hon. treasurer—Mr. A. P. I. Cotterell; hon. secretary— 


Mr. Nicholas Watts; auditors—Messrs. T. J. Moss Flower 


and D. McDonald Stuart; members of committee—Mesars. 


H. E. Chattock, H. W. Harding, and J. McDonald. At the 
meeting in question a paper was read by Mr. A. P. I. 


Cotterell on The Engineering Aspect of Sewage Purifica- 
tion.” 


Electric Motors.—The driving of factories by elec- 
tricity is now generally adopted whenever new manufac- 
turing undertakings are started. In this connection the 
question yet to be decided is the exact point at which it 
pays to provide an individual motor to each machine tool 
rather than grouping a number of tools on a countershaft, 
Mr. Jackson’s opinion, as stated before the Ameriean 
Society of Mechanical Engineers, is that all large tools 
requiring from 5 h.p. to 74 h.p. should have their own 
motors, and that smaller machines should be grouped 
together on a countershaft supplied with a motor of from 
3 h.p. to 5 h. p. 


L. C. C. Logic.—The London County Council has now 
gravely decided that it sannot be said to have obstructed 
the National Telephone Company in its endeavour to put 
wires underground, because the consent from the Post- 
master-General had not been obtained. This latter point 
is the subject of a lawsuit, and hence we do not propose to 
discuss it, but the Telephone Company considers that it-has 
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had this consent for years. In any case the company has 
periodically endeavoured to get the consent of the London 
County Council for the past four or five years, and that 
august body has discussed the matter and refused the per- 
mission to lay wires underground. How it can then claim 
that the charge of obstruction is unfounded we do not see. 

Adelaide.—We notice in the report of the Board of 
Governors of the Public Library, Museum, and Art Gallery 
of South Australia for 1898-9, a copy of which has been 
forwarded to us, that the library lighting is not all that 
could be desired. The librarian, Mr. J. R. G. Adams, 
reports the lower gallery to be now well lighted, and the 
upper gallery better illuminated than of old, but the 
Welsbach incandescent burners installed have proved their 
attendant disadvantages, the ronewal of mantles and 
chimneys being found frequently necessary. In concluding 
his remarks upon the shortcomings of the present system 
of lighting, the librarian expresses a hope that the time is 
not far distant when the buildings will be provided with 
the electric light. | 

Boiler Inspection.—The appointment of a Select 
Committee by the House of Commons to look into the 
question of boiler accidents, and to consider the best means 
of ensuring a regular inspection, should result in a reduc- 
tion of the number of boiler accidents. We understand, 
however, from a statement made by the Home Secretary, 
that a clause is to be introduced into the Factory Act which 
will ensure that every boiler used in a factory shall be pro- 
vided with a proper safety valve and steam-gauge, and 
shall be cleaned out by a competent person once every three 
months. It will also be obligatory that a competent 
engineer shall examine the boiler once every three months, 
and that he shall register the result of his examination. 
These precautions, although entailing a certain amount 
of expense, are economical in the long run to boiler users. 

Instantaneous Photo-Micrography.—Prof. A. C. 
Scott describes in the Scientific American an arrangement 
he has devised for obtaining instantaneous photographs of 
small living organisms. For this purpose a strong pro- 
jector taking some 2,200 watts is employed for illuminating 
the drop of water containing the organisms to be photo- 
graphed. The rays from this projector are concentrated 
by a condenser on the object, but it is not advisable to 
get the exact focus on account of the great heat which 
would then be generated. A prism is used for ascertaining 
when the organism to be photographed is in the right 
position in the drop, and the prism is then withdrawn, and 
the rays of light passing through the microscope are 
secured on the photographic plate. With this apparatus 
good photographs have been obtained with an exposure of 
as short a time as ,i,th of a second. Some successful 
photographs made by this means are reproduced by our 
contemporary. 

Viennese Motorcar Exhibition.— Exhibitions of 
motorcars are now taking place at frequent intervals in 
different parts of the world. The last place brought to 
notice as being about to hold an exhibition of this kind is 
Vienna. The exhibition is to be held under the auspices 
of the Austrian Automobile Club, and will open on May 31 
next, continuing until June 10. The presidents at the 
meeting will be Prince Max Egon Fürstenberg, Mr. Paul 
von Schoedler, and the British Consul-General in Vienna. 
‘Tho exhibits are to include motorcars, parts of the same, 
and all appliances and accessories of the sport, and the 
Austro-Hungarian Consul-General in London states that 
valuable prizes will be awarded. An interesting point in 
connection with the exhibition will be that foreign goods 
will be admitted free of duty, and returned free of charge 
afterwards. We are informed that intending exhibitors or 
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visitors should apply for particulars to the British Consul- 
General in Vienna. 

Electrical Crystallisation.—The following is an 
abstract of a paper contributed by Mr. T. Tommasina to 
the Comptes Rendus. The abstract appears in the Journal of 
the Chemical Society, and is as follows: When an electric 
current of less than one milliampere is sent through flat 
zine electrodes placed in distilled water, the electrodes 
being very close to each other, well-defined crystals of 
metallic zinc are deposited. At first no gas is evolved, but 
after the action has been going on for some time, there is 
an evolution of gas from the cathode, the electrodes become 
oxidised, and the deposition of the metal ceases. If the 
anode is removed, cleaned, and then replaced, the action 
begins again. With a copper plate as cathode, and a zine 
anode, crystals of zinc are deposited on the copper. 
Similar results were obtained with silver and cadmium. If 
the two electrodes are too widely separated, then a kind 
of haze appears between them; this contains very small, 
metallic crystals, which are arranged in a chain-like form. 

Henry’s Original Apparatus. We notice in the 
Electrical Review of New Vork a description by Mr. G. C. 
Maynard of an electromagnet made in 1831 by Prof. 
Henry for Yale College, and which is now in the 
Smithsonian Museum. The magnet, without wire, weighs 
some 59zlb., and was formed from a bar of Swedish iron, 
Sin. square and 30in. long. Before bending into the 
horseshoe shape, the edges were flattened so as to give it 
an octagonal shape. The armature is a piece from the 
same bar, but without the edges flattened, its length being 
Odin. and the weight 23lb. The magaet winding consista 
of 26 strands of copper bell wire, thread covered, and 31ft. 
long. The aggregate length of the coils is about 728ft. 
The battery used to magnetise this piece of iron was a 
single-cell battery foi med of concentric copper cylinders 
with cylinders of zinc plates interposed, and “so united 
as to form but one galvanic pair.” The battery was 12in. 
high and Sin. in diameter, and the plate presented a 
surface of nearly five square feet to the liquid. The 
lifting power of the magnet was about a ton. 

The Mersey Railway.—At the half-yearly meeting 
of the Mersey Railway Company, the chairman, Mr. James 
Falconer, informed the shareholders that a great saving 
could be effected by the use of electric traction. It had, 
he stated, the merit that the carriage accommodation could 
be suited to the number of passengers travelling. He 
quoted from estimates made by Sir W. Preece and Major 
Cardew as to the reduction in expenditure obtainable by 
the use of electric instead of steam traction. These gentle- 
men estimated that £11,000 or £12,000 would be saved in 
working expenses, and that the receipta would immediately 
go up £18,000, and within three years £18,000 higher, so 
that between the saving in working expenses and the 
increase in receipts their net revenue would be increased 
by something like £40,000 to £50,000. A gratifying 
feature of the proposal to convert the lines was the almost 
unanimous approval of the company. No opposition was 
anticipated from any other company, and the Liverpool 
Corporation electric mains could be left undisturbed. The 
system which it is proposed to use on this line is the third- 
rail. 

Alternate-Current Arcs.—The conclusion of the 
discussion before the American Institution of Electrica 
Engineers on Mr. Waite’s paper on “The Cost of Arc 
Lighting” is published in the volume of the Transactions 
which has just reached us. It will be remembered that in 
the paper considerable attention was drawn to the advan- 
tages of series lighting with alternating currents supplied 
through a constant-current transformer. The question of 
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the power factor in this system formed a bone of contention 
in the discussion. This power factor naturally depends 
somewhat on the regulating range of the constant-current 
transformer. It was stated by one speaker that the power 
factor generally of the system was below 70 per cent., and 
that at quarter load it fell as low as 24 per cent. This 
would be rather serious where a number of arc lighting 
circuits were supplied, owing to the armature reactions 
which would be set up in the generators. Tho supporters 
of the system stated that they could easily obtain a power 
factor of 90 per cent. From the section we have seen of 
the constant-current transformer we very much doubt if such 
a result could be obtained. 

Electric Traction in Bavaria. —The first standard- 
gauge electric railway in Bavaria was opened for traffic 
recently, the Lokalbahn-Aktien-Gesellschaft having intro- 
duced electric traction on to a portion of their system of 
railways which serves the suburbs of Munich. It is pro- 
posed to inaugurate a 15-minute service of trains between 
Munich and Grünwald. The motorcars employed have 
four axles, and provide seating accommodation for 
90 passengers and standing room for a further 20. 
Each car is divided into three compartments, which 
are electrically lighted and heated. A motor capable 
of developing an output of 50 h.p. is placed at each 
end of the car, and actuates one of the axles of the 
corresponding bogie truck. The generating station from 
which is provided the necessary power is equipped with a 
horizontal tandem compound steam-engine of 150 h.p. 
output, coupled by means of belts to a continuous current 
dynamo giving 180 amperes at 580 volts terminal pressure. 
The track is equipped with overhead trolley wires, from 
which the current is collected by bow contacts. Messrs. 
Schuckert and Co., of Niirnberg, supplied the whole of 
the electrical equipment of the line. 

Snow on Telephone Wires.—Mr. E. Pierard, a 
telegraph engineer of Belgium, has had an opportunity of 
studying this last winter the effect of snow on the tele- 
phone wires near Malines. He found, for instance, that a 
bronze wire 2mm. in diameter collected an ovoid of snow, 
whose two axes were rospectively 28mm. and 36mm. The 
weight of the snow was, roughly, 1:78 times that of the 
wire. A smaller wire 14mm. in diameter collected an 
envelope of snow 4 38 times its own weight. Tue result 
of this snow collecting on the wires running from the 
central office in Brussels imposed an extra weight of over 
30 tons on the supports over this office. In calculating the 
deflections produced by the heavy coats of snow, the author 
found that in many cases the long spans were safer than 
short ones. This was because the long spans sagged 
sufficiently to enable the central portions to find additional 
supports on house ridges, etc. As an example of what 
these sags would be with the weights mentioned above, the 
author found that with a span of 100 yards there was a 
sag of four yards, with a span of 550 yards the sag was 
about 25 yards. It is a wonder that the wires carried such 

a load without their elasticity limit being exceeded. 


The Creeping of Rails.—Up to the present in this 
eountry the electrical engineer has not had the same expe- 
rience as. his American cousin of running electric railways 
and tramways over bridges erected solcly for that purpose. 
There is also evidence from America that certain of these 
bridges are constracted quite as lightly as they should be, 
and on these a considerable amount of trouble has resulted 
from the creeping of the rails. From information published 
by Mr. N. W. Eayrs in the Scientific American on this 
action on the Eads Bridge we obtain the following surpris- 
ing figures: In one month from April 15 to May 15, 1899, 
one of the rails on the eastward bound track crept no less 


than 47ft. 4in., while the smallest creeping action on one 
of the rails on the westward track resulted in a movement 
of 12ft. 74in. The author states that all attempts to 
anchor these rails had to be abandoned on account of the 
strain, fishplates being torn in two and other troubles 
ensuing. He accordingly arranged an ingenious system 
by which a new length of rail was continuously passed into 
the line at an ordinary point. At the further end of the 
bridge a somewhat similar arrangement in the opposite direc- 
tion allows the creeping rails to move out without causing : 
a break in the track. The creeping always occurs in the 
direction of the traffic, and is largely dependent on me, 
elasticity of the supports of the track. 

Copper.—The New York Sun, in a long article review- 
ing the present state of the copper market, exults in tho 
fact that English manufacturers have been compelled to 
buy copper in America in the early months of the present 
year, and that in consequence the price has gone up again. 
We would, however, join issue entirely with the above 
paper in its reflections on the English merchante and 
manufacturers, and in its repeated statement that the rise 
in the price of copper is not due to American manipulation 
and corners. We find, for instance, in the article the 
curious statement that “in England, unlike the United 
States, raw copper is an article of speculation ; the cash 
article and options for the future delivery of it are dealt in 
much the same manner that grain, cotton, and similar com- 
modities are in our own country.” In view of the known 
methods by which the copper market in America has been 
controlled, it is curious to find the New York Sun stating 
that copper is not an article of speculation in the United 
States. A view of the present situation tends in our opinion 
to show that, while the great demand for copper has enabled 
the Americans to hold their own so far this year, the high 
price is not likely to continue. New mines starting and 
increased production in old mines, coupled with the well- 
known laws of supply and demand, will in the long run 
break up the corner in copper. 

An Electric Lightship.—One of the most dangerous 
coasts in North America is that immediately round Cape 
Hatteras. Such is the violence of the storms around this 
Cape that all attempts to erect a lighthouse have been 
unavailing. An ordinary lightship which was tried at this 
spot was torn from its moorings. Owing to this, a specially 
constructed lightship has been designed for placing at this 
special place, and is being built, says the Scientific American, 
by the Fore River Engine Company, of Massachusetts. 
The ship will be steam propelled and electrically lighted, 
will be 112ft. in length, 284ft. wide, and nearly 15ft. deep. 
The vessel is to have three decks, and the hull will be 
divided into watertight compartments. The dynamos and 
engines are to be placed on the main deck, and the electric 
plant is to be driven by two non-condensing double- 
cylinder engines, the steam pressure being 80lb. to the 
square inch. Lamps of 16 c. p. at 100 volts are to be used 
for lighting tlie ship, and the masthead cluster will consist 
of six 100-0. p. 100-volt lamps, these being controlled by 
an automatic flashing device, driven by a belt off the 
dynamo shaft, with a worm and worm- wheel arrangement 
for operating a circuit breaker. On the vessel will be two 
hollow masts, through which the conductors for the mast- 
head lights are to pass. These masthead lights will be 
about 59ft. from the water-line, and are to be adapted for 
either electricity or oil. 

Electric Pumping.—The small space occupied by an 
electrically -driven pump as compared with that required 
for a pumping engine 50 years ago is illustrated in the 
Scientific American, in connection with the pumping plant 
of Dry Dock No. 1 of the Brooklyn Naval Yard. The old 
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engine, which is of the oscillating beam type, was installed 
in 1851 and was able to pump 22,000 gallons of water per 
minute. The engine occupies a lofty room 54ft. square, 
and the oscillating pump is supported by a framework of 
cast iron, eonsisting of a double line of Gothic columns 
and arohes. This Gothic work about an engine seems 
ridiculous at the present day, but it was greatly in favour 
amongst certain engineers about 50 years ago. This 
engine, with its cylinder 50in. in diameter and with its 12ít. 
stroke, is provided with the old parallel motion devised 
by Watts. The total weight of the engine is 270 tons. 
The new pumping plant will consist of two 30in. direct- 
connected electrically-driven centrifugal pumps, capable of 
dealing with 60,000 gallons of water per minute. A 
smaller pump and motor will also be provided for the 
final drain of the dock. These electric pumps do not 
occupy a quarter of the floor space taken up by the 
pumping engine, and the height is, of course, very much 
less. The only question which arises in the comparison is 
as to whether the electrical pumping plant will be in as 
good a state of repair 50 years hence as the old pumping 
engine is to-day. | l 

The Paris Exhibition.—The largest example of 
electrical engineering plant from England to be exhibited 
at tho forthcoming Paris Exhibition will be a direct-current 
dynamo manufaetured. by Messrs. Siemens Bros., coupled 
to the largest Willans engine ever made. This engine will 
be capable of indicating 2,400 b.p., while the dynamo will 
give off some 2,700 amperes at 500 volts. Another English 


exhibit will be a 280-kw. Mather and Platt dynamo, which- 


will be driven by a Galloway engine. We also understand 


that Mesers. Robey and Co., of Lincoln, will have on view 


one of their engines driving a continuous-current dynamo 
of 200 kw. Thus the aggregate output of the English 
dynamos will be 1,900 kw., which places this country third 
on the list. The French makers naturally come first, and 
their machines, of which there are to be 19, will be capable of 


generating over 8,000 kw. The aggregate capacity of the 


machines from German manufacturers will be about half of 
this. An analysis of all the electrical generators being fixed 
to supply the exhibition with light and power shows that 
the three-phase system will supply the most energy. 
Machines of over 10,000 kw. on this system are being 
installed, while the continuous- current system comes next 
with slightly over 8,000 kw. There will be a small exhibit 
of two-phase machinery, and the single-phase alternators will 
have an aggregate output of about 1,250 kw. We under- 
stand that the English plant is well forward, and that the 
large Willans engine may be expected to be running soon 
after the oponing of the exhibition. 


Incandescent Lamps.— There are, as Prof. Cory said 
at San Francisco, incandescent lamps and incandescent 
lamps. The economie value of a lamp depends upon a 
variety of considerations, some of which are not always 
acknowledged. However, experience either from practical 
or experimental use is always of value; hence when Prof. 
Cory says it is more economical to “burn out lamps than 
to burn coal,” it is worth while to look a little closely into 
what he means. In the first place, he does not mean that 
his words are to be taken too literally, as may be seen 
from the example given. The University of Michigan 
uses 500 incandescent 16-0. p. lamps, and a saving of 150dol., 
or, roughly, £30, per annum was effected by using lamps 
absorbing 5'1 watts per candle instead of lamps absorbing 
5'6 watts per candle. The latter lamps have the longer 
life, so that by using the former the cost of renewals must 
be larger, but, notwithstanding thie, the gain is made. 
Neither the cost of the electrical energy nor of the lamp 
is given, and as these are all-important factors in the case, it 


mutators. 
by reason of a slight displacement, nearer the poles on 
one side, the magnetio pull on the armature on that side 
is greatly increased, and tends to strain the bearings 
‘in such a way as to increase the field. 
means have been suggested for overcoming these different 
‘troubles, and we notice that in America the following 


of Chicago. 


will be seen that the statement must be taken to indicate 
individual experience, and not as a rule applicable to other 
places labouring under different conditions. In the case 
mentioned there is a saving of 5 watt per candle, and this, 
multiplied by the number of hours and the total candle- 
power averaging per year, will give the watts saved per 
year. When the cost of the electrical energy per ‘unit is 
known, the saving on this account is known. Against the 
saving must be put the cost of lamp renewals, and the 
balance gives the 250 mentioned. 


Nationai Physical Laboratory.—<A circular. letter 
has been issued by Mr. R. T. Glazebrook, F. R. S., as- 
director of the National Physical Laboratory at the old 
Deer Park, Richmond. In this circular he reviews the 
bistory of the National Physical Laboratory from the year 
1898, when the Treasury Committee issued its recom- 
mendations for the establishment of the laboratory. It 
was then decided to extend the Kew Observatory, and to 
provide facilities for standardising and verifying instru- 
ments for testing materials and for the determining of 
physical constants. Mr. Glazebrook calls attention to the 
fact that the Executive Committee, of which the president 
pf the Royal Society is chairman, Lord Rayleigh vice- 
thairman, and the permanent secretary of the Board of 

rade an official member, includes representatives of the 
Royal Society, the Kew Committee, the Institutes of Civil, 
Mechanical, and Electrical Engineers, the Iron and Steel 
Institute, the Society of Chemical Industry, and the Insti;, 
tute of Naval Architects. It is the intention of the com- 
mittee to continue and extend the work of testing scientific. 
instruments hitherto carried on at the Kew Observatory, 
and they believe that this work will be benefited . in every.. 
way by the increased facilities for experimental investiga- 
tion afforded by the resources of the laboratory. The 
committee are glad to add that Dr. Chree, together with 
all the present members of the observatory staff, have 
consented to transfer their services to the National Physical 
‘Laboratory, so that the continuity of the work will be. 
fully maintained. Certificates will bear the heading 
“National Physical Laboratory, Richmond, Surrey,” and 
will be signed by the director. Instruments and other 
articles sent for testing should be addressed to the Director, 
National Physical Laboratory, Old Deer Park, Richmond, 
Surrey. 


Multipolar Dynamos. — With the great demand hows 
large generating units, the multipolar type of dyname is 
now accepted in practically every central station. In the 
design of these machines for large outputs it becomes 
imperative to use a paralleling system of winding with the 
same number of collecting points on the commutator as 
there are poles to the machine. The alternate sets of 
‘brushes are then connected in parallel, usually on the 
frame supporting the brushes. With this arrangement any 
error in the centering of the armature inside the field 
throws an undue load on certain sections of the armature 


owing to the difference in the air-gap. The first outcome 
‘of this is that certain brushes are considerably overloaded, 


and sparking ensues, which tends to damage the com- 
Another effect is that when the armature ia, 


Various 


expedients are being tried on some 800-kw. machines 
in the power station of the South Side Elevated Railway 
Mr, F. C. Perkins, describing these machines. 
in the Electrical Review, states that a number of points in the 
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armature winding, which are normally of equal potential, 
are connected together by leads through which currents 
may pass from one section to the other. The currents are 
alternating, and they tend to magnetise and demagnetise 
the poles of the fields so as to correct the errors in centering 
which give rise to them. This method of connecting the 
armature conductors together, and not relying on the brush 
gear alone for paralleling sections of the armature, relieves 
the brushes from the large circulating currents which give 
trouble on the commutator. It is stated that with this con- 
struction the armatures may be considerably out of centre 
without injurious results occurring. It is also stated that 
the mechanical strain on the bearings is decreased, but we 
fancy that this cannot be so to any great extent. 


Municipal Trading.—The recent decision of the 
Select Committee of the House of Commons which had 
before it the consideration of the Bill of the Glastonbury 
Corporation for the purchase of the gasworks, is of great 
interest. In fact, the decision gives some indication of the 
line which Parliament may be expected to take in the 
matter of large municipal trading schemes, in which the 
central authority proposes to carry out works in the sur- 
rounding districts. In the case now before us the Glaston- 
bury Corporation had made arrangements with the local 
gas company to purchase their undertaking, which also 
supplied the Urban District Council of Street. The 
Street district had been a good customer, and would, 
of ‘course, still wish to` take a ‘supply from the 
undertaking when in the hands of the Glastonbury 
Corporation. The Select Committee was asked to 
protect the Street Council against an undue profit being 
made on the undertaking in which their ratepayers 
would not ‘share. The Select Committee solved the 
question by restricting the surplus profits which the 
Glastonbury Corporation could apply to their district 
funds to 1 per cent. per annum on the capital for the time 
being of the undertaking. This 1 per cent. is to be looked 
upon as management expenses, and all further profits are 
to go in reducing the pricé of gas. On the question of 
repurchase further protection was given, as it was decided 
that should the Urban District Council of Street decide 
to purchase its part of the undertaking in the future, 
the price to be paid should make allowance for the 
proportion of the sinking fund which had already been 
paid by the consumers in the district. The moat striking 
feature in the above decision is the limitation of the profit 
which should be used for reduction of rates to 1 per cent. 
If this were enforced in all cases, as is only reasonable and 
just, a favourite argument of the strongest advocates of 
municipal trading would. be abolished—i.c, that rates 
would be reduced. In the case of tramway undertakings 
it would be, of course, difficult to so adjust the fares that 
only 1 per cent. profit would be made, but the same result 
could be arrived at approximately. 7 


: Contact Electricity.—Mr. E. Pierard contributes to 
the February number of the Bulletin de la Société Belge 
d Electriciens the results of some curious experiments in 
telephoning without a battery or other source of electricity. 
In these experiments a vibrating diaphragm carrying on 
the back a small platinum disc was so arranged as to touch, 
when vibrating, the platinum point of a screw at the back 
of the diaphragm. When the telephone was connected 
to the screw and the diaphragm respectively, the apparatus 
was found to transmit musical sounds with distinctness. 
The effect in the receiving telephone could alao be increased 
by means of an induction coil. The author proceeds to 
analyse the experiments in order to ascertain whether the 
currents resulted from a Volta effect or from a thérmo- 


electric effect, With the firat object he tried a number of 
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diaphragms with and without the platinum contact at the 
back. The best results were got with a plate of argentan— 
an alloy of copper, nickel, and zinc. This diaphragm had 
a thickness of 0:194mm. Without the platinum contact at 
the back no sounds were audible, but as soon as this was 
added the diaphragm acted exceedingly well, even better 
than the first diaphragm, which was made of tinned iron. 
The addition of the platinum in the centre of the plate 
was proved to be not merely a mechanical advantage, 
by reversing the diaphragm so that the screw contact came 
against the surface of the alloy. A diaphragm of copper did 
not act so well as the above, but here again the addition 
of the platinum contact had an advantage. A diaphragm of 
zinc gave very poor results, and with a diaphragm of 
aluminium no sounds could be heard. An iron diaphragm 
also did not act well except when the platinum contact was 
added. To prove that it was not a thermal effect, the 
whole apparatus was kept at one temperature, and the 
sound was made by the vibration of a rod of wood, which 
acted just as well as when speaking or singing into the 
apparatus. The author, after other experiments, concluded 
that the action was due to contact electricity and to the 
small currents resulting therefrom when the connection 
between the two platinum points was made and broken. 
This is another instance of the exceedingly small currents 
which an ordinary telephone is able to detect. 


Telegraphing and Telephoning Simultaneously 
over one Line.—An article is contributed to the Elektro- 
technische Zeitschrift by Mr. F. Walloch, who discusses the 
progress which has been made with regard to the use of 
single lines for telegraphing and telephoning simultaneously. 
After describing the Rysselberghe system of attaining this 
end, and fully explaining the important part played by 
condensers with the aid of diagrams, Mr. Walloch goes on 
to describe a modification of the system recently introduced 
by the Telephone Works, Limited, of Hanover (formerly J. 
Berliner), which, it seems, has already been adapted to a num- 
ber of large installations, including the Berlin fire brigade 
service, There are 15 brigade stations in Berlin, each of 
which is served by a special network of fire-alarms. From 
these stations underground wires radiate in all directions, 
each wire being connected up to a great number of alarm 
pillars. The alarms are arranged for automatic working, 
and to each is fitted a key for telegraphing to the station. 
As it is, however, a very great advantage to be able 
to maintain a good connection between the alarm 
pillars nearest the fire and the brigade station during 
the progress of the fire, exhaustive trials have been 
made with a specially-adapted telephone constructed 
by the above-mentioned firm, which have resulted in 
the general introduction of the same. To the Morse 
apparatus at the station a stand is attached, from which a 
micro-telephone fitted with a battery switch and a second 
receiver are suspended. The remaining apparatus is 
enclosed in a flat box and placed under the table. 
This box contains an induction coil, a condenser, 
and a circuit key. As it would be expensive to 
equip each of the fire-alarm posts with telephone 
apparatus, a portable set is used, which may be 
attached to either of the posts by means of a plug and 
socket provided for the purpose. Such a portable set is 
carried by each of the brigade carts, there being some 
80 now in use. The brigades cycles are also equipped 
with sets which are very compact in design. Experience 
with the system has shown that the switching in of the 


‘telephone apparatus in no way influences the telegraph 
‘service. Duricg simultaneous telegraphing and telephoning 
a slight knocking is perceptible in the telephone, which, 
| however, does not destroy its audibility. 


474 THE ELECTRICAL 


DONCASTER ELECTRICITY SUPPLY WORKS. 


Evidences of municipal enterprise in many directions, 
but more especially in electric lighting matters, have 
of late been very marked. This applies particularly to 
Northern England, which has added rapidly to the list of 


. Gotncillor Mark Dowson, chairman of the Electricity Com- 
mittee, Doncaster, has been chairman of the Electricity Committee 
since ib was formed, and is one of the very few Doncastrians who 
have had their business premises lighted by electricity from a 
private plant. He has always been a great supporter of the 
electric lighting scheme in Doncaster, and has been most untiring 
and energetic in furthering the undertaking. | | 


municipal undertakings completed. A few weeks since it 
was York, this week it is Doncaster’s—another Yorkshire 
town—turn to inaugurate an electricity supply within ite 
boundaries. The ceremony, which partook almost of a 
private nature, took place on Monday, the 2nd inst., 
when the Mayor (Alderman Bentley), in the prasence 
of the members of the Electricity Committee and a 
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town by the Mayoress. Afterwards the Mayor enter- 

tained the Corporation officials and principal contractors 

for the work to luncheon at the Mansion House. Before 

entering into details of the plant installed, a few remarks 

bearing on the town iteelf and extent of the electric light 

a power scheme undertaken by the Corporation may be 
8. . 


Mr. Carl A. L. Prusmatin, A. . I. E. ., resident electrical 
engineer, Doncaster, after encores a college training in engi- 
neering ab the Manchester Technical College, and serving Éis 
electrical and méchanical engineering apprenticeship, spent some 
time with the Manchester Corporation as chief electric inspector. 
Subsequently he occupied the position of chief assistant electrical 
engineer to the Bradford Corporation at a time when the new 
electricity works, the changing of the system of supply to one of 
higher voltage, the tramway scheme, and the lining oub of arc 
lamps and motors were in hand there. Mr. Prusmann afterwards 
acted as electrical clerk of works to the Doncaster Corporation, 
from which position he was appointed to the post of resident 
electrical engineer in the autumn of 1899, l 


Doncaster is a town of great antiquity, having been a 
Roman station—the Danum of Antoninus. Thegreat Roman 
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Fic. 1.—Map of Mains showing Position of Station and Feeding Pulots, Doncaster. 


few other members of the Corporation, started the 
first engine at the new generating station in Grey 
Friars-road, Councillor Dowson, chairman ef the Elec- 
tricity Committee, subsequently turning on team to the 
second engine, the electric light being switched on to the 


road connecting Lincoln and York traversed the point 
where the town now stands. i 
buildings—namely, the parish chureh—is erected on the 
site of an ancient castle, from which the town evidently 
acquired the former name of Doncastle, given it by the 


One of its most notable 


THE ELECTRICAL ENGINEER, APRIL 6. 1900. 470 
a aM 


Soots. Amongst the other buildings of note are the 
Mansion House, which wae commenced in 1744 and com- 
pleted some years later at a cost of £8,000, the town 
hall, and the racecourse grand stand, all erected by 
the Corporation. Doncaster is especially proud of 
its Mansion House, since there are only two other 
towns in England which possess similar structures 
namely, London and York. The town cannot be 
termed a trading centre, as the shopkeepers depend chiefly 
on the enterprise of the Corporation, the residents, and 
Visitors for support. It is, however, one of the largest 
railway centres in the kingdom, the lines of no less than 
seven railway companies running into it, while the works 
of the Great Northern Company alone employ between 
7,000 and 8,000 workpeople. The Corporation own large 
estates and investments, including the racecourse, which 
yield a total revenue of about £20,000 perannum. In this 
respect it enjoys a unique position, since no assessments 
have to be paid by the townspeople for lighting or paving 
the streets, these items of expenditure being defrayed out 

of the above-mentioned revenue. Further, no constables’ 
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being at the rate of 28. 6d. 


— — A 
lz MESS FITTING 
4 Room SHOP : 


RIVER 


abreast of the times in all matters pertaining to the well- 
The 
water and gas supplies are in the hands of the Cor- 
poration, the price charged for the second commodity 
é er 1,000 cubic feet, with 
discount. In this connection it is interesting to note that 
the public lighting of the town began in 1764, when the 
streets were illuminated with oil lamps, at a cost of £131. 
In 1827 the present gasworks were started by a company, 
afterwards bought out by the Corporation for £17,000, 
though the value of the works, together with the exten- 
sions which they have undergone since their acquirement, 
is now estimated at £66,000. But it is not our intention 
to trace the history of the public lighting from the earlier 
date. Suffice it to give a brief outline 
cipal events leading 
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Fie 2,—Plan of Station Buildings, Doncaster. 


assessment is levied, while the amount raised by taxation 
for sanitary work and highways is small in comparison 
with other towns. No wonder, then, that the locality 
enjoys a high reputation as a residential centre. Indeed, 
considering the excellent railway communication with the 
surrounding towns available, it is surprising that Doncaster 
proper can boast but 30,000 inhabitants. ‘This is, how- 
- ever, accounted for by the policy of the Corporation, whose 
uim is to restrict the area of the borough, thereby con- 
fining the benefit accruing from its estates to as small a 
population as possible. To this end the policy of Doncaster 
is not one of incorporation, hence the small population, 
because tho aroa of the borough, excluding the racccourse 
property, is small, and purposely retained so. 

Of the origin of the Doncastor meoting little satisfactory 
is known, though it seems pretty certain that it grew from 
amall beginnings to its present-day importance. Consider- 
ing the revenue obtained from this, and the othor invaluable 
sources previously remarked upon, not to mention a ratable 
value of £159,778 hitherto scarcely tapped, it is hardly 
surprising that the Corporation is enabled to koep well 


powers to generate electricity in bulk, and distribute the 
same over a large area, including that with which we are now 
immediately concerned. The severe opposition encounterea 
quickly decided the fate of tho Bill, though not before its 
lesson had been taken to heart by some, at any rato, of the 
authorities affected, including the Corporation of Doncaster, 
which, rightly or wrongly, as judged by their subsequent 
action in the matter, included lighting and power distribu- 
tion amongst their special preserves. The action to which 
we refer was the promotion of a Bill in Parliament by the 
Corporation for the acquirement of a provisional electric 
lighting ordor, in response to a petition from some of the 
leading tradesmen in the town. As 4 result the order 
was duly obtained in July, 1898, whereupon no time 
was lost in furthering the scheme. Mr. James N. 
Shoolbred, CE., was appointed consulting electrical 
engineer to the Corporation,“‘and, acting on bis 
advice, it was decided to adopt a low - pressure 
three-wire system, of generation and supply as best 
suited to che requirements of the town. Application was 
accordingly made for sanction to borrow 880,000 with 
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which to defray the initial cost of the scheme. In due 
course thie sanction was forthcoming, and Mr. Shoolbred 
having in the meantime prepared detailed plans and 
specifications, tenders were obtained for the work. 

Of course, the usual battle of sites played ita little part 
also at Doncaster, but a selection was ultimately made in 
favour of Grey Friars-road. Besides being Corporation 
pro rty, this site affords excellent ooaling and watering 
acilities, adjoining, as it does, the River Don, which pro- 
vides an easy means of coal transportation by barge. 
Being 2,450 square yards in extent, the site also affords 
ample room for future extensions. The question of 
economically delivering coal to the boiler furnaces has been 
1 thought out, a wharf having been erected in a 
line with the stoking floor, to which the barges are moored 
and discharged as required by means of an electrically- 
driven bucket conveyor, which lifts the coal direct from 
the barge and conveys it to any point along the elevator 
platform over the boiler front, from which the fuel is fed 


HH HH H HH) | 


< 


Cross SECTION 


LONCITUDINAL SFCTI 
FIG. 3.— Elevation and 


N 


into the shutes serving the mechanical stokers. Manual 
labour is thus reduced to a minimum so far as 
stoking is concerned. Fig. 1 shows the position 
of the generating station buildings relative to the 
area of supply. The generating station buildings, the 
gonen arrangement of which is shown in Fig. 2, were 

esigned by the A surveyor (Mr. William H. R. 
Crabtree), on lines laid down by Mr. Shoolbred. Messrs. 
Chas. Sprakes and Son, of Doncaster, were the successful 
contractors for the building work, which was commenced 
in May, 1899. The buildings comprise an engine-room, 
101ft. by 37ft. 9in. ; a boiler-house, 101ft. by 47ft.; battery- 
room, 36ft. by 38ft.; a condenser and tank room, 40ft. by 
oft.; and fitting shops, besides a full complement of offices, 
stores, etc. The engine-room wall facings are of pressed 
bricks, above a 7ft. 6in. dado of lazad. bricks. Ample 
light and ventilation is obtained by means of skylights and 
lanterns respectively. As to the style of architecture 
adopted and general details of constraction, Fig. 3 shows 
all that is necessary. The chimney shaft has a height 
of about 150ft., its foundation consisting of a concrete 
bed 24ft. square by 8ft. wag It is built square 
for a height of 20ft. 6in., from which level it is 
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carried up circular. The inside diameter of the shaft at 
. the base is 8ft., while the diameter at the top is 6ft. 


The 
internal diameter of the flue is 6ft., this being lined from 
the invert at the bottom toa height of 60ft. with fireclay 
brick. A Sin. cavity is provided from the bottom of this 
flue to the height of the firebrick lining, six din. cast-iron 
pipes being built into the chimney 15ft. above its base, 
which serve to admit fresh air to the Zin. cavity behind 
the firebrick lining, while a further set of such air-pipes is 
provided at a further height of 25ft. From the dimensions 
given above it will be seen that Mr. Shoolbred has pro- 
vided sufficient engine and boiler house accommodation, 
etc., for the probable requirements of Doncaster for some 
years to come, even after the station, in addition to the 
demand for lighting purposes, is called upon to supply 
current to work the seven odd miles of tramways which 
the Corporation are about to put down and equip for 
electric traction on the overhead trolley system at an 
estimated cost of £70,000. The present engine-room, 


ew 
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Sections of Station Buildings, Doncaster. 


for instance, affords accommodation for a total of 
about 2,500 h.p. without any extension, while the boiler- 
house, which is designed on the same scale and contains at 
present but three boilers, has a capacity for 10. This 
extensive provision for the future has not, of course, been 


obtained without a considerable initial outlay on buildings 


in proportion to the present capacity of the plant installed ; 
the outlay, in fact, including the cost of the foundations, 
amounted to the respectable sum of £6,645. 


(To be continued.) 


ELECTRICAL DRIVING OF FACTORIES FROM THE 
PUBLIC POINT OF VIEW.* 
BY A. H. GIBBINGS, M I. k. k. 
(Concluded from page 456.) 
Instances of the nature of these investigations could, of 


course, be given in very great number, and each case 


a ee ee 
Paper read before the Northern Society of Electrical Engi 
March 13, 1900, y a Sere 
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TABLE No. III.— TABLE SHOWING COMPARATIVE COST OF WORKING ELECTRIC MOTORS AS COMPARED WITH 
GAS, STEAM, AND WATER POWER. | . 3 
Sise of- Cost of TE Cost of Gas at 


A i . Nane Aununss ` Purpose used for ö at Id. per unit 2/3 per 1,000 c.f. Ramauxs 
= Motor for Six Months | for Six Months | x 


| . H.P. £ „ d| £ xk d. Ti l 
. Jonas Sharp & Sons J 49 Hall Ings ve 5 43 | Packing Press 9 17 4 — Decidedly cheaper than steam. 
, Sir Jacoh Behrens & Son . I Colliergate 5 Packing Press and Crane 2 16 2. = l Cheaper than steam, Cannot say 
S 3 ae | ‘| how much. E _ 
John Lupton & Son. ...| 9 Cheapside 1 | Bottle Washing v. 2 2 8 | § 15 10 | Electricity less than half cost of 
= : ‘ d ` ` De eta KAS. s 
e e. 8 — * - l l 
{e S. P. Myers & Co. : S Colliergate 8 Rolling Machine ... 8 12 1 — Electricity cheaper than steam. 
‘Gollinson Bros. cee Aldermanbury _... 5 3 Lathe and other Tools 3 12 0 — Electricity cheaper than gas, and 
bg A i ; oe much more satisfactory in every 
Spi Cog RRES i 8 f : * AS ain aed respect ; 
| Geo. F. Sewell. 82 Godwin Street si 4 Printing Machinery `.. 6 4'5 12 12 11 | Abont half cost’ of gas. Would 
. . T 8 ; f have udopted Electricity years 
ee We on f e „ ks a. 5 ago had it been possible. 
* ; * or “a T = : 
Reiss Bros. ; 7 70 Vicar Lane 6 Hoist and Rolling Machine 3 5 3 — Electricity much cheaper than 
. 82 : 6 Crane and Packing Press steam. 
Hrogden, RBrouksbank & Co. Burnett Street — 12 Tack ing Case Machinery 211 9 3 18 6 | Electricity cheaper than gas. 
Rosting & Appleby ...* Trafalgar Street 85 37 Engineers Machinery 90 3 0 — Electiicity much cheaper than 
; steam. For the same cost as 
i $ . 7 steam are running twice 3 
ee a many machine tools with Elec - 
` 5 tricity, which is more satisfac- 
DE b . 7 tory in évery way. 
St. Mary’s Roman Catholic | East ande. 3 | Organ Blowing... 3 2 8 sg Electricity much cheaper than 
„ Church * N water, and more satisfactéry. 
q 7. 7 2 . . ae 8 Water never was satisfactory. 
ae 8 : A SS $ es. gn, f 
‘Bradford Provident Industrial Sunbridge Rod 6 Boot - making and Repairing 8 15 5 — Electricity much cheaper than gas. 
Society 1 Machinery ` 
ge ES aa A — 82 iy : 
Arens Office... . Brown Street 1 | Printing Machines... 19 10 9 | 26 1 9 | Electricity cheaper, and very satis- 
k 22 „ ' . . factory. 
l i l 22 : ; 8 
S. Hudson & Co. . Manningham Lane 1 Cyele· making Machinery 0 11 8 8 3 19 2 5 cheaper, and very tatis- 
t : * „ 17 ’ 
Wm. Moore u a. | 6 Mildred Court... 43, | Hoist and Rolling Machine -..| 2 19. 3 4 19 © | Electricity cheaper, and using more 
; 7 4 2 „ puwer. 
john Stockdale & Soonn Henry Street. è- Circular Saws, Planing, and 32 12 10 — I Electricity much cheaper than 
' ; “+ 6 other Wood-working Ma- steam. 
„ e as ee 10 chinery . 
. 2 “Oe DA ae as r E 7 A Fy as f i , 
J. Baxendale... 0... ...| Aldermanbury 3 Printing Machinery . 1 16 2 5 1 3 | Electricity much cheaper than gas. 
t ae’ Laf Duke Street 8 3 Printing Machinefy.. >... ... — ! — Electricity somewhat cheaper than 
Jobn Dalea a 7 4 gas, and the advantages of 
to yt agin ee a 13 — ae motors over gas engines are 
° © Aai 5 Se 3 © gl Nee superior in every respect. 
Job Robertshaw’ a — A Ivegate... l 4} | Chopping Machinery § 2 4 9 | Electricity cheaper than gas. 
i g a $ 5 : 7 : oe 
` George Seitz . 29 Ivegate 2 | Ghopping Machinery 0. — Eiectriciiy cheaper than water. 
Ben Rhodes & co. 3 Thornton Read... 9 | Grindstone, Sand Blast & Lathe! 86°16 5 an Electricity cheaper, and more satis- 
5 l ph 2 i 6 Crane ea A factory in every sense. 
a? . egy 5 i a ' 1 ? Blower 1 ipi! ` : ; 5 
i a fe aT , ` s z 25 Do. 8 ria ou 4 5 : os ee 
l | „ e 6 | Running Dynamo a. ee - 
> a . 5 a * uA ‘ + te. £ 
Hy. Gaskarth... ! ii Il Sunbridge Road 3 Printing Machines ze | 2 12 3 3 7 3 Eerie cheaper, and more satis- 
x actory. ' 
a i ý 1 7 5 2 1 10 | Electii . h cheaper than gas, 
: j i 1 on l slectuicnty much cheaper th 
John Ryder 55 . Holywell Ash Pane 850 * Cirealar Saw a ae i ahd Mt anven i 
: O siner inting \ in- 4 5 7 5 14 1 | Electricity much cheaper than gas, 
L Cauthesay & Co. ase e Church Bank sie 7 ea and Printing Machin | : l al more satisfactory. 
Bau i j Ci . 1 13 3 4 12 3 J Eleeticty much cheaper than gas. 
K. Wilkinson & Son ... ] East Parade : ea A 5 * 2 8 9 to April 24th ‘Would wot do without it. $ 
1 l l 
l . He ; - m — — Electricity much cheaper than 
Thos: Dyson % Saws ..| Cotfege Road 3 Cycle Maker a it , tein AVI they aski have 
are i ge hee . Piece E had it sooner. 
me 6 ‘yo. 3 i .. si ; 3 í i 8 ees : 
. George G. Walker .I Currer Street”... Sas 6 Printing Machines 288 — 11 10 5 10 16 O | Electricity about the same AS GAS 
Pratt Brothers as es . ] Garnett Street l 5 ö 4 | Rolling Machines, Hoists, &c....) 4 4.5 | 4 16 5 Do. do. do. 
‘ l á ; int; i i 6 10 9 | Electricity a little cheaper, and 
Denison Bros, ... wee Providence Street a j Printing Machinery wf 6 6 5 10 i 5 ae 
l - rr . ier : 2 SiMe, ¢ gas. 
ry i ; he ee ee 57 5 i i Eus b i i . 
Jackson Bros. 0 . Garfield Avenue ... 5 6 Circular SW ea ~j 14 19 2. — Electricity about the same as gas. 
6 Do. l : i „ 
Gln. 2% l : - i 10 Mortar Pan ay vate | 28 13 3 ay 


cate : i 3 Sor he 
enerally presented some characteristic feature. I will, , absorbing gesrimg was found. In most warehouses t 
5 ave a few illustrations of difficulties which had motor had to ve oontrolled from each floor ee ~< 
to be smoothed over. It seems a simple matter to apply a | special devices suggested, It would have been ata 
motor to an ordinary warehouse crane, but in many cases | interest of the department to leave these arrangeme 
10 notion existed as to the power required. Speeds of | the ideas of the average wiring contractor. ia ike 
~ raising the load had to be taken and gear examined, and it | With regard to more complex application, a. sath 
was remarkable what a variety of ancient and power- | driving of engineering workshops, spinning an ng 
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mills, dyeworks (with very special machinery only used 
intermittently), printing works, paper mille, foundries, 
etc., it can be readily understood that a very great variety 
of conditions prevailed, each of which had to have special 
consideration given to it. Our chief troubles, however, 
occurred with the smaller users. It was an ever-recurrin 
task, for instance, to explain that the so-called nomi 
horse-power of a gas-engine was no criterion of its actual 
brake horse-power, and this task was not so easy as it 
appears, whon the individual had firmly made up his mind 
that his 2-b.p. gas-engine would do the same work as a 
4-h.p. motor; and his natural deduction was that his bill 
would be doubled in making the exchange. Another strong 
idea—a delusion, I need scarcely say—in the mind of the 
average applicant was that if so much horse-power at 1d. 
per unit cost so much per hour, then his bill would be nine 


times that amount for a nine hours’ day, and so on through- 


out the year. I am happy to say that experience has 


proved otherwise in every case; but the idea of average 


horse. power per hour is very seldom grasped to begin with, 
even by those who have been power users for many years. 


The ever-present question of shafting or no shafting was 
also continually cropping up. The tendency was always 
to replace the then existing steam or gas engine by one 


motor. Our advice was often looked upon with suspicion, 


as coming from a very interested quarter, when we 


recommended the one engine to be replaced by three, 
four, or half a dozen motors, as the case might be. 


Sometimes our recommendations were entirely ignored 
in the first instance, but after an experience of six months 


the user had less confidence in his own methods of driving, 
and usually took our advice. 


I have prepared the inserted list (Table III.) of a few of 
our customers, in which cases the machinery to be driven 
has either remained the same or the increase noted, and 
where the period of six months’ use has enabled a com- 
parison to be made between electricity and other previously 
I am personally acquainted with the 
details of machinery and operation in each of the instances 
given in this list, and I may therefore state that some 
rough calculation was made in each case as to the possible 
economy to be effected in changing from the one form of 
With the exception of the last four 
consumers, the economy proved in practice is far more 
than that anticipated, and such a result indicates con- 


used power agents. 


power to the other. 


clusively that the losses due to running shafting and 


other gear in connection with and necessary to it, are 
ater and of more importance than it is 


very much 


possible to calculate. In the last four instances given in 


Table III., the users elected to continue to use their 


shafting, merely replacing the gas-engine with one electric 
motor. It serves to prove at least that electricity at 1d. 
per unit is no more expensive for power purposes than gas 
at 2s. 3d. per 1,000 cubic feet under similar conditions, 
but it is regrettable to find consumers quite satisfied to pay 
more for the actual power they require than there is any 
necessity for. 

I have brought forward these few practical examples, and 
commented upon them, in the hope that some encourage- 
ment may be given, on the one side to the central station 
electrical engineer who may be fortunate enough to find 
that the district comprised in his electrical domain is a 
power-using district, and on the other side, to the power 
user my object has been to show how different is the teaching 
of practical experience in such cases from mere speculative 
theory. Notwithstanding the large capital outlay required 
for electric transmission of power in a factory compared 
with the capital outlay for mechanical transmission, I am 
convinced that the theoretical calculation of losses in the 
latter instance does not, in the very great majority of 
cases, represent the actual losses which would be found in 
practice, and that the difference in economy, after allowing 
3 3 and depreciation on the capital required for 

ectri ransmission, is ter than 
possibla groa at first appears 
what are, the average hours of useful work required from 
each machine .per day or per annum, and that in man 
cases they are. much less in comparison with the total 
horsc-power required than is imagined, seems conclusively 
proved by the facts given above. 


This economy necessarily appears to turn upon; 


THE ACTION OF ELECTRIC TRAMWAY CURRENTS 


ON SUBMARINE TELEGRAPH CABLES AND 


OTHER ELECTRIC CIRCUITS.* 
BY PROF. ANDREW JAMIESON, F.R.S.E. (MEMBER). 


Having been asked to give a short account of my visit 
to Cape Town last year, f have only to mention tbat the 
subject of my remarks has to deal with one of the many 
causes of dolay in the transmission of telegrams, in order 
to ensure your close attention. 

PRESENT AND FUTURE CABLE ROUTES TO THE CAPE, 

By referring to the map, it will be seen that there are 
at present two telegraph routes to the Cape from this 
country, the one and the older route being termed the 
“ Eastern and South African, and the other the West 
African.” Both routes are worked by, and have their 
basis in, the first poe of the Eastern Telegraph Com- 
pany's system. essages for the Cape ih ar Eastern 
lines go from London, vid Porthcurno, Lisbon, Gibraltar, 
Malta, Alexandria, Suez, and Aden, where they branch off 
down to Zanzibar, Mozambique, Delagoa Bay (Lorengo 
Marques), and Durban. From thence they are transmitted 
by the Government land lines to Cape Town, etc. The 
cables from Aden to Durban were laid in 1879, at the 
time of the Zulu War, and only one section thereof has since 
been duplicated—viz., that between Zanzibar and Mozam- 
bique, in 1885. I have always been particularly interested 
in this 1897 cable, since I had to effect the first repair 
upon it, just south of Mozambique, in the spring of 1880, 
owing to its having been broken by a submarine eartb- 
quake! The West Coast route returns to Great Britain 
vid Mossamedes, Loanda, and many other places, such as 
Lagos, Bathurst, St. Vincent, Madeira, and Lisbon. With 
the view of providing additional security to submarine 
telegraph communication between this country and South 
Africa, landing rights at Cape Town have been obtained 
from the Government by the Eastern Telegraph Company 
for a third cable. The first section, from Cape Town to 
St. Helena, was completed on Nov. 26, and a further section 
to the Island of Ascension on Dec. 16 last year. The con- 
tinuing cables to be laid to St. Vincent, Madeira, and Great 
Britain are now being manufactured. It is further expected 
that this much more direct cable will be extended from the 
Cape to Australia, and that the tariff will be considerably 
reduced. 

OBJECT OF VisiTING CAE TOWN. 

At the end of last July I was requested to proceed to 
Cape Town for the purpose of acting as one of the advisers 
to the Cape Electric Tramways Company in an action 
brought against it by the Eastern Telegraph Company. 
This action was raised owing to disturbances in the work. l 
ing of the submarine cables landed at Cape Town by the 
operations of the neighbouring electric tramways. I had 
an able colleague in Mr. Frank Jacob, the chief electrician 
and technical adviser to Messers. Siomens Bros. and Co., 
of London. On the outward voyage we had the advantage 
of studying the many Bills and Acts of the Cape Parlia- 
ment relating to telegraphs and tramways, as well as Mr. 
A. P. Trotter's paper which was read before the Institution 
of Electrical Engineers in 1897. (See Proceedings of the 
Institution of Electrical Engineers, London, vol. xxvi., 
p: 501, for Mr. Trotters paper on “Disturbance of 

ubmarine Cable Working by Electric Tramways.”) Upon 
our arrival at Cape Town, we found that although the 
submarine telegraph and tramway companies had willingly 
afforded every facility to experts for carrying out numerous 
and varied experimente, and although the former company 
had spent considerable sums of money in devising and 
executing plans for eliminating the vexations electrical 
interferences, no perfect system bad yet been adopted for 
thoroughly cancelling the disturbances, and, consequently, 


a considerable difficulty was still frequently experienced in 


deciphering the telegraphic signals. 

How SUBMARINE CABLE SIGNAL CURRENTS ARE TRANS- 
MITTED, RECEIVED, AND RETURNED TO THE SENDING 
STATION. i 


Looking at Fig. 1, it will be seen that the -+ and - elec- 


Paper read before the Institution of Engineers and Ship- 
builders in Scotland, February, 1900, = 


—— 


va a pei 1 eh a free from the 

y manipulating the double current key, charge (say + in 
the first case) the home side of she 0 1 
thereby inducing a - charge from the other side of the same 
and from the conductor of the cable. This naturally 
repels a + charge along the conductor of the cable to the 
receiving end, and charges the cable side of the receiving 
condensers +, inducing — on the opposite plates of the same, 
and repelling a + charge through the delicate Kelvin siphon 
recorder to the metal sheathing of the shore end. This 
current, as shown in Fig. 1, finds its way back to the sending- 
station battery, not only along the sheathing of the cable, 


sending battery | 
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At first, the tramway lines only extended from the suburb 
of Mowbray to the corner of Darling-street and Adderley- 
street; but now they are in full swing from the power- 
house to Wynberg, a distance of seven miles to the left, 
and 1 Cape Town to Sea Point, a distance of five 
miles to the right. These extensions, combined with the 
greatly increased traffic and consequently increased strength 
of the working currents, have naturally augmented thé 
amount and frequency of the disturbances. The submarine 
telegraph company having been unprepared for such dis- 
turbances to its receiving signals, had its cables joined up 
exactly as depicted in Fig. 1. At first, the company 
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but also very largely, if not almost entirely, through the 
seawater and the earth. The splitting up of the return 
current in this manner is due to the shore ends making 
intimate electrical contact with the water and earth. 

Many electricians used to fancy, and even now fancy, 
that the return current passes back to the sending station 
entirely by the cable sheathing. I have, however, often 
proved that this is not the case, by alternately connecting 
and separating the sheathing at an intermediate station, 
without affecting the strength of the signals at either of 
the distant ends! It is important to note that the sending 
and receiving currents act by induction in and from the 
sending and receiving condensers. These condensers serve 
the double purpose of cutting off the interfering effects 
due to. “ earth currents,” and of sharpening or defining the 
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` Fia. 2.—Good Siphon Recorder Signals. 


receiving signals (see Fig. 2), thus enabling a greater speed 
4 working to be attaincd than would be the case without 
them. 


RELATIVE POSITIONS OF THE SUBMARINE CABLES AND 
ELECTRIC TRAMWAY LINES, ETC, AT CAPE Town. 
From Fig. 3 it will be seen that the Cape Town shore 
end of the main submarine cable to Mossamedes (which 
was laid in 1889, and is 1,383 nautical miles in length) 
passes round the south-eastern curve of Table Bay in order 
to avoid the anchorage. Further, that a part of the electric 
tramway lines (whieh are worked on the overhead trolley- 
wire system, with the return circuit through the rails) pass 


Starting and Stopping ‘' Kioks," & u Vibrations- 
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from the power-house towards Wynberg on the one side, as 
well as to and through Cape Town on the other side, and 
lie almost parallel to the submarine cable. In fact, the 
first mile of the shore end is only at a mean distance of 
about half a mile from the tramway line; whilst the sub- 
terranean line from the cable telegraph office along 
Adderley-street to the cable-house, a distance of 430 yards, 
lies for a certain distance thereof quite close and parallel to 
the tramway rails. Ever since the opening of the electric 
tramway service on Aug. 6, 1896, the received signals at 
Cape Town from Mossamedes or from Loanda, a further 
distance of 550 nautical miles, have been seriously inter- 
fered with by the working currents of the tramway system. 


Ie. 1.—Tho Ordinary Connections for the Working of Submarine Cables, 


was evidently under the impression that the erratic kicks, 
vibrations, and splashes, 19 on the recorder slip, 
as seen in Fig. 4, were due to the local earth on the 
shore end being within the range of the stray currents 
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able to Mossamedes and t 


from the tramway rails. Consoquently, many “ earths ” were 
“ids ht beyond this supposed sphere of action, by running 
an 


lines, such as a telephone line to the top of Signal 
Hill, a telegraph line ending at an earth-plate in the sea 


and Snlases .-- — * 


near Sea Point, an earth at the observatory 34 miles from 
Cape Town, an earth at Durban- road some 12 miles from 
Cape Town, etc., without finding any reduction in the 
disturbances. 
gave better results than any of these land-line earths. As 


In fact, the ordinary earth of the shore end 


these various earths had failed, more definite experiments 
were tried at night, when it was found that the amplitude 
of. the kicks, shown on the recorder slip, were in proportion 
to the distance of the experimental car from the power 
atation (but greater when on the Cape Town side), and that 
the direction of the kick was reversed whenever the said 
car passed from the one to the other side of the power- 
house. I may here remark that the current required to 
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pass through the coil of Lord Kelvin siphon recorder, in 
order to give well-defined receiving signals, is only about 
from j,th to „th of a milliampere ; and consequently the 
currents delivered from the tramway power station to any 
one section of the tramway lines is often 10 million times 


as great as that which creates the disturbances indicated 


by Fig. 4. 


THE VARIOUS PROBABLE ACTIONS OF THE TRAMWAY. 


_ CURRENTS ON THE SUBMARINE CABLE. 
1. Electrolysis.—The well-known action of electrolysis on 
neighbouring underground conductors, such as gas and 
Magnetic a Ha Fila 
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Earth 
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Fie. 5.—Dtrect Electro Magnetic Induction. - 


water pipes, whenever the fall of pressure along the rails 
exceeds a certain value, may be at once dismissed as having 
no effect upon the casein question. The underground cast- 
iron pipe containing the 430 yards of insulated conductor 
from the cable office to the cable hut never showed any 
signs of electrolysis, and no such action has been observed 
as taking place in the sheathing of the submarine cable. 

2. Affecting the Potential of the Earth Connection to the 
Receiving Instrument.—At first sight, the possible action of 
erratic stray currents from the tramway system more or 


| ducing inductive currents in the pi 


Sheathing of Cable in Table Bay 
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the insulated conductor of the submarine or underground 
cables from the erratic currents passing along the trolley 

wires in ono direction and returning by the rails, or by 
results due to the difference between these respective 
currents at any time. In the firet place, the underground 
cable is contained in a strong cast-iron pipe, and, although 
this pipe is much nearer to the tramway rails than to the 
trolley wires along the seaward end of Adderley-street, yet 
any direct electromagnetic action due to the difference 
between the respective currents in them and their respec- 
tive distances from the pipe would naturally result in po 

etoa greater degree th 

in the, so far, magnetically-ehielded insulated conductor. A 
secondary inductive effect would no doubt be produced upon 
this insulated wire by the more direct induced currents in 
the cast-iron pipe. These secondary currents would, however, 

be opposite in direction to any direct electromagnetic induc- 

tion that might reach the wire. Again, the sheathing of the 

shore end of the submarine cable being not only double, but 
the outer armour being so heavy and compact (see Figs. 7 

and 8), the insulated conductor contained therein would 

also be very much shielded from any direct electromag- 
netic effect. Besides which the mean parallel distance for 
the first mile between the cable and the tramway is fully 
half a mile, and thereafter the cable diverges, not only in 

distance, but also in direction from the tramway route; 

therefore, I do not think the chief or most prevalent cause 
of the interferences to the receiving signals can be attributed 
under these circumstances to what we have called “direct 
electromagnetic induction.” I do not for a moment doubt 
that direct electromagnetic induction would take place 
through air, or earth, or sea, or all combined at much greater 
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Fic, 6.—Stray Currents from Electric Tramway Ralls inducing Disturbing Currents In a Parallel Submarine Cable. N 


less continuously altering the potential of the receiving 
instrument's earth connection, is a fascinating idea to many; 
and this idea, as will be seen later on, is still entertained 
by certain cable electricians. But from the many attempts 
and failures of the Eastern Telegraph Company to obtain 
satisfactory results from a land or sea earth connection 
placed in various positions, and at varying distances up to 
12 miles from the receiving instruments, this action may 
also be dismissed as having no particular bearing upon the 
disturbances in question. 
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distances, and even under less favourable conditions, with 
respect to parallelism and to sudden alterations in the 
atrength of the primary currents than in the case in ques- 
tion, if only the cast-iron pipe surrounding the underground 
core and the heavy iron armour of the shore end were 
absent. These iron covers, however, in my opinion, not 
only to a great extent act as a magnetic shield, but, 
moreover, the electromagnetic currents produced in them 
so act upon the insulated conductors contained therein as 
to produce a current opposite in direction and in effect to 


. | any direct electromagnetic induction in the cable conductor. 


Uster Sheathing 


-` Wie, 8.—Twisted Twin-Core Anti- 
Inductive Shore End. 


Fia, 7.—Ooney Island Twin-Oore 
Shore End, 


3. Direct Electromagnetic Induction.—Although the well- 
known effect of electromagnetic induction, as shown by 
Fig. 5, and which was first proved and announced by 
Faraday in 1831, always takes place between a. circuit 
wherein the current is suddenly altering in strength and 
any other closed parallel or approximately parallel conduct- 
ing circuit, yet I doubt if the chief cause of the observed 
disturbances can be attributed to what may be termed direct 
electromagnetic induction. By this term I mean the effect 
which would be directly or, at first hand, communicated to 


— 
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No doubt the “splashes” or more violent kicks of the 
siphon in the Kelvin recorder, which were still observable 


| up to the time of my leaving the Cape, may be attributed 


to the sudden closing or to the sudden freeing of 
a number of the motor circuits. For whenever the 
prearranged limits of the automatic cut-out switches are 
exceeded, due to a congregation of cars (say, near the 
corner at the meeting of Darling and Adderley streets, or. 
elsewhere not far from the cable) being started more or less 
simultaneously, then electromagnetic induction has the best 
chance of exhibiting ite effects. One day while standing 
near the switchboard in the power-house I noticed that 
certain of the automatic cut-out switches broke their circuits 
half a dozen times within a quarter of an hour at the pre- 
adjusted limit of 350 amperes; and, of course, they. bad 
also to be switched on again before the cars on that section 
or sections could start. Such suddon stoppage and starting 
a current of 350. amperes at 500 volts does undoubtedly 
cause direct electromagnet induction in all neighbouring 
lel electrical circuits, whether they. are in the air, as 
in the case of bare or specially insulated wires, or burii 
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in the earth, or laid in the form of a submarine armoured 


cable in the sea. These sudden electromagnetic disturb- 


ances are, however, distinguishable from another and more 
frequent source of interference which might now be 
considered. — — . 

4. Disturbances due to Leakage or Stray Return Currents 
from ‘the: Tramway Rails.—In Fig. 6, I have depicted 
graphically by. dotted curved lines the “stray shunted ” 
currents as they leave the tramway rails and find their way 
back to the negative poles of the dynamos in the tramway 
power-house. When the length and the electrical resist- 
ance of the rails is taken into consideration, as well as the 
very heavy traffic which at times prevails in each of the 
two, main sections to Wynberg and to Sea Point, there is 
no. difficulty in believing that the limits of the fall of 
potential along the pails, as set. down by the Board of 

rade, are at times exceeded. The seven-mile route from 
the. pownr-honsa to Wynberg is only a single line with 
numerous “turn-outs,” whilst. that to Sea Point is a 
double one. The rails in each case are 8ilb. to the 
yard, with double flaxible Chicago copper bonds past the 
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fishplates at the rail jointa. Cross bonds are also introduced 
between each pair of rails at certain distances apart. The 
consequence.ia that when the traffic is heavy some 30 to 
40. per cent. of the return current finds a way back to 
the power-house. through the earth and the sea. Since 
the hard rocky nature of the Table Mountain side offers 
a greater resistance than that of the damp low-lying 
shore side, the major portion of the stray currents 
naturally, follow the latter course. These stray currents 
freely through the Observatory grounds, a mile or 
more distant from the tramway line to Wynberg, and Dr. 
David Gill, the Astronomer Royal at the Cape, informed 
me that ever since the electric tramway first passed the 
Observatory, he had not been able to carry out a single 
delicate magnetic experiment within the grounds. These 
ing stray currents undoubtedly find a ready path to and 
slong the heavy low-resiatance sheathing of the submarine 
cable on their way back to the power house, and in doing so 
they produce by induction, correspondingly erratic currents 
in the cable conductor, which of necessity interfere with 
the weak 3 currents during their arrival at the 
Cape telegraph office. No wonder, then, that such inter- 
ferences mystified and defied the most skilled telegraphists 
to decipher the messages, so long as the tramways were 
working, and so long as no proper anti-inductive method 
had been applied to cancel their baneful effects. It will 
be readily understood that the tramway company, having 
received full Government and municipal permission to 
adopt the overhead tralley 8 with the rails for the 
return currents to the power-house, and seeing that under 
such working conditions it could not possibly introduce 
any knewn and commercially satisfactory means of 
preventing the natural interferences, it was willing to 
help the cable company as far as possible to effect the 
desired remedy. 
ANTI-INDUCTIVE EARTHING CABLES LAID BY THE EASTERN 
>> . . TELEGRAPH COMPANY. 

In the end of January, 1897, the Eastern Telegraph 
Company laid a short cable of about five nauts, as nearly 
as 5 over the shore end of their main cable (Fig. 3), 
and connected it to the earth side of the telegraph office 
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fore, be hundreds of feet away from the original one at 
various places without anyone being aware of the fact. 
Further, since the sheathing of this short cable was not of 
precisely the same kind and weight as that of the main 
cable shore end, the induction upon its conductor, however 
evoked, would not be equal to. the induction in the con- 
ductor of the main cable. Consequently, the induced 
currents through them would not exactly nce each 
other as they arrived at the opposite terminals of the 
receiving instrument. In other words, the balance was 
not ect. It was, however, so very much better than 
with any of the previously mentioned plans, that members 
of the staff were able to receive messages until the exten- 
sion of the tramways took place. After that, the cable 
company found it necessary to incur the still further 
expense of laying another cable of 11 nauts in a similar 
manner and earthing the same at Robben Island. It 
was also connected to the siphon recorder through an 
underground insulated line in the same way as had been 
done with the five-naut cable (Fig.3). With this second short 
cable the messages have been received ever since. But as 
of September, 1899 (when I 
pected the receiving signals and the specimens com- 
plained of which had been entered in the cable office 
diary), the telegraph staff were still frequently bothered 
with “ kicks ” and “splashes.” Upon joining up the five-naut 
earthing cable to the recorder instead of the 11-naut one, 
I at once perceived that the interferences became much 
more pronounced ; and with the earth side of the recorder 
connected directly to the sheathing of the main cable as in 
Fig. 1, these interferences became eo bad that I could scarcely 


I found in the beginning 
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read a single word. 
PREVIOUS ANTI-INDUCTION EARTHING CABLES, 

I could give a large number of previous instances of 
interruption to sea and land telegraphy and to telephony. 
due to faulty earth connections, leakage from other sources 
through earth-plates and between circuits, direct electro- 
magnetic induction from lightning, and lighting and trans- 
mission of power circuits; but this is the first instance in 
which I have personally observed indirect or secondary 
induction from stray shunted tramway currents in the 
case of a submarine cable. The Eastern Extension Tele- 
graph Company had experienced similar interferences from 
the electric tramway lines at Madras in the working of its 
submarine cables landed there; but it overcame them in 
a 80 far satisfactory manner by running a parallel under- 
ground cable as well as one out to sea for afew miles. 
Here, however, the tramway lines were not nearly so 
favourably situated with respect to parallelism to the 
cables, and hence the disturbing effecta were not so pro. 
nounced as at the Cape. Messrs, Siemens Bros. and Co. 
previously laid down a double-cored underground land line 
and shore-end cable at Coney Island to enable the Commercial 
Cable Company to bring its lines direct to the New York 
office, and at the same time be free from interferences due 
to the neighbouring electric tramways. A cross-section of 
the cable laid by Messrs. Siemens is illustrated by Fig. 7, 
where it will be observed that the second or return core 
is placed between the inner or light sheathing and the 
outer or heavy stranded armour. Here, again, the submarine 
portion was not nearly so parallel to the tramway lines as 
at Cape Town. | 


PROPOSED REMEDIES FOR INDUCTION AND STRAY CURRENT 
, INTERFERENCES. 

Taking into consideration all the circumstances at Ca 
Town, I reported to the commission, before which I recently 
gave evidence, that nothingshort of a symmetrically arranged 
and specially made “ twin twisted core with double 
armouring would do for the shore end, and that it would 
not require to be more than from two to three nauts (see 
Fig. 8). (The author showed a specimen of this cable, 
which was kindly lent to him by Messrs. Siemens Bros. 
and Co. for the meeting) One core of this special cable 
would require to be jointed to the core of the main cable in 
the bay, the sheathings thorough well splioed together, 
and the conductor of the second core soldered to the outer 
sheathing of the main cable, and there sealed from the ges- 
water. phe ends of these two cores at the cable hut would 
require to he connected to corresponding ends. of an 


* 
i wwe «% —— 


462 


THE ELECTRICAL ENGINEER, APRIL 6, 1900. 


armoured double twisted core encased. in one thick cast- 
iron pipe placed underground between the cable hut and 
the telegraph office, and the conductors connected to the 
signalling condensers and the receiving instrument (as 
shown in Fig. 9, in which the sendin psa switch, and 
keys have been omitted). Only thereby could all inductive 
effects from whatever source and however caused be equally 
and simultaneously evoked in the main and the short 
earthing conductors. (Since reading this paper the author 
has been informed that the recently-laid shore end of the 
new cable from Cape Town to St. Helena has been made 
and connected in the above-mentioned way.) Further, I 
strongly recommended the tramway company to obtain 
and place in circuit, with separate return feeders from 
different points along the rails, a sufficient number of 
negative boosters (or sucking dynamos), in order to reduce 
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Fie. 9.—Anti-Inductive and Earthing Cable. 


the return currents in the rails at these pointa to zero 
potential, and thus prevent the fall of pressures along any 
poron thereof ever exceeding the limits of the Board of 

erules, This would naturally stop electrolytic action 
on neighbouring pipes, and greatly reduce the potential, 
the strength, the range of stray currents, and hence the 
chance of their reaching the sheathing of the submarine 
cablo and of acting inductively upon its conductor. 
Finally, I believe that land telegraph, telephone, and 
other electric circuits can be protected from all interfering 
influences of electric tramways by employing twisted 
forward and return insulated conductors, and that electro- 
lysis may be prevented by employing heavy well-bonded 
rails with return feeders and sucking dynamos, whenever 
the fall of pressure along any section tends to exceed 
five volta. 


THE LJUNGSTROM CRANKLESS ENGINE. 


The designer of this engine, which has recently been 


rods. The engine is, in fact, an extraordinary develop- 
ment of the old oscillating steam-engine. The similarity 
is in that the trunnion containing the steam and exhaust 
ports is fixed, while the cylinder revolves round thé 
trunnion instead of oscillating through a determined angle. 
In Fig. 1 we give a view of one of these Ljungstrom 
engines with the side cover taken off so as to expose 
the working parts. A number of these working parts are 
also shown in the foreground. Fig. 2 shows the same 
engine put together and arranged for driving by means of 
a belt. Referring to Fig. 1, the star-shaped casting marked 
B contains the four radial cylinders. The pistons, C, working 
in these cylinders have rollers mounted in their outer ends, 
which are shown in the plan and marked D. These bear 
against the elliptical track, which forms part of the case of 
the engine. The valve gearing is fixed as shown at H, 
the steam admission being made at one end of the fixed 
spindle, while the exhaust is taken from the other. This 
stationary valve communicates with the steam- ports in the 
cylinder, marked F, the four cylinders revolving when 
e engine is working. The centrifugal force keeps the 
pistons with their rollers always in contact with the 
track, E, which, in consequence of ite elliptical shape, forces 
the pistons to move in and out twice for each revolution of 
the engine. The turning force is obtained from the side 
thrust of the pistone when forced by the steam pressure 
against the outgoing curves of the track. The handle (seen 
in Fig. 2) is used to move the fixed valve spindle through 
a certain range, which allows of the direction of rotation 
being reversed. The cut-off of steam in the cylinder 
depends chiefly on the width of the slots, I, in the valve, 
but it can also be regulated slightly by a motion of thé 
above handle. It follows, in consequence, that the governing 
of this engine will have to be effected by means of a thrott} 
valve reducing the steam pressure before admission. Th 
designer proposes, however, PHAN grent economy is required, 
that several of these engines should be connected in-series 20 
as to reduce the variation in temperature in any one engine, 
In this way double or triple expansion could be obtained, 
as is done in the Parsons turbines, by making the one 
engine work on the exhaust steam from the one before. 
Prof. Weighton made a series of experiments with this 
engine, from which it was found that the most economical 
cut-off was at about one-fourth of the stroke. Experiments 
were made with cut-offs varying from about one-sixth up 
to one-third. In the engine experimented with there were 
four cylinders, each 2% in. in diameter, and the pistons had 


put on trial at the College of Science, Newcastle-on Tyne, | }%in. stroke, The accompanying table gives the steam con- 
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FIG. 1.—View of the Ijungetrom Crankless Engine with the Covers Off and Parts Removed. 


has departed from the usual conditions which the designers 
of rotary ateam-engines try to conform to. Instead of avoid- 
Ing a reciprocating 
the number of cylinders and allows the pistons in these 
eylinders to bear against a fixed elliptical track. In this 
way he is able to avoid the use of cranks and connecting 


' brake horse-power hour. 


sumption per horso- power hour of four consecutive trials at 


practically constant speed. 
motion, Mr. Ljungstrom multiplies | 


It will be seen that practically 15 b. h. p. was taken from 
the small machine with a steam consumption af 38lb. per 
The engine was worked non-oon- 
densing, and Prof. Weighton comments on the fact that 
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Very little oil was required. The steam consumption is | 
exceptionally low for such a small engine. The clearance 
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AMERICAN CENTRAL-STATION DESIGN. 


in the eteam-cylinders of the 16-h.p. engine experimented 
If the 


with. was not 5 per cent. of the total volume. 


above results are plotted with brake borse-power and | electrical 
. Water consumption as abscisse and ordinates res 
: tively, a straight line is obtained, which shows 
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about '90lb. of steam per hour are required at no 
load. This is only some 16 per cent of the full load 
consumption, which is remarkably good. Considerable 
mechanical 0 is displayed in the design of this 
engine, and it will be interesting to see whether it will 
obtain a commercial trial in this country. We understand 
than any further information concerning the same can be 


Fic, 8.—View of the Engine coupled to a Dynamo to show the relative sizə. 


obtained from Messrs. Danford and Elliott, Maritime- 
buildings, Queen-stroet, Newcastle-on-fyno. | 
REsuLts oF TESTS MADE ON LyuNGsTROM’s SINGLE AcrIxd Hian 


SPEED STEAM Motor Moror WORKING WITHOUT A VACUUM: 
Size or MOTOR: 


HIN. STROKE 
Steam | Revolutions Water ured Water uced 
pressure per per hour, per B.H P. 
at engine. minute. Pounds. per hour. 
10 1.66 463 2239 51:74 
100 1.609 735 327 445 
142 1.600 1143 449 39 29 
188 14 96 569 


1,588 38˙09 


Four CYLINDERS, KACH 231N DIAMETER, 


A typical example of the practice in designing large 
generating stations in the United States is 


pec- | furnished by the illustrations we give herewith, and for 
that | which we are indebted to the American Electrician. The 
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station in question is being erected for the Metropolitan 
Street Railway Company of New York, which company 
has recently adopted the open-conduit system of electric 
traction on their lines. This new central generating 
station is situated on the water-front of the East River, 
and covers a whole city square. 

The building, when completed, is to contain 11 vertical 
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erots- compound engines rated at 4,500 h. p. each, and 


capable of giving 6,000 b.p., cach engine being coupled 


direct to a 3,500-kw. three-phase alternator, The high 


pressure of 6,000 volts is delivered direct from the windings 


of those alternators to sub stations, whore it is stepped n 


and passed through rotary converters, which deliver direct 


current for the car motors. It is claimed that this station 
will bavo the largost capacity of any electrical or single 
steam plant in the world. There aro at present three gene- 


rating units comploted, two more being in course of erection 
and the other six still in the shops. In y ve 
station thore is to bo no mechanical apparatus for inducing 
draught, and there are no economisors. Tho auxiliaries are 


In the néw power 


to be driven by steam-erigines, the exhaust from which is to be 
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ea ee ee 
used in secondary feed-water heaters, primary heaters taking | passes through a receiving hopper and crushing machine 
the exhaust 3 between the aain ongi and their con- | into Mead conveyors, which take it up to the bunkers, 
densers. Three floors of boiler-rooms are provided, the coal | This conveying apparatus is in duplicate, and instead of 
bunkers being over the upper one. The building itself is con- | going down to the basement to collect ashes on the 
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Plan of Boller and Generator Rooms, New York Metropolitan Power Station. 


structed on the steel skeleton system. The arrangements way back, the conveyors double back over the bunkers. 
for the handling of the coal are very complete. In the | Separate conveyors are provided for the ashes. There are 
first place, coal barges can dock immediately in front of | two coal-bins over the boiler-room, and they are separated 
the bujiding, and the coal is hoisted from them, by means | by the chimney. Each has a storage capacity of nearly 
of a jib crane, in buckets holding 1} tons. Tho coal then | 5,000 tons, giving a total capacity of 10,000 tons. The 


a 


in 


— 


floors of the bins are of a flat W shape, the downward 
points discharging into the chutes, which carry the coal 
directly into the hoppers of the mechanical atoker's for the 
three boiler floors. The walls of the bins are of concrete, 
and consequently non-inflammable. Each of the three boiler 
floors accommodates 29 Babcock and Wilcox boilers of 
260 h.p. each, and each having an overload ‘capacity of 
400 h.p. at a pressure of 160lb. These 87 boilers have 
therefore a rated N of 20,000 h. p. and an overload 
capacity of 35,000 h.p.: These figures are based on the 
rating of 30lb. of water per indicated horse-power of the 
engine, but as the engines will only consume about one-third 
of this the boiler capacity approximates 100,000 b.p. 
Almost the whole of the boilers are equipped with 
mechanical atokers, a few, however, being hand fired. 
The chimney is 353ft. in height and 22ft. in diameter, 
and is built on a pile foundation. As to the steam-pipe 
arrangements, there are on each of the boiler tiers two 
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which discharge into risers which carry the exhaust above 
the roof. The circulating water is brought in from’ the 
river through four 30in. pipes running in the sub-basement 
under the air-pumps. It is taken from these pipes into 
the circulating pumps. From the air-pumps the condensed 
water is carried to hot-wella in the basement, each engine 
having one hot-well. From these it is collected in equalising 
tanks, whence it is drawn by the boiler feed pumps 
Between the tanks and the pumps the water passes through 
primary heaters, and between the pumps and boilers are 
secondary heaters, which take the non-condensed exhaust 
of the steam auxiliaries. The engines are of the E. P. 
Allis make, and are capable of giving 4,500 h.p. at 
quarter - cut-off, but are able to work continuously at 
6,000 h.p. They sre stated to be the largest engines 
ever built for driving electrical machinery. These engines 
are of the two-bearing type with overhanging cranks. The 
shaft of the engine is 30in. in diameter at the crank, and 
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Sectional Elevation of the Boiler and Engine Rooms of the Power House of the New York Metropolitan Power Station. 


ring mains, one surrounding the boilers west of the chimney 
and the other those to the east. The two rings are con- 
nected together at a point in front of the chimney. 
Around the engines there is no ring main, each 
engine having only one pipe from the boiler- rooms. 
This pipe passes down through the boiler-rooms to 
the basement and thence to the separator of the engine, 
being connected to the ring mains on the way. Thus the 
ring mains on the separate levels can be tied together by 
11 vertical risers, each of which carries steam from the 
mains to one of the engines. The valve stems of all valves 
in the ring mains and in the branches from the boilers and 
to the engines are brought up through gratings on the level 
of the boiler-room floor above, these gratings forming a con- 
tinuous passageway under the flues, by which any valve 
can be immediately reached, and doing away with the 
necessity of gearing the valves to wheels at the floor levels 
below. The exhaust from each engines passes down through 
& primary feed water heater to a condenser in the basement. 

'rom the primary heater the exhaust can be discharged to 
exbaust mains running along the walls of the basement, 


57in. at the central portion, where it is keyed to the gene- 
rator spider and the flywheel hub. The flywheel is 28ft. 
in diameter, and is built up of cast-steel sections consisting 
of one spoke and part of the rim. The hub of the flywheel, 
the generator spider, and the two cranks were forced on the 
shaft by an hydraulic apparatus giving 11,000lb. pressure 
per square inch. The height of the engines over all is 38ft. 
The would-be critic of the station will naturally object to 
the position of the engineers’ rooms, which appear to be a 
long way from the driving floors. The placing of the 
boilers in three floors saves greatly in space, and is advis- 
able for other reasons. It will be interesting to learn the 
cost of generating per unit in these large works. | 


— . 


Arrival of Electrical Volunteers at Cape Town. 
We note in the daily Press that the “ Tagus,” with the 
first detachment of Electrical Volunteers for service in 
South Africa, arrived safely at Cape Town on Wednesday, 
the 4th inst. | | a 
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COAL. 
There is an exhilaration about fair competition 


good for everybody engaged in it. Wits are set to 
work to see wherein expenses can be lessened, either 
by better organisation or byimprovement of apparatus. 
There is no doubt but that gas and electricity are 
competitors. The indication of trade gossip is that 


there will in the near future be a general increase in 
the price of gas arising from the increase in the price 
of coal. That is the text; what is the moral? In 
the first place, it is doubtful if electricity will gain 
any advantage. The coal used in the stations will 
be increased in price as contracts drop in, and 
although, as Mr. Siemens has again and again 
insisted, the cost of generation only partly depends 
upon the cost of fuel, it does partly depend, hence 
the influence of fuel cost. The remedy in gasworks 
has already begun, and the consumer will pay the 
piper. We doubt if so simple a remedy is possible 
generally for electric works. Where the gasworks, 
again, can manage without raising price, they can 


| recoup the increased cost by greater attention to the 
manufacture of residuals and the increased income 
| derived thereby. At present there are no residuals 


from electric central stations. Their income is prac- 
tically derived from selling energy and the hire of 
meters. Now, let us hark back a quarter of a 
century, and recollect the coal consumption per 
indicated horse - power by the average engine 
throughout the country and compare it with the 
average consumption of to-day. It will be well 
within the mark to say that the average has 
decreased by at least one-third. Putting this 
another way, the total coal consumption of to-day 
for steam purposes will supply horse-power very 
largely in excess of what a like quantity would 
twenty-five years ago. Similar improvement is 
taking place and is promised in central-station 
work. The coal consumption per kilowatt sold is 
continually decreasing, and there is great room for 
further decrease, not perhaps in the way ordinarily 
attached to such words, but indirectly by equalising 
the load. This is one reason why we constantly harp 
upon a trial of the suggested large central stations. 
Here the design is to obtain a load without. an 
excessively prominent peak, such as is always 
to hand in a smaller station with hghting only 
to provide. It is expected that these huge stations 
will have a large load all day, and if this 
should be so, the coal consumption per kilowatt 
generated or sold would be largely decreased. Take 
it that one or two of the best of existing stations 
situated favourably burn from five to six pounds of 
coal per kilowatt-hour sold, we may venture to assume 
that on the average throughout the whole country 
the consumption will be not less than ten pounds. 
A good many trials have shown that the best 
engines will develop one horse-power per two 
pounds of coal, in some cases even under tbis, so 
that given the most favourable conditions as 
against those that prevail, we see what room 
there is for economy of coal consumption. The 
most favourable conditions will never be obtained, 
yet there clearly exists a good margin for 
improved conditions. As has been said, this 
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economy comes directly from the equalisation 
of load. There does not seem to be so much 
room for economy from improvement of apparatus. 
No doubt there is room, but not to so great an 
extent. In this question of competition, then, the 
economy of coal consumption depends almost entirely 
upon the equalisation of load. While upon this ques- 
tion of competition, it may be well to refer to the 
-“* salvation of gas, as it is called by those interested 
in the matter—the Welsbach burner or mantle. 
‘Sanitation is a word to conjure with nowadays, like- 
wise ventilation, but gas supporters do not seem very 
‘anxious to discuss these matters where gas is con- 
cerned. With an open gas burner a certain vitiation 


of the atmosphere takes place due to three causes 
one, complete combustion, giving rise to carbon 


dioxide; then incomplete combustion, giving rise 
to carbon monoxide; and, lastly, non-combustion, 
giving rise to a mixture of the gas with the 
air. We know the evil effects of this state of 
things, but when a mantle is used it is stated that 
still more dangerous compounds are sent into 
the atmosphere. 
reason to doubt it), sooner or later—probably later— 
opinion will veer round to the illuminant that, at 
any rate, is innoxious. We commenced with coal; 
-we have seen how increased cost may operate ; and 
we trust, though these things are common property 
to the profession, that nothing which works for good 
in the competition will be overlooked. 


FORTHCOMING EVENTS. 


. FRIDAY, APRIL 6. 

Institution of Civil Engineers.—At 2.30 p.m., students’ visit to 
the works of the India Rubber, Gutta Percha, and Telegraph 
Works Company, Limited, Silvertown. At 8 p.m., students’ 
meeting. Paper on Experiments on Struts with and 
without Lateral Loading,” by Mr. H. E. Wimperis, Wh.Sc. 

Institution of Junior Engineers — At 8 p.m., ordinary meeting. 
Paper on A Comparison of Railway Bridge Structures of 
Moderate Dimensions and of Methods of Determining their 
Working Loads,” by Mr. Eustace W. Porter, A. M. I. C. E. 

Royal Institution. At 9 p. m., discourse on Solid Hydrogen,” 
by Prof. Dewar, M. A. 

British Insulated Wire Company.—At 6.30 p.m., at the Adelphi 

Hotel, Liverpool, annual staff dinner. 

$ SATURDAY, APRIL 7. 

‘Royal Institution. —At 3 p.m., Lecture V. of six on ‘‘ Polarised 
Light,” by Lord Rayleigh, M.A. 

Glasgow and West of Scotland Technical College Scientific 
Seciety.—At 7 30 p.m., annual general meeting. 

MONDAY, APRIL 9. 

Institution of Mechanical Engineers.—At 7.30 p.m., graduates’ 
meeting. Paper on Suggested Improvements in 30 Knot 
Destroyers,” by Mr. R J. Wilson. 

TUESDAY, APRIL 10, 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Papers on The Development of the Manufacture and Use of 
Rails in Great Britain,” by Sir Lowthian Bell, Bart. ; and 
“The Wear of Steel Rails in Tunnels,” by Mr. Thomas 
Andrews. 

WEDNESDAY, APRIL II. 
Palace School of Engineering.—At 12 noon, award of 
certificates to students in the Lecture Theatre. 


CORRESPONDENCE. 


“One man’s word is no man’s word, 
Justice needs that both be heard.” 


“STORAGE BATTERY PROBLEMS.” 


Sir,—Will you permit me to point out a few errors in 
your report of my remarks in the discussion of Mr. Wade's 


paper on “Storage Battery Probloms” at the Institution: 


If this is so (and we see. no 


of Electrical Engineers. What I said was that when 
sulphurie acid is electrolysed (not electrified) in the 
discharge, hydrogen is given off at the peroxide plate, and 
sulphion, SO, (not oxygen), at the spongy-lead plate. I 
pointed out that as this SO, is carried to the spongy-lead 
plate electrolytically, this plate is not sulphated at the 
expense of the acid in its pores, though, of course, it issulphated 
at the expense of the acid in the cell. I also suggested 
that the peroxide plate is reduced by the hydrogen ions 
to sesquioxide, Pb,O, (which is converted into a basic 
rach ee es by the chemical action on it of the sulphuric 
acid), and pointed out that this would account perfectly 
simply, without the necessity for Mr. Wade’s complicated 
polymeric formule, for the fact that the maximum 
capacity obtainable from the active material on a plate is 
only one-half of that which would be obtained by dis- 
charging it right down to PbSO,.—Yours, etc., 
Hampstead, N.W., April 4, 1900. J. C. ALLINGHAM. 


— —— 


ELECTRIC WIRING. 


Mr. Jobn Pindar has given us some photographs and a 
description of an arrangement of wiring which -he has 


Sample of Mr. Pindar's System of Wiring. 


adopted generally in all installations entrusted to his care, 
for the running of wires immediately round the switch and 
distribution boards. This system of wiring can be readily 
understood from an inspection of the photograph we 
reproduce herewith, which was taken at the premises 
of Messrs. Melles and Co., of Cripplegate - buildings, 
Wood - street. The arrangement consists in isolating 
entirely the positive from the negative conductors behind 
the fuse and switch boards. In order to do this 
Mr. Pindar arranges two broad cable-ways up the 
side of the wall immediately above the fuseboard, and 
places the whole of the positive conductors in one of the 
ways so formed, and the negative conductors in the other. 
He secures the wires by means of wood cleats, so that 
they are at least lin. from the wall. The whole of 
the woodwork and the wall behind is painted with 
five coats of asbestos paint, so as to be quite fire- 
roof. At the top of the cleat work, where the wires 

ave to be distributed to various centres, he arranges them 
on two planes, so that the positive conductors cross over 
the negative conductors with a considerable space between 
them. After this point the wires are run in casing in the 
ordinary way, but we understand that no grouping of wires 
has been allowed by Mr. Pindar, who is responsible both as 
consulting and installing engineer in this case. Another 
feature in this installation is that no more than three lights 
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are in any case connected on to one circuit from the distri- 
buting board. The supply terminals, the meter, the main 
switch, and the main switchboard, and cutouts have been 
placed in a brick chamber carefully fireproofed, so that 
the installation may be looked upon as absolutely safe. 
All the mains from the switchboard and fuseboard to 
the distributing boards are run on cleats, as shown 
in the illustrdtion, and afterwards cased over. Mr. 
Pindar, whose address is 174, Regents Park- road, 
N.W., has also recently carried out a large installation 
at the Commercial Travellers’ School at Pinner, Middle- 
sex, on the same lines. The chief objection which 
ean be raiséd against the system of cleating is the 
great space occupied, and also the question of straining 
tho wires to keep them away from the walls. These 
objections are overcome by Mr. Pindar, who insists on 
having the space he requires: allowed him in the building. 
Every electric Jighting contractor is not so fortunate in 
this respect. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


` The Electrical Equipment of Ships of War. 
Bx C. E. GROVE, MEMBER. 


INTRODUCTORY. 

This subject, already a great one, is rapidly growing, and the 
use of electricity on ships of war is yearly being extended in 
all the navies of the world. While, therefore, the bulk of the 

per records what has already been accomplished, regard has 
been paid throughout to certain imminent developments which 
in many departments o ershadow present-day practice. 

The methods followed in the English navy have to so large 
an extent oonstituted a guide and pattern to the world that the 
basis of the present paper lies naturally in the British Admiralty 

ractice. In certain navies, however, important departures 

m British practice now exist, and tend to become more 
marked with the flux of time; some of these are referred to 
hereafter. The author's intention has been corey | to avoid 
administrative and tactical questions, and to treat the subject 
solely from the point of view of an independent electrical 
engineer. In British warships, and in ships built in this 
country for foreign Governments, the constructive work falls 
into three main . divisions, dealt with respectively by the 
‘*shipbuilders,” the engineers, and the ‘‘ordnance con- 
tractors,” and part of the electrical work falls into each division. 


1 
N 


form; and this 
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in was superseded in due course by the 
two-pole drum-wound direct-coupled compound steam dynamo, 
which until about 1895 was standard in our navy. The 
size of unit varies in our navy by steps of 100 amperes 
from a machine giving 100 amperes in the case of torpedo- 
boat destroyers, small gunboats, and the like, to a machine 
of 600 amperes as now used in all modern battleships and 
large cruisers. The standard voltage is 80 in all cases, this 
having been settled long ago as a convenient compromise 
between the pressure required for working searchlights and 


Fic. 4.—Modern Admiralty Multipolar Generator (W. H. Allen, Bon, and Co., 
i Bedford). ' 


that giving the best efficiency in the ordinary electric light 
circuits. With the growing demands for current, this low 
voltage is becoming increasingly inconvenient—a matter which 
will be referred to again further on. For all-sized sets, from 
200 amperes upwards, the standard speed is 300 to 320 revolu- 
tions per minute, though in the smallest sete speeds occasionally 
run up as high as 500 revolutions per minute. Engines running 
up to 500 revolutions with forced lubrication are now being 
introduced for the larger sizes. By the provision of clauses in 
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f ; Fras. 2 AND 8.—Ironclad Dynamo (Thames Ironworks). 


In the present paper this distinction is ignored, and the electrical 
eq sated as a unity. 
7 555 „Pinr I.— GENERAL EQUIPMENT. 


! [ee eae aE ae Dynamos. 

The first important step in the use of electricity on board 
ships of war dates from the introduction of the dynamo. In 
1876 a Wilde alternate-current magneto machine, belt driven, 
was installed in H. M. S. Minotaur,” to work a searchlight’ 
5 Thi machine gave place to the continuous-current 
-‘Gramme dynamo so soon as the latter had assumed practical 


warns 
i Sos bs 


the specification requiring the engine to work the dynamo with 
a low steam consumption, and requiring that the temperature 
of the dynamo after six hours’ run at full load shall not exceed 
80deg. F. above the surrounding air, the essential conditions 
for obtaining a well-built machine of high efficiency and 
moderate weight are secured. The usual British Admiralty 
steam dynamo is of the ordinary two- pole horseshoe 
type. These machines almost invariably had smooth 
cores.. ‘‘ Iron-clad ” machines were introduced some five 
years ago to overcome a difficulty which had been dia- 


‘covered on ships equipped with ordinary dynamos—namily, 
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that considerable disturbance of the compass readings was 
observed, depending on the stray magnetic field produced by 
the dynamos and varying with the number of dynamos that 
were at work. Until this interference had been actually proved 
to be due to the dynamos themselves, it had been attributed to 
induction from the currents in the wires about the ship ; but it 
was found that their action was much less important than the 
direct influence of the dynamos. With an iron-clad machine 
the stray magnetic field is reduced to one-half, or less, of what 
it is with an ordinary open-type machine, the stray field from 
the magnets (provided the machine is liberally designed as 
regards the mass of iron) being almost nil, while the leakage of 
magnetism axially along the armature shaft is greater. 

The chief difficulties in designing iron-clad dynamos arise in 
designing to ä minimum weight and in providing adequate 
ventilation. Figs. 2 and 3 show an iron-clad dynamo of the 
author's design in which thorough ventilation is secured by the 
device of coring slots through the bottom, sides, and ends of 
the magnet castings. The weight of.an iron-clad dynamo is 
greater by 50 to 75 per cent. than that of an ordinary Admiralty 
open-type machine of the same output, which reason has led to 
the iron-clad type being superseded by an open four or six pole 
machine, which, on the whole, provides the best combination 
of good ventilation, minimum external leakage, and accessi- 
bility of parts. Fig. 4 shows a recent 600-ampere Admiralty 
set, by: Messrs. W. H. Allen, Son, and Oo, Most modern 
Admiralty dynamos have slotted cores. The total weight of 
such a get is about 64 tons, of which the armature represents 
about 14 tons. The United States navy usually employs a 


Schenectady), 


four-pole machine, their largest units being of 50 kw. at 80 
volts at 300 revolutions per minute. The temperature limit is, 
however, 50deg. F/, which involves a heavier dynamo than the 
British for the same output. Fig. 5 shows such a set oon- 
structed by the General. Electric. Company, of Schenectady. 

By way of contrast.to these large machines, a small steam 


dynamo may be mentioned which was recently designed by the 


author and fitted into 40ft. and 56ft. steam pinnaces for the 
Russian Géeetnment for working searchlights. In this particular 
case the required. output was 60 amperes. x 65 volts at 500 
revolutions per minute, though the set has a maximum output 
of six units on a total weight of 120 t. : 
- Steam-engines of the open type are usually employed for 
dynamo driving. They have to be constructed. strongly enough 
to work with the full steam pressure from Belleville boilers 
(276lb. to 500lb. per square inch), though with cylinder areas 
large enough to furnish their nominal full output at 150lb. to 
200lb. pressure. Among the essential conditions for successful 
working are ample bearing surfaces, with thorough lubrication 
to ensure cool working for long periods, and ability to get rid 
of large volumes of water which come over with the steam when 
auxiliaries on the same range of steam-pipes are started. 

The importance of preserving the dynamos. unharmed in war 
is so great that at least a sufficient number of sets to supply all 
the fighting parts of the ship must be kept under protection. 
Unfortunately, this generally means placing the machines in a 
warn, ill-ventilated space, so that their durability is impaired. 
Again, if all the dynamos are is dani an injury to the com- 
partment, or to the steam and exhaust pipes serving the electric 
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light engines, would place the whole hors de combat, and put the 
ship in darkness. Our Admiralty practice is to put one of a set 
of three or four dynamos in some daylight position on the upper 
or main deck to supply all the ordinary lighting current in 
„peace, and to place the dynamos that are used in action 
below the water-line. Nations differ as to the advisability of 
doing this, the control being certainly less convenient when the 
machines are in separate places. The United States navy 
place all the dynamos in one compartment. The Japanese 
divide the dynamos between the fore and aft auxiliary 
machinery rooms, but keep them all under protection. 


Switchboards, 


This standard British Admiralty pattern switchboard consists 
of a slate or slates carrying horizontally upon them a series of 
omnibus bars, connected severally with the positive and negative 
terminals of the dynamos, and bridging over these a series of 
vertical slotted bars leading through fuses to the circuits, and 
carrying sliding contact plugs which can be pressed down so as 
to make contact on the top and sides of the omnibus bars, being 
locked in the ‘‘on” pcsition by a spring handle, and main- 
tained in the ‘‘ off” position by the action of an internal spiral 
spring, which also gives a quick break. The switehboard has 
the merit that all the current-carrying parts are on its face, and 
it is fairly compact ; but the method of making electrical con- 
tact leaves much to be desired, and the switch parts consist of a 
number of components which give complexity and add to the 
cost of maintenance. The present design of board grew 


FIG, 8.—Main Generator Switchboard, U.. S. Kearsarge aud Kentucky. 


out of that older type known to telegraph engineers as the 
‘* Umschalter,” in which contact was e between any one 
of a series of vertical bars and any other of a series of horizontal 
bars by screwed or coned plugs uniting them at their inter- 
section. This style of board failed in service. because of the 
practice of making and breaking circuit on the plugs, which led 
to their speedy destruction. © 6 0 0 0 oorno lo. x 

In the English Admiralty. beard, while any circuit or any 
number of circuits can be worked from one dynamo, it is not 
possible to work two or more dynamos in parallel on the same 
circuit, and in transferring a circuit of lights from one machine 
to another it is necessary to extinguish them during the process, 
which is objectionable. Time was when the parallel working of 
compound-wound dynanios was attended with difficulty, but the 
conditions are now -well understood, and- pavellel working is, in 
fact, in successful operation.on many ocean liners and in other 
navies. These switchboards are usually made up to standard 
drawings, and arranged for three dynamos and six circuits. 
When, as is commonly the case, the number of circuits exceeds 
six, one or more additional boards are fitted, and their dynamo 
bars coupled. Thus the Japanese battleship ‘‘ Shikishima ” 
carries three 600-ampere dynamos, and has boards with 
18 cireuite—asix cirouits supplying incandescent lights, four 

rojectors, and the remaining eight motors. 

The battleships of the Formidable,” Duncan, and more 
recent classes, and the cruisers of the Drake ” class, will carry 
four 600-ampere dynamos, usually running at 400. revolutions 
per minute, and a large number of circuits, some of which 
will supply current to powerful motors. Tho design of switch- 
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board described above appears to be quite unsuitable for such 
installations. | a ee 
The Oardew hot-wire voltmeter and the Siemens torsion 
_ spring ammeter ate the instruments chiefly to be found on her 
Majesty’s ships, though these are no longer standard, unn 
been replaced by disl instruments of the well-known Evershe 
pattern. The instruments are usually placed in close proximity 
to the dynamos, and not upon the switchboard. Cirouit 
breakers are not used in the dynamo circuits of our navy, 
though double-pole fuses are now generally fitted in the 
machine leads. 7 i N 

The U.S. navy standard switchboard is planned with its 
dynamo bars vertical and circuit connections horizontal, and 
is designed for parallel working. Fig. 8 shows a section of 
the main generator board fitted in the recent battleships 
“ Kearsarge ” and Kentucky, which each carry seven 50-kw. 
dynamos. Each dynamo bar is surmounted by its ammeter 
and main throw-over switch. A panel at ane end contains the 
instruments used in common by all the dynamos. The field 


terminals of the machines are braught to the switchboard, 
where they may be connected either for self or separate 
excitation. Equaliser awitches are fitted on a separate panel 
in another part of the room. From the main board feeders 
are run to three three-wire main distributing boards (Fig. 9) 
located respectively forward, aft, and amidships, from which 
the several power, searchlight, and lighting circuits are run. 
Each of these boards receives from the main generator board 
five cables, a pair of ‘‘ outers” for lighting, a similar pair for 

wer, and a common neutral. Four sub-distribution boards 
or groupe of motors are supplied from the main distribution 
boards. A circuit breaker and a short-circuiting switch for the 
series winding are carried by each generator on the terminal 
board, from which its main cables are led (Fig. 5). The elec- 
trical principles involved in this scheme of connections seem, in 
the main, right, but the multiplication of switchboards is a bad 
feature, which is said to have been necessitated by restrictions 
of space in the ship. 

| Electric Lighting. 

The first installation of electric lamps on a warship was put 
in H.M.S. “Inflexible” in 1881. It consisted of a set of arc 
jamps run in series from a Brush dynamo with incandescent 
lamps arranged 18 in series on the high-tension mains. The 


building will carry approximately 1,000. 


Bide lighting 


aro light has disappeared. Modern war vessels are usually too 
much subdivided and have too little headroom to justify the 
use of arc lamps, although these are again becoming somewhat 
common on merchant vessels. The parallel incandescent lamp 
system became standard practice almost as soon as it was 
introduced, and the number of lamps employed has been 
steadily increasing. Thus, in the battleship ‘‘ Colossus,” fitted 
in 1884, 350 lights were installed; in the Blenbeim, first- 
class cruiser fitted in 1890, 525 lights were installed; the 
„Majestio class of battleships, fitted in 1896, carry between 
800 and 900 lamps; the Albion and her sister battleships of 
the Canopus class, just compet ry about 950; the 
„London and Duncan ” classes of battleships now building 
will carry from 1,000 to 1,050 lamps, while the first-class 
cruisers of the Drake” and Monmouth olasses now 


It is usual to arrange the electric lamps in six circuits, one 
circuit being exclusively devoted to engine and boiler rooms, 
one to magazines, one to the central citadel, one te the crew 
spaces forward, one to the cabin spaces aft, and one to the 
stores and machinery rooms below the belt deck. It is desirable 
to have separate circuits for those portions of the ship which 
are protected by armour, rather than to mix up the lighting of 
protected and unprotected portions, though this is by no means 


‘generally done. A schedule bowing the arrangement of lam 
1 


ttings, and cireuits on H. M. S. Albion is given in Fig. 10. 
In the U.S. navy the lamps are arranged on two main circuits, 
known respectvol as the battle” circuit, which inoludes the 
lighting of all parts of the ship ocoupied in action, and the 
circuit, which includes those parts where general 
illumination is required for ordinary purposes. Feeders running 
from the switchboards connect to the respective circuit net- 
works through junction boxes. At general quarters” the 


ordinary lighting circuits, which include all the exposed lights 
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on the upper decks, are disconnected at the switchboards, This 
arrangement prevents stray light shining outboard. 
Lead-covered cables and wires, first introduced into the 
rd east cruiser Naniwa-Kan,” built at Elswick, are univer- 
sally used in our navy, and the insulation is now vulcanised 
indiarubber in all cases. For single lamps a pair of ½16 wires 
arc employed ; stranded wires which group the sets of lamps 
through fuse boxes up to the circuits are universally composed 
of multiples of singlo 20-wire, the standard sizes being %, !"/a, 
% % ou % . 20. and 1% ,; while for dynamos and heavy 
motor circuits %% „ and %, are employed. The current densit 
is usually a little below 1,000 amperes per square inch, whic 
ensures in the lengths dealt with a very moderate voltage drop. 
The present mode of fixing the wires and cables is to attach 
battens of teak to the bulkheads and to run the wires side by 
side alung the teak under brass cleats or saddles. Thus all 
the wires are visible. According to Admiralty specifications, 
steel battens may be used as an alternative to teak, but they 
would be much heavier, and the author is not aware of any 
ships so fitted. The introduction of these teak battens into 
our navy took place but a few years ago, and the step appears 
to have been quite a retrograde one. The employment of 
wood ‘allows of fewer holes being drilled in decks and bulkheads 


than would be otherwise necessary, bat the aggregate cost of 


the wiring work is considerably enhanced, useless weight is 
worked into the ship, and the danger of fire increased. The 
Japanese have in their latest battleships had the cables and 
wires attached directly to the deeks and bulkheads, dispensing 
with backinge, except where necessary for the heaviest rans or 
‘as packing to carry heavy runs of the larger cables over obstruc- 


tions such as flanges of angle-bars, rows of rivet-heads, and the 


like. This makes a very substantial and satisfactory job. The 
praelio in the U.S. navy very much resembles land practice. 
-Lead-covered wires were employed at one time, but it is said 
‘that the quality of the lead and of the insulation was such as 


to give trouble, and to cause them to revert to the old system. 


In their latest ships they have run braided . wires in wood 


a 


Where the wires go 
of course the bulkheads an 
Behind ‘them. 


at the top 


“mouldings in cabin spaces, and in. iron pipe or conduit in 


mschinery spaces, while in the crew spaces, and in some of the 


fore and aft runs, the wires are supported below the decks on 
porcelain insulators, and proteoted by thin iron guard - plates put 
oyer them. None of these methods appea 
thorough as the British Admiralty method of lead - covered cables 
` closely packed 
- their length. 


rs to be so safe or so 
together, and visible and accessible throùghoùt 


Watertight Work. k 

through watertight bulkheads or decks, 
decks must be made watertight 
Until recently, the method of making the 
dables watertight at the decks consisted in providing a length 
of iron tube lined with fibre, with a stuffing box and gland 
end, by means of which an indiarubber packing 
was screwed down upon the cable, ahd similar glands 
were used where the cables passed through bulkheads. One 
disadvantage of this arrangement was that where a number of 


cables and wires had to be dealt with, a considerable amount 


of space was taken up by these Pipes in order to provide room 
for spanners to work in tightening up the nuts. A simple, 
‘compact, and effective method is as follows: two pieces of 
wrought-iron plate are. drilled with holes slight larger than 
‘the size of the cables that are to go thro “the bulkhead ; 
‘similar blocks of indiarubber about zin. thick have holes 
formed in them just the neat size of the cable; the bulkhead 
lis. drilled with clearing holes; a slab of rubber and an iron 
plate are placed on either side of the bulkhead, the cables are 
Arawn through, and then the plates screwed up tight. By 
this means pressure is put upon the rubber, which tends to 
make the holes through which the cables pass smaller, so that 
the cables are gripped, and the holes are left watertight. 
Thig arrangement was used by the author throughout the 
Japanese battleship ‘‘ Fuji” both for decks and eads, 


=~ (Tobe continued.) 
L+: DUBLIN ELECTRIC LIGHTING., | 
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LOCAL GOVERNMENT BOARD ENQUIRY, 

s (Concluded from page 453.) o 

At the eommencement of the Thursday’s proceedings, Mr. 
Harry, the city engineer, was examined concerning the founda- 
tions of the proposed site at Pigeon House Fort. In answer to 
questions, he stated that he had laid down conditions with 
regard to leaving clear space between the works and the wharf 
for a 40ft. readway, because it would give a right of way for 
the military. The entrance into and the exit out of the Fort 
was only between 8ft. and 10ft. wide. He had now consented 
to reduce the roadway from 40ft. to 30ft. for the accommoda- 
tion of the boilers and other works. He only wanted to keep 
„away from the wharf. He did not take borings specially. at 
this site in connection with this scheme, but he had -borings 


taken in connection with the main drainage immediately out- 
side the Pigeon House Fort and then at the pumping station, 
and they were very deep. Practically at low water there was 


no water at the wharf. He did not know what tonnage 


' vessels could be accommodated at the wharf. He should have: 
a 6in. main put down there, started from Warrington-place, 


beside the canal, which was their boundary. The idea was not 
‘to charge this main to the electric lighting account, because 
they wanted it for the main ae and other works down 
there. He had not béen consulted about this scheme in any 
way, but he saw no objection to it. He did not consider the 
foundations available at Pigeon House Fort would be abnormally 
bad ones. : — j T TO 
Mr. H. H. HILIIs, the resident engineer in connection with 
the main drainage works, gave evidence to show that the depths 
of the various parts of the harbour of Dublin would be sufficient 
for the purposes of the scheme. ö x 
Mr. HEALT then opened the case for the opposition, and 
objected to the town obtaining a loan for trade and competitjon 
purposes, He claimed that the Corporation had 5 
0,000 on a failure in order to supply some 250 people with 
electric light. He also strongly objected to the scheme put 
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the company ho 


for each conversation. | 


forward by Mr. Hammond, and submitted that.the Corporation 
had no power to. spend money outside its ‘area ‘of supply. 
Another objection was that the County Counciland the Pembroke 


Urban District Council should have been represented at the 


enquiry, as it was proposed to break up streets outside the Cor- 
poration area. He ceeded td argue against the scheme in 
detail, and pointed out that the tramway eompany would: be 
well able to undertake the work. He conoluded by the atate: 
ment that the scheme was unsound financially and unscientific 
electrically, and the Corporation: obuld::at much less expense 
secure for themselves the light which many of them desired. 
Mr. ARrnux WiicHT was examined by Mr. Day, and stated 
that, considering all the ciroumstances of Dublin, he believed 
that electricity should be distributed on the continuous-current 
system. This system was more applicable to the wants of the 
consumers, and he thought a more reliable and constant 
service could be obtained by this means. He quoted several 
cases where alternate current had recently been replaced by. 
continuous. ; G 
The enquiry was then adjourned till Friday. ie, 

On the enquiry being resumed, Mr. THOMAS TOMLINSON 
stated that he carefully examined Mr. Hammond's scheme, 
and did not consider it a suitable one. He thought that the 
two-phase system of distribution would have enabled the new 
works to fit in much more easily with the existing system. 
The two-phase system of distribution was also adopted in two 
large electricity stations recently erected in:London. He knew 
the Pigeon House site, and was of the opinion that they would 
not be able to obtain foundations sufficient to sustain the 
building proposed to be erected and the moving machinery. 

Evidence was then given by Mr. A. E. Porte on the difficulty 
the National Telephone Company had in finding foundations 
for their works along the Liffey. After going down 4 oertain 
depth black mud was found, and he thought the same thing 
was likely to ooour on the proposed site. . 

Mr. Horace ParsHatt, then examined by Mr. Healy, 
explained a number of orion iene to the scheme. All the 
lighting companies were, in his opinion, in favour of the direct- 
current system. He pointed out that the tramway company’s 
works at Ringsend were within a reasonable distance of 
the centre of the city, and no disadvantage had arisen from 
their presence. He was then questioned bè to the affers: 
which the tramway company. had made to the Corporation te 
supply power or to take over the electric lighting order.. 

e counsel having summed up gn behalf of their respective 
clients, the enquiry was closed without à definite expression) 


opinion by the inspector. 


— 


METROPOLITAN DISTRICT RAILWAY. | 


As stated in our front notes, the Board of Trade officia 
inspection of the electrical section of the above railway, frox 
Earl's Court to Kensington High-street, was made on Tuesday 
last, when the electrically-propelled train was run several times 
over the line. ‘During its runs the representatives of the Boarc. 
af Trade made various experiments to satisfy themselves as to 
the safe working of the system. The report and official sanction, 
to work the electric section is expected early next week, when 
to be able to place the electric train in their 
regular schedule. It will be remembered that the whole of the 
plant and equipment in this case is of English manufacture, being 
supplied by Messrs. Siemens Bros. The engines used to drive 
the electric generators are of the Bellis type. A novel, feature. 
in the line is that both lead and return conductors are insulated, 
being placed one on each side of the track. These conductora 
consist of channel irons supported on A 0 insulators. The 
grades met with on this section, and also the numerous crossing 
points, will enable a very severe test to be made of this system 


of supplying electricity te a moving trainn 
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GERMAN TELEPHONE CHARGES. poe A 


2222 


In view of the secrecy maintained by the Government in 
regard to the telephone rentals to be oharged in London for the 
State telephone servioe now being instituted, some interest will 
be manifested in the new telephone rates introduced by the 
German Government at the commencement of the present 
month. These rentals are charged in two ways—a fixed annual 
rate and a definite sum per annum, combined with a payment 
3 The first method is based upon a sliding 
scale, aceording to the number of subecribers to the exchange. 
Thus, for instance, the charge per annum. where there are 
50 subscribers is EA; over 50 and up to 100, £5; 200, £6; 
500, £7; 1,000, £7. 108.; 5, 000, £8; 20,000, £8. 10s: ; and 


exceeding .20,000,subscribers, 29. The second inethod, where 


miles distant from the 


the subscriber is not more ‘than three b i l 
à =T „ EE tee Petia A etworks comprising 


exchange, provides for the payment in n 
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1,000 subscribers of £3 per annum; over 1,000:and up to 5,000, 
£3.:15s. ; 20,000,:£4. 10s. ; and exceeding 20,000 subscribers, 
£6 per annum. In addition to this annual rental a charge of 
five pfennigs (6d.) is made for each conversation, with a fixed 
minimum of £1 per annum. The charge for thtee minutes’ 
conversation between various localities is 20 pféennige (2°4d.) for 
a distance of 154 miles, 3d. for 30 miles, 6d. for 100, 1s. for 500, 
1s. 6d. for 1,000, and 2s. for a greater distance. Where sub- 
scribers are situated at a distance exceeding three miles from 
the central exchange an additional annual charge will be made 
of 3s. for single lines end 5s. for complete metallic circuits for 
each 110 yards in excess of that distance, and im cases wherd the 
distance exceeds 6} miles the additional annual charge will be 
10s. for a single wire and 15s. for double wires.for each excess 
of 110 yards. On the above basis the fixed charge in a town 
like Frankfort-on-the-Maine amounts to £8. 10s. annum on 
the first system and to £4. 10s. on the second, with the addition 
in the latter case of the charge for each conversation or ocon- 
nection with the exchange. 

We are indebted to the Financial Times for the above figures. 


gr ů —̃—õÜ —ẽ 


QUESTIONS AND ANSWERS. 


oder this heading we insert. questions and anewers 


of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
uestion has appeared. We would call the attention of 
ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent. in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to eh mistakes as 
to symbole, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Queationa may. be sent at any time. 
| _ QQUESTIONS. | 
259. What is your opinion of oil rersus coal as fuel? Describe 
the method of burning the latter.—A. B. 
260. Give a rule for determining the proper distance between 
driving centres of belt-driven pulleys and the minimum 
aamen of the same. for a given power transmitted. — 
Question No. 255.— How wauld you ascertain the number and 
diameter of tubes to be used in an exhaust-steam feed- 
` water heater for dealing with a given quantity of feed 
| Best Answer to. No. 253 (awarded 10s.).—The tubes for an 
exhaust-steam feed-water heater require to be fairly large, 
as it would do away with all economy occurring through 
ite use if thore were to be much back pressure on the piston 
occasioned by the throttling of the exhaust during its passage 
the heater. There is, of course, a limit to the size 
of the tuber, and, generally speaking, a tube about 2in. 
diameter is considered the best, mechanical and other 
details in any special case altering this to a small extent 
either way. Having fixed the diameter of the tube at 2in., 
the following method will give a fairly close approximation 
to the number required. The conductivity of copper after 
ite freshness bas worn off with as great an amount of 
accuracy as it is possible to get is 200 British thermal 
units (B.T.U.) passing through a square foot per minute 
per degree difference of temperatures on tho two sides of 
the tube. * N 


Let z, number of square feet af tube surface required; 
. w= number of lbs. of feed water required per minute; 
t = inlet temperature of feed water; Ti 
t, = inlet temperature of feed water. p 


Then 200 z, is the heat passed into the feed water per 
minute per degree difference in temperature, and w (f, - fi) 
is the amount of heat required by the fovd water per 
minute. The heat from the exhaust steam which is to be 
used for heating the feed is nearly all latent heat, as non- 
condensing engines usually exhaust very near to the 
àtmospheric pressure. At this point the temperature of 
tho steam is 212deg. F. 

‘Now, as some of the steam leaves the feed-water heater 


unsondensed, it is obvious that the, temperature of the | 
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steam., and water in the tubes may be taken as 212deg. F. 
without sensible error. It follows, therefore, that the heat 
other than the latent hcat, which is 966 B.T. units: per 
pound of steam, available for use is very small, and may be 
neglected. To obtain the difference in temperaturo between 
the inside and the outside of the tube, the exhaust may be 
said to be constant at 212d: g. and the feed water taken at 
ite average temperature, ath, Therefore, the differ- 
once in temperature of the two sidos of the tube 
— 212 - 274, | „ uai "E. 
The heat passed into the feed water per minute is N 
200 21 (212 Z hth) B.T. units, 


t 


and this amount must be equal to tho amount required by 
the feed water. É 3 


. 2002, (212 — ath) — ( h o> 


or = m : w t; — 1 Spore i+ & pad 
©. 100 (424 — (f + 5) . 4 
The surface of a Qin. tube per foot run is = 144 =e 


= 52 aquare foot per foot run;. and, therefore, tho 


] of | 3 w (t-64) 
length of tube required is 100 (424 —(, +4)} 
w (t — 11) 


62{424-(%,+4)} 

Let z= number of tubes; 
l= length of each tube in feet; 

oe: w (t -f 2 : 8 
= Haa- mn . WB 

Answer to No, 253 (awarded 58.).— As no particulars are 
giran in the question, several conditions must: be. assumed 

fore it can be answered. For instance, let us assume 
that it is required to raise 5, 000lb. of feed water per hour 
from a . of . 56deg. F. to a temperature of 
206deg. F., the latter being about as high as water can be 
raised to in ordinary exhaust steam feed-heaters. Ii the 
exhaust steam to be used has a pressure of 3lb. above the 
atmosphere, or an -absolute pressure of 18lb. per square 
inch, its temperature will be 223deg. F. The number of 
heat units required per hour will be equal..to the product 
of the pounds of water multiplied by the number 
of degrees through which they are raised, or 5,000 x 
(206 - 56) = 750,000 units of heat per hour. 

Now, on the authority of Messrs. Babcock and Wilcox’s 
book, Steam, the number of heat units which will be 
sce Sp i hour through each square foot of horizontal 
surface equals 330 for each degree of difference in tempe- 
rature between the two sides, and as in the present case 
the average difference of temperature between the inside 


and outside of the tubes will be oe = 83'Sdep., there 
fore 83°65 x 330 will give us the number of heat units 
transmitted through each- square foot of tube hour 
= 27,555 units, and if we divide 750, 000, the total number 
of heat units required, by 27,555, we obtain 27:21, the 
number of square feet of tube. surface required; but in 
order to give the water time to part with some of its 
impurities while passing through the heater, about 25 per 
cent. should be added, bringing the tube surface up to 
36 square feet. | * : 

The tubes generally used in feed-water heaters are Zin. 
outside diameter, and tubes of this size have an external 
surface of 196 square foot per foot in length, so that if we 
make the tubes bft. long we shall require 35 + (5-x · 196) 
= 35 71 tubes, or, say, 36 tubes.—R. D. S. ae ee 


Answer. to No. 258 (awarded 5s.).—The solution of this 
question naturally divides itself into two parts: (a) the 
quantity of heat to be transmitted to the water ; (5) the 
tube surface necessary to transmit that het. 

In order to calculate (a) for any special case we should 
require to know the quantity of water to be heated and its 


original temperature, also the temperature it is required to 


e 
— 


then 


10 


__ THE ELECTRICAL-ENGINEER, APRIL 6, 1900 408 


along. The bucket chain nena a. very low apeed, The 
ordinary. capacity of the bueketa: is two. cubic feet each. > 


leave the heater. Then, if we know the heat transmitted 

per square foot of tube surface, (5) can be calculated. Thus 

to take the general case: Do papas GS O Di l 

Let Q = the quantity óf feed water in pounds per hour 
x be hatad: S oe ee WAU po Per 


Let ti andi fy = the initial and final temperatures of the 

water; Sk | ee 

Let e = the number of thermal unite of heat transmitted 
per square foot of tube surface per hour ; 


Then Q x (ły — t; ) will be the thermal unit of heat re- 
quired to be taken up by the water per hour. Consequently, 


Q x & ~ 4) = total square feet of tube surface required. 


The efficiency of the tube surface for transmitting heat 
depends upon the temperature, and therefore the pressure 
of the steam admitted to the heater, the average tempera- 
ture of the water, the material of which the tubes are 
made, and the thickness of the tabes. The greater the 
difference between the temperature of the steam on one 
side of the tubes and the water on the other side, and the 
thinner the tubes, tha higher will be the efficiency of the 
tube surface. By adopting a tube as small as practicable 
the maximum amount of tube surface for a given space is 
obtained. Further, the smaller the diameter of the tubes, 
the thinner they can be made. 

In practice the tubes are invariably made of brass, aud 
the diameter varies from about jin. to lin. in accordance 
with the size of the heater. The length of the. tubes: 
depends upon the size and general character of the 
heater. If the feed water contains mineral matter, it 
should be more slowly passed through the heater than 
would be required to raise its temperature to enable any 
suspended mineral matter to be deposited in the heater. 
In such a case the tube surface will require to be larger 
than neceseary to simply transfer the heat. It will be seen, 
therefore, that the value of c is dependent upon each par- 
ticular case. Under average conditions one square foot of 
tube surface will transmit about 8,000 to 12,000 thermal 
units per hour, and this may be taken as the average value 
of c for normal conditions, and when there is no mineral 
matter present in the water. 

To calculate the tube surface for an actual case the 
thermal units of heat to be given to the water should be 
obtained from the general formula above and divided by 
the value assigned to c to obtain the tube area. The 
diameter and length of the tubes having been decided upon, 
the number can readily be calculated. A simple, though 
unscientific, rule is to allow about one square foot of tube 
surface for every 30lb of feed water passed through the 
heater per hour.—E Y. I. 


Question. No. 254.—State the A i of coal conveyors, and 
give flgures as regards economy of the same. 
Best Answer to No. 254 (awarded 10s.).—Coal. conveyors 

decrease the cost of coal handling, save labour, and prevent 

breakage. The C. W. Hunt Company, of New York, has 
designed an elevator and conveyor which is very largely 
employed. The. scoops used to lift the coal open out 7ft. 
and carry from 1 to 14 tons. A a engine is employed, 
and,when the shovel reaches the top of the booms over the 
hepper, it is automatically tipped. It has been found that 
the: ave expense for lifting by this means does 
not pico. 2d. per ton. The. wear and tear of 
maghinery is slight and the repairs to the shovel are 
stated not to exceed id. per ton of coal hoisted. 
This shovel makes about one trip per minute, so that its 
capacity of unloading varies between 60 and 80 tons par 
hour. The conveyor consists of a series of brackets suspended 
in such a way that they are upright in. all positions of the 
carrying chain. This chain is eomposed of heavy wrought- 
iron links, the pins connectin e links being provided 
with small flanged wheels, which run on rails. As the 

buckets swing freely on pivots, some special method of 1 

them is required. Two methods of doing this are adopte 

by the Hunt Company, one known as the “measuring,” the 
other as the spout filler. The first delivers to each bucket 

& given quantity, the latter is a continuous feed, each bucket 

being filled as it passes ünderneath it. ‘The conveyor. is 

driven by a set of pawis, which push the endless chain 


Pushiog Device tor Coal-Conyvepors. . 


The average s fa about 15. buckets per minute, or about 
40 tons of coal per hour. The speed can be increased to 
25 buckets per minute, or about 90 tong of coal per hour. 
This conveyor can also be used for carrying ‘ashes and 
clinkers from the stokehold.— A. Z. 


U 
Taka h sees 
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Ab the mesting of the Physical Society heid last, Thursday week, 
Prof. W. E. Ayon, TRS. vice-president, in thé ohafr, 9 
on Some Experiments Diustrating Synteny” wak read by Mr. 
P. E. Shaw. The experiments described in this paper have been 
devised for the purpose of showing in a leeture · room the principles 
of magnetic space telegraphy, the distance between the sending 
and receiving circuits being about 15 yards. A current flowing 
in a main circuif was interrupted by a tuning-fork of 100 vibra.. 
tions per second, and a fraction ef the current was passed through 
the sending coil. The sending coil was placed in series with a, 
coil of adjustable self-induction, and the two coils were shunted 
with a condenser of variable capacity. By suitable adjustments 
an oscillation of frequency 400 could be maintained in the sending 
circuit. The receiving coil was. in- series with a vasiable self- 
induction and a variable capacity, and wag tuned to respond to 
the waves given out by the primary, The current induced in 
the secondary coil was saa round a light drum fastened šo 
a wire tuned to 400 vibrations per second- The dram was 
placed in a strong magnetic field, and the electrical oscillations 
caused mechanical vibrationsef the drum. On to the drum was 
attached one carbon of a microphone, aad the induced oscillations. 
were thereby considerably magnified in the. microphone circuit. 
This circuit was also arranged in the same way as the former, and 
by means of another microphone the vibrations were transferred to 
. 1 their intensity was sufficient ka actuate the 

iaphtagm of an nary telephone receiver- to such an extent’ as 
to render the sound perfeetly audible. ...-. ttt ee ae 

Mr. Watson deseribed some experimente which he had shown 
to illustrate syntony, both by obtaining galvanometer deflections’ 
and sparks in the secondary circuit. fests a 

` Dr. Lehfeldt asked how the eircuit wae tuned when it contained. 
both a variable capacity and a variable self-induction? . : 

Mr. Shaw said that the values of the capacity and self- induotion 
were connected with the vibration frequency by a formula gives 
by Dr. Lodge. Starting with a known capacity, the necessary 
self-induction was calculated, and smali ‘alterations produced by. 
means of.an iron core. Pa t TRE ih aes” E 


iaphragm, . Since the head of the 
epheromeler could be accurately read iS 0°1 of a division by means 
of a 
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By carrying oub a series of experiments of this description a 
curve had been drawn showing the relation between current 
strength and diaphragm displacement. It was then interestin 
by exterpolation from the curve to find the movement whic 
corresponded to the leasb audible sound. The author had done 
that and found that he could not hear sounds if the amplitude 


was less than 0'37 uz. A motion of 50 upu gave comfortable 
sounds, 1,000 uu uncomfortable sounds, and 5,000 uu sound 


unbearably loud. Throughout the experiments ib was neoessa 
to geb rid of extraneous vibration by means of indiarubber balls 
and door-spring suspensions and by working at night. 


Prof. Everett expressed his interest in the delicacy of the system | 
been used to 


of measurement, and asked if the micrometer ha 
determine the form of the plate when vibrating. 

Mr. Phillips aked if experiments on the smallest sound audible 
had been made on different people, as it would be physiologically 
interesting to know if this minimum value were constant. 

Mr. Campbell asked if the sound was expected when heard. 

Mr. Shaw said he had not conducted experiments on the form 
of the plate when vibrating, although he had investigated its law 
of damping. Hoe said the small sounds were expected and the 
limit varied. 

The Chairman said he found it easy to rid galvanometers and 
electrometers from extraneous disturbance by placing them on a 
block of stone resting on a thickness of 3ft. or 4ft. of slag wool 
contained in a hollow brick pillar. 

The society then adjourned until April 27, when the meeting 
will be held ab eight o’clock in the solar phyeice laboratory. of 
the Royal College of Science, | 


See eee —— — 


HUDDERSFIELD ELECTRIC LIGHTING ACCOUNTS. 


From the accounts of the Huddersfield central station 
for the year ended Dec, 31, 1899, it appears that the total 
expenditure on capital account up to date amounts to 
£106,684. Below will be found an abstract of the revenue 
account, penea balance-sheet, and statement of electricity 
generated, supplied, ete. 


REVENUE ACCOUNT. 


l De. Generation of Electricity, £ æ d. 
Coal and other fuel, including carting £1,813 13 


4 
Oil, waste, water, and engine-room l 
„rr ana R 202 17 3 
Wages ab generating station 1,121 8 5 
Repairs of buildings. 0+ 72 4 2 
Repairs of boilers and engines 188 9 4 
Repairs of condensing plant, etc. ... 132 3 9 
Repairs of alternators and dynamos.. 23 17 5 


Distribution of Electricity. 


Repairs of transformers, meters, 
switches, eto . 166 12 3 
Repairs and renewals of maine . 3335 9 9 
— — 502 2 0 
Pabhó ag waele vide waseveveseeaes 191 3 5 
Rent, rates, and taxes 8 829 0 5 
aunagoment CCC 5 1135 8 8 
Legal expense . te 389 9 8 
. . 6,601 17 10 
Balance carried to net revenue account 9,040 17 9 
£15,642 15 7 
Or. K ed 
Sale of current per meter 280 88 85 ease 13,214 17 
Supply to public arc and incandescent lamps ...... 793 17 
Rental of meters and other apparat uns + 827 11 
Sale and repairs of amd e 106 18 
Legal ex pense ꝛk w . 700 0 
£15,642 15 
BALANCE -SRHEEr. 
Liabilities. £ 8. d. 
Merge ðV¹ßÜi ĩð K ³ ͤ ⁵ 8 105,928 18 1 
Floating liabilities . éã2 . 3311 13 4 
Depreciation and contingencies account.. 5,684 6 4 
Excess of assets over liabilities ...............cccceeescees 15.151 111 
£130 075 19 8 
8 ; Assets. £ 8. d. 
, essai cgaviansncdens sedere iiia 17,664 10 3 
Machinery and boilers ..... ............ccssccecsssepoerececs 38,624 9 10 
Mains, including cost of laying.............. ..cesscerere 46,869 9 4 
Transformers, motors, eto . EEE 11,007 18 1 
Meters and fees for certifying ..... EE 5,942 0 0 
Electrical instrumente, et . ꝗ 443 14 6 
Coste of obtaining provisional order, 18900 516 12 8 
121,068 14 8 
Maina and services E T 1,080 0 0 
Stores in hand ose ienscesuvivecudcsecacordeswse veces 524 12 3 
Floating aste . . . 7,402 12 9 


_ £130,075 19 8 
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STATEMENT OF ELECTRICITY.GENERATED, SOLD, Ero. 


Quantity generated in B.T. units. . . . . . . . . . 1,319,221 
Public lampe 5 79.787 3 
Quantity sold] By oonbra cod 4 171,670 951 038 
Private consumers by meter. 699 576 
Quantity used on works . PER ATES 73 560 
Total quantity accounted foeorᷣlrr‚ 1,024,593 
Quantity not accounted for . . . .. .. 204, 
TY Total maximum supply demanded in B. T. units. 1,012 


Number of public lamps, 33 arc, 52 incandescenb. 


BRIGHTON ELECTRIC LIGHTING ACCOUNTS. 


The Brighton electric lighting accounts for the year 
ended Dec. 31, 1899, have just been published. The total 
expenditure to this date amounts to £290,930. We give 
herewith an abstract of the revenue account, general 
balance-sheet, and statement of electricity generated, 
sold, ete. : T 


* 


8. d. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. E 
Coal or other fuel... 2. . £8,331 3 10 
Oil, waste, water, and stores 1,212 14 3 
Wages at generating station . . 4,460 1 3 
Repairs and maintenance : buildings, 
£588. 10s. 10d. ; engines, boilers, 
dynamos, etc., £2,677. la. 7d. ...... 3,265 12 5 , 
17,269 11 9 


Distribution of Electricity. 
Wages and other remuneration ...... 857 13 1 
Repairs, maintenance, and renewals 
Of Malha essiri 2 ans 408 0 8 
Repairs, maintenance, and renewals 
of transformers, etc. 718 2 3 
Outlay for works executed 443 18 10 


@eervreeresseese JEE] 


Public Lamps. 
Fe installations 157 4 1 
Attending public lamps and repairs 4,350 1 6 


Rates and taxes............. opie O N 
Management Expenses. 
„ E sien lee aeecaies E cucetues 2,618 17 0 
Stationery and printin 380 0 8 
Registrar of stock, and stamp duty. 
General establishment charges......... 391 2 9 


3.569 18 6 


149 15 3 
29,015 6 3 
16700 0 0 

144 10 2 
£45,859 16 5 


Cr. . 
Balance from last account, £147. 168. 5d. ; lees bad £ a. d. 


Total expenditure 3 e 
Amount carried to net revenue account. 
Balance to be carried to next account... ͥ 


debts written off, £96. 13s. 8d. .. oo... I .. 51 2 9 
Sale of current per meter: 976, 339 units at 7d., 
£28,476. lls. Id.; 2,769 units at 144., £17. i 
63. 2d.; 1,624,931 units at 1d., £6,770. 10a. lld. ; 
additional (minimum) charges under special 
contracts, £56. 148. 10d 2 rw 35,321 3 0 
Public lighting: 61,152 units at 7d., £1,783 128; 1 
541,432 units at Id., £2,255. 198. 4d.; attending, ' 
etc., £4,350. ls. 6d. ; installation works, £157.. -2 
111111! AE AE 8 Gales 8,546 16 11 
Rental of meters, works executed, rents receiv- 
able, and interest on cost of main... ......... TENE 1,940 13 9 
445,859 16 5 
GENERAL BALANCE-SHEET. 
Dr. Liabilities. £ sd. 
Capital—amount received, £273,155. Oa. 2d.; less 
premiums, etc., on stock, £9,611. 6s. 9d.; and 
amount appropriated for extinction of debt and 
interest thereon, £33,855. 188. 4d. 229,687 15 1 
Premiums on stock, £13,118. 33. 1d ; less discounts 
and costs, £3 506 168. 4e cocesscnees 9,6116 9 
Sundry ereditorrtreee . 15,263 2 11 
Cus‘ omers' deposits . N 1,394 19 7 
Interest accrued du ew H 920 16 0 
Proportion of appropriation in respect of sinking 
funds accrued due, 2 . 5 687 16 8 
Revenue account - balance at credit thereof ......... 144 10 2 
Net revenue account — balance at credit thereof 1.454 18 2 
// ³˙ Vosak rains iai EIN 9,889 12 10 
Reserve fund... EEN A EN e 4,881 1 4 
29 359 0 7 


Surplus accounbd PU ꝛ . Z . . ⁊ .. 


£308,205 0 1 


„ 


Cr. - = ta. £ 8. d. 
Capital acocount—amount expended for works 286,433 21 
Sbores on hand: coal, £838. 0s. Id.; oil, waste, etc. 

ę3ꝙJzjqjüj)n%ù 8 1233 0 1 
Sundry debtors for current supplied. ... 12,044 8 .8 
Other debtors . sonsees 8 436 7 4 
Engineer's ad vanee . 0 0 
Reserve fund investment .....+. . si 7,198 1 1 

£308,205 0 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 
Qaeda Sapa in B.T. unt... 3,815,743 

aan Pablic lampdoee . . e 602 584 

sold ata consumers by meter ... 2.604,08 8.206.623 
Quantity used on works ............. FC 160,650 
Total quantity accounted for. . . e 3,367,273 
Quantity not aceounted for q ö 448,470 


— ' . ̃.........—.—.—.— 
LEGAL INTELLIGENCE. 


GOLDBERG AND SONS v. LIVERPOOL CORPORATION. 


In the case of J. Goldberg and Sons, Limited, v. the Corporation 
of Liverpool, the defendants appealed from a decision of the Vice- 
Chancellor of the County Palatine of Lancaster granting an 
injunction restraining them from coutinuing in front of the 
plaintiffe’ shop a pole used in connection with the overhead 
system of electric tramways. By special leave the appeal was 
heard on April 3 before the Master of the Rolls, the President of 
the Probate Division, and Lord Justice Rigby. 

Mr. Neville, Q.C., Mr. M'Morran, Q.C., and Mr. Maberley 
appeared for the appellants; and Mr. Mattinson, Q C., and Mr. 
Rotch for the plaintiffs in this action. 

The question raised by the appeal was whether the defendants 
had the right to place the pole, together with a fuse-box, in a 

tion which the plaintiffs alleged was inconvenient to their 
usiness. In Paradise-street, where the plaintiffa’ premises are 
situated, the committee adopted span wires. A letter was eent 
to the owners requesting permission to place rosettes on their 
houses, the Corporation paying a rent of 5s. a year. It was found 
neceasary to erect the pole in question, and the plaintiffs com- 
plained on Feb. 28, 1898, that it had been so placed as to cause 
the greatest possible inconvenience. The plaintiffs had refused to 
have a rosette placed on their premises, and the pole was the only 
altetnative. 

For the respondents it was contended that it had been estab- 
lished that the defendante had created a nuisance, and that from 
oe nuisance the plaintiffs had suffered special and particular 

amage. 

The hearing was resumed on the 4th inst., when Mr. Mattinsom, 
Q.C., on the part of the plaintiffs, submitted that it was for the 
Corporation to show that ib was necessary for the establishmend of 
an efficient tramway system that the pole and box should be in 
the particular position in which they had been placed, and that 
the evidence established clearly that at least three other areas 
were available, by which interference with the access to Messrs. 
Goldberg’s premises would have been avoided. If the things were 
removed 6fb, further up College-lane, or ab about 10ft. in the 
direction of Paradise-street, all cause of complaint would have 
been removed, Supporta had to be provided ad every 120ft., but 
coming from Lord-street the next support to the one in question 
was distant only about 95fb. 

Mr. Neville contended that the Corporation had a right to 
place these poles where they were neceesary and expedient, and 
they themselves were the sole jadges of what was necessary or 
expedient. They had power to commit a nuisance, as the very 
thing they were authorised to do was in iteelf a nuisance. 

Their Lordships allowed the appeal, holding that ib was clear 
that the Corporation had statutory authority to do what they had 
done, and the plaintiffs had nob shown mala fides which would 
entitle the Court to interfere with the Corporation’s discretion. 


LONDON COUNTY COUNCIL v. LONDON ELECTRIC SUPPLY 
CORPORATION | 


The London Electric Supply Corporation, Limited, were sum- 
moned at the Southwark Police Court, before Mr. Paul Taylor, on 
Tuesday by the London County Council for nob constantly main- 
taining a proper supply of electrio light and of sufficient power in 
Boreugh High-street, ab the Weights and Measures Office, Union- 
road, and at the Public Library, 5 on various dates. 
They were further summoned for making default in supplying 
electric light to Frederick Redman, at 148, Borough High-street ; 
to the London County Council, ab the Weights and Measures 
Office, Union-road ; and to the Library Commissioners, at the Pablic 
Library, Borough-road. Mr. Andrews appeared on behalf of the 
Council, and Mr. Deakin represented the defendants. Mr. Deakin 
said that as a very important point was to be discussed, he asked 
for an adjournment, which was granted. 


Bradford,—A recommendation to borrow £56,000 for electric 
light extensions will come before the Council next Tuesday. 
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COMPANIES’ MEETINGS AND REPORTS. 


METROPOLITAN DISTRICT RAILWAY. 


An extraordinary general meeting of this Com ny was held ab 
the Westminster Palace Hotel, Victoria-street, 5.5 „ on Friday 
last, for the purpoee of considering certain Bills promoted in the 
ensuing session of Parliament. a 

Major Isaacs occupied the chair, and stated that the directors 
had had under consideration the question of changing the motive 
power of the line. The proprietors had given the directors sanc- 
tion, in conjunction with the Metropolitan Railway, to try an 
experimental line of about 14 mile in length from Earl’s Court 
Station to High-street, Kensington, and to expend u such 
experiments £20,000, each company ta provide £10,000. They had 
so far succeeded in their object thab ab the last half-yearly meeting 
the chairman was able to give the proprietors an excellent report 
from the engineers engaged. He had then to supplement that 
io formation by saying that in the course of a few daye the firsb 
trial trip by the directors would be made from Earl's Court 
Station to Kensington High-street and back again, so that the 
Board might have evidence that that part of the line was 
in working order, and it would be submitted officially to the 
Board of Trade on the following day. In order to work the 
railway by electricity they musd ‘first generate the power, for 
which ib was necessary to acquire land upon which do build a 
generating station, and the Bill aeked for power to be given to 
the Company to enable them to acquire that land. The land 
selected for the purpose was at Lots-road, Chelsea, and had great 
facilities for getting in coal cheaply, and water for condensin 
purposes could also be easily obtained. Ib adjoined land whio 

ad been selected by the Brompton and Piccadilly-circus Railway 
for the construction of their generating station. The Company 
aleo sought for further powers to work the railway by electric 
power, and to confer upon the District) Railway reciprocal clauses 
to those which the Metropolitan Railway Company xd, 80 
that they could enter into partnership with them in regard to this 
particular subject upon equal terms. 

Sir C. Dalrymple, M. P., seconded the motion to approve of the 
Bill, which was carried. - 3. 


FOLKESTONE ELECTRICITY SUPPLY. 


The fourth ordinary general: meeting of the Folkestone Elec- 
tricity Supply Company, Limited, was held ab the Company's 
works, near Shorncliffe Station, on Saturday. Alderman George 
Spurgeon, J.P., chairman, preeided. . l 

The report presented showed that up to December, 1899, the 
equivalent of 17,834 8 c.p. lampe had n supplied as against 
10,089 in 1898, or an increase of 77 cent. he profit on the 
revenue account, after charging £220. 188. 9d. for Waray 
expenses, is £2,084, Os. 11d. This, with a balance of £406. 28. 3d. 
from last yar, and after paying bank charges on a temporary 
overdraft, showed a net balance of £2,442. 8s. 8d. The directors 
recommended payment of a dividend ab the rate of 4 per cent. per 
annum, which would absorb about £1,900, placing £400 to a 
reserve fund, and carrying forward the balance to next year’s 
accounts. 

The Chairman eaid the capital expended during the year 1899 
had been £21,400, mores oe the total outlay of the C ny to 
over £64,000. The capital of the Company was only 4000, 
and the directors bad decided to issue £25,000 of deben- 
tures of 44 per cent., which he hoped the shareholders 
would také up. They were unable to cope with the 
increasing demand unless they made provision for additionai 
new machinery and for the extension of the buildings. They 
had applicatione now for another 500 odd lights to be pub in 
next month, and he believed he would be within the mark in 
eaying they would put in 500 new lights a month for every month 
in the year. During the past year the number of units sold had 
been £209,931, giving a revenue of £4,156. 88. 6d., or an average 
cost to the consumer of about 431. per unit. He believed that 
in time even this would be reduced. He understood they 
had given satisfaction to their customers, and he believed bhat 
within a year or two they would have a very large aoces- 
sion of bueinees. This was the first year of working, and 
they were paying an honest 4 per cent. One item in the 
report was £2,709. 16s. 6d. for installation work for con- 
sumers, on which a profit of only £20. la. 6d. had been brought 
into the year’s accounts. Some shareholders might think this a 
very little profiv on such an outlay, but they had put in installa- 
tions at practically cost price, and the £20 odd shown in the 
accounts was just a small margin of profit made. By this means 
they had gained many consumers, on the supply of light to whom 
they made a profit, The directors desired to offer an expression 
of appreciation to Mr. Hesketh, their engineer, and the members 
of the staff, for the aseiduous manner in which they had worked for 
the Company. l 

The report and dividend was carried, and the retiring directors 
(Messrs. S. Penfold and C. J. Pursey) were re-elected. Mr. White 
was re-elected auditor. l 


NATIONAL ELECTRIC WIRING. 


The ordinary general meeting of this Company was held on 
Tuesday at Faraday House, Charing Cross- . 

Mr. R. 8. Bain, who presided, stated that though the proposed 
dividend of 3 per cent. was nob a large one, it was promising well for 
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the future, as it had been earned in the second year of the Company a 
existence. The business had steadily increased during the year. 
They had completed 1,970 installations, equivalent to 51,774 8 · o. p. 
lampe, and they had in hand ab the end of the year 395 installa- 
tions, with an aggregate of 13,012 lamps, since the books 
wore closed they had received further orders for 478 installations, 
equivalent to 13,021 lamps, being more than double the number in 
hand last year. ; 

The report (published in our last issue) was adopted, and the 
dividend approved. 


LIVERPOOL TRAMWAYS. 


The accounts of the Liverpool Corporation Tramways Com- 
mittee for the year ended Dec. 31 last have been issued. The 
revenue from the horse trams was about £290,000. The wore 
expenses of all sorte were £242,392, leaving an apparan) rofit o 
247,708. Interest and sinking fund and capital, idées the great 
depreciation involved in the gradual change of traction, have to 
be provided out of this sam. The electric tramear revenue was 
£77,668, and the expenditure £36,973, showing a profit of £40,690, 
or more than 50 per cent. of the receipte. There is to be con- 
sidered that the ch made to the tramways for erer 


is lees than to ordinary consumers. The gross ex lituro 
amounted to £302,159, the income being £365,850, leaving a 
balance of £63,700.: The capital account shows that the 8 
of the undertaking of the late Liverpool United Tramways and 
Omnibus Company, Limited, cost £596,548. The total expenditure 
on the lines up to the end of 1888 was £257,821, on tramroada ‘for 
electrical haulage the expenditure was £172,301, nearly all in 
1899. The gross apa iture on apie account: bas been 
£244,7 1899. ie 


ANGLO-ARGENTINE TRAMWAYS. 


The accounts for the past year show a balance of £49,930, com- 
pared with £40,769 in 1898. It is proposed to pay a dividend of 
28. 55 to add £6,250 to reserve, and to carry forward 
£17,679, under the terms of tte agreement with the Argentine 
Electric Traction Company. With the interim dividend of 2e. 

d in Octobér, this will make 4s. per share for the year 1899. 
The os e N an increase of £35,778, and the expenses an 


£1,161,279, of which 56 was spent 
increase 0 £20, 002. | 


NEWMARKET ELECTRIC LIGHT. 


Directors: Messrs. H. Verrall (chairman): B. Chennell; H. J. 
Garrod; F. E. Gripper; T. Jennings, sen.; G. J. pclae G. O. 
Mead; W. T. Pressland. Seoretary: Mr. A. Har us 
Newmarket. Eugineer: Mr. Frank A. Simpson. A 

Report of the directors (with abstract of accounta) for the year 
ended Dec. 31, 1899: The total expenditure on capital account to 
that date amounts to £22,561. . 

The works were completed and opened on March 9, 1899, and 
current has been supplied continuously since that date. The sale 
of current for the first few months was naturally small, bub the 
directors are more than satisfied with the way in which the 
lighting has been taken upin Newmarket, as y the equivalent 
of over 5,000 8-c.p, lamps has been connected. The accounta show a 
balance, after paying all expenses (inclading interest on debentunes), 
amounting to £47. 8s. 9d., which they propose should be carried 
forward to next year. Applications for light still continue to be 
received, and it is anticipated that another 1,000 lamps will be 
connected in a few weeks. The directors are well satisfied with 
the progress of the Company, and consider 2 good starb- has been 
made with every prospect of earning a substantial profit in avery 
short time. They have already had to order additional machis#ry 
and plant, which is in course of erection, and which will enable 
them to double the output of the generating station. There are 
three vacancies in the directorship—Mesers. Benjamin Chennell, 


BROCKIE-PELL ARC LAMP. 


Directors: Right Hon. Lord Suffield, K. C. B. (chairman); Sir 
F. D. Dixon-Hartland,. Bart., M.P. (vice-chairman); Hon. R. 
Brougham; H. W. Maynard, Eeq. ; W. Shrimpton, Eeq. (managing 
director). l 
Third annual report of the directors, to be presented ab the 
ordinary general meeting of the Company at the Company's new 
premises, 60, Worship-street, Finsbury, E.C., on 9th inst, at 3 p. m.: 
In submitting the accompanying profit and loss account and 
balande- sheet for the 12 months ending Dec. 31, 1899, the direc- 
tors have pleasure in calling attention to ita being much more 
satisfactory than that of the previous 12 months, showing the con- 
tinued progress in the Company's business, and a further improve- 
ment in ite profits and management. The profit and loss account 
for the year, before charging depreciation, shows a credit balance 
of £1,237. 13s. 7d., as against a debit balance of £1,496. 15s. 5d. 
for the preceding 12 months, which the directors have applied as 
under : to depreciation of 5 per cent. for two years (no amount 
having been written off such account last year) on plant 
and machinery, £403. 9s. 10d.; on furniture and fixtures, £92, 
Ile. 3d.; on tools, £166. 17s. 5d.; on patterns, £135. lls. d., 
making a total of £798. 10s. 3d. thus written off, and leaving 
a balance of £439. 38. 4d., wbich the directors propose to carry 
forward. The serious and continued increase in the price of 


l Å ; George Owen Mead, and William Thomas Pressland by 
metals has affected the Company’s profits, The sales of | rotation, and all of whom are eligible for re-election,’ -~ 
the Company’s lamps continue to show an increase over those 
of the preceding year. The Company have, during the past REVENUE ACCOUNT. , x 
Sue supplied the tent lampe to the Corporations of South Dr. Generation of Electricity. £ ad. 
 Šhieida, Ayr, Greenock, and Stirling, also to her Majesty's Govern- | Coal or other fuel.. . . . ..... ..... ..... 4. 159 11 9 
ment, and the London and North-Western Railway, and are now | Oil, waste, water, and stores . i 38 18 0 
auppiying them to thecity of Gloucester and the Vestries of Lambeth | Wages and gratuities. ...... ... . . 3 135 5 3 
and dae The directors are increasingly convinced with the | Repairs and maintenance: buildings, 44. 5a, 9d.; 98 
great advantage that has accrued to the Company from the appoint- other machinery, instruments, and tools, £3. l 
ment of Mr. Shrimpton as managing director, and consider it is 3s. 6d.; accumulators and accessories, £4. 6s. 9d. 11.16 0 
largely due to his ability and devotion to its service, upon a very Rents, Rates, and Taxes, 
inadequate remuneration, that the Company is in such a different | Rents payable .........scccroe . . . e i 710 0 
ition to thab it formerly ocóupied. The planb and machinery | Rates and taxes — .. . . f . e 40 2 
ave been maintained in thorough efficiency, and additions have Management Expenses, ae 
been made during the past year. The serious inadequacy of the | Salaries .. . . . . . . . . . 8 140 0 0 
Company's present works referred to in their last report has led | Stationery and printing .. .... .. . . . . . . e 14 3 3 
the directors, after most careful consideration, to secure, on | General establishment charges „„ n o 
advantageous terms, the larger and more suitable premises at | Insurances, superannuation, eto. . . ...... ... we 940 0 
60, Worship street, Finsbury, E. C. Such new premises, with the —— ee 
increased facilities they offer, will enable the directors not only to Total expenditurtere . . E EO 530 11 10 
meet the present increasing demand for the Company's patent | Balance carried to neb revenue . . . . . . .. 99 16 5 
anpa, and to keep the necessary stock, bub also to cope with a4 — — 
still larger business they are confidently looking for in the near £630 8 3 
me Under Ep articles te 2 ali ca Hon. R. Brougham Cr £ sd 
is. re ector, but, being eligible, offers himself for | Sale of current 7 
; ' per meter e e 591 19 7 
re ooon a ellors, Basden, and Co., also | Sale under contracts. 3 . bee 8 0 0 
Dr. Prorit AND Loss Account, £ ad. aas 599 19 7 
Rent, rates, and taxes, electric light, coal, etc. .... 806 6 8 Rental of meters and other apparatus on consumers’ 7 
Salaries. E E V ĩͤ v8 2,081 11 5 | premises . . . . . . . . —.—.—ͥ . ——ͤ—ẽ . — 27 18 8 
Agency and travelling expenses si 409 10 10 | Reonts receivable . . . . . . E 210 9 
Advertising. . e POE csstraceaie 472 11 3 l RTA 
Printing, stationery, postage, and telegrams ....... 252 19 9 £690 8 3 
Trade, office, and other expenses (including carriage) 344 12 2. GENERAL BALANCE-SHEET. | + 
Patent fees, eto. . ... . . . . . .. . 4. ; 5 189 7 6| Dr. Liabilities. . d. 
Discounts and reserve for doubtful deb tee 300 3 11 | Capital account—amount received . . . . ... 18,830 0 0 
Directors’ fees CCC 359 7 6 | Sundry tradesmen and others... . . . . . . 4788 6 1 
Legal expenses . . e 250 9 3 | Balance abt credit of neb revenue account.............. : 47 8 9 
Repairs to plant and bools . . . . . . 146 6 5 $ ; 
Depreciation of planb, tools, fixtures, and patterns... 798 10 3 £23,665 14 10 
Interest on debenture . . . —jb' ͤ— 2ꝛ(1([(Gq V y n¶ E —2——— 13 4 4 Cr Assets “g ad 
Balance carried to balance-sheet ee 439 3 4 Capital account —- amount expended for works eee 22. 561 8 1 
26.864 4 7 Stores on hand: coal, £21. 6s.; oile, waste, etc., 
: £12. 148. 8d.; general, £5. 17s. III . — 39 18 7 
Cr. P ; l ; £ s. d. | Preliminary expenses . . . . e 195 17 4 
Manufacturing gross proſti ... . 6,803 19 7 | Sundry debtors for current supplied .. . . F 427 10 4 
Transfer fee b sos 10 5 0] Other debtorrſn . . oan 264 19 10 
Royalties . . . . . . ————9 . . 6 0 50 0 0 | Cash at bankernd . .. . . . . . 176 0 8 
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WILLANS AND ROBINSON. 


. Directors: Mark Robinson, Esq., M.LC.E. chairman; Sir 
Gilbert A. Clayton-East, Bart., depaty chairman ; Captain H. Riall 
Sankey, R.E. (reb.), M. I. C. E.; Lieutenant-General Sir Richard 
H. Sa key, K. C. B., R E.; Thomas O. Lazenby, Esq., J. P. 

Twelfth half yearly report of the directors, to be submitted at 
the ordinary general meeting of the Company, to be held ab the 
‘City Terminus Hotel, Cannon-street, London, at 2.45 p.m, on 

Wedneeday, April 11, 1900: 

. After writing off as depreciation from plant, patente, etc., the 
sum of £5,658. 15s. 10d. and paying interest upon debenture stock, 
the balange to the credit of profit and loss account for the. balf- 
‘year, yaar J £4,944, 26. 6d. brought forward, is £32,140. 138. 6d. 
Oab of this the directors propose thab dividenda be paid at the 

Tate of 6 per cent. per annum upon the preference shares and 
10 per. cent, ‘annum upon the ordinary shares, together 
- amapunting to £13,324, 4s. 5d., and that a bonus of 2 per cent, 
be paid upon the ordinary shares for the year 1899, amounting to 
£8,193. 68. 10d. The amount payable to the original directors, 
in accordance with the articles of association, is £4,911. ls. 2d., 
leaving a balance of £10,712. ls. Id. From this the directors 
poen to carry £2,000 to the debenture redemption fund 
now invested in the names of the trustees for the debenture 
holders), and £3,500 to the reserve fund, leaving a balance 
of 45. 212. ls. ld. to be carried forward. e directors 
f propose shortly to invite applications from the shareholders 
‘Tor 10000 ahaa and 10,000 ordinary shares remain- 
ing to de ‘issued under the authority of the extraordinary 
resolution passed upon March 29, 1899. Mr. Mark Robinson 
and Lieut.-General Sir Richard H. Sankey, K. C. B., R. E., 
‘Yetire from the Board in accordance with the provisions of the 
articles of association, but are eligible, and offer themselves for 
re. election. The auditors, Messrs. Cooper Bros. and Co., also 
kotire, bub are eligible for re-election. 


„ Dbr. PROFT AND. Loss Account. £ s. d. 
‘Rent, rates, and taxes ........ TETRA 614 19 7 
Iuterest on debenture stock. e . . 2. 2,125 0 0 
: Salarios, including directors’ remuneration .. 6,544 10 6 
Contingent salaries to employés. . . PETO 1,536 6 6 
t Fire insurance. . aeeoe meoo (EEES EA] 6 6 6 8 6 66% 66% „6 2 000 178 11 4 
“Legal and professional charges 8 45 8 2 
i 33 6 6 660 66 6 6 a Cosesvce Pe ce rece 6 oso : 682 T A 
"Books, stationery, and printing .............cccccccscesees 664 15 
eb are and telograms.. 1 e 8 201 11 3 
** ling, hotel, and general charges 328 11 1 
Aitor fee and expenses... 91 19 10 
Company's subscription to sick club, doctor's club, 
und benevolent fund ......... o .....cccssscccssesceesseeen 259 19 8 
Ahowunces to reserviste’ families and subscriptions 
to works’ war relief funl (IH .. 63 8 0 
Depreciation of property, plant and machinery, and 
Ff A erica suse vesesiuaceliuin 8 5,658 15 10 
“Balance carried down. FCC 27,196 11 0 
ae £46,143 7 1 
Contingent salaries to directors, as per articles of 
association. . . e 44.911 1 2 
Balance, available for dividend or reserve . . 2... 22,285 9 10 
£27,196 11 0 
Cr. K E OPTEN £ . d. 
Gross profib for the 7er . ... 44, 668 6 3 
r Boyalties S e „ %%% „„ „ „ 6 6 2 0 peceses 9 6020 400 0 0 
| Ipterest on investments, ete . . — 1056 6 4 
, Keanefer on registration fees EEA 8 18 14 6 
. raiki a £46,143 7 1 
By balance profit (half-year) brought down. . . £27,196 11 0 
ee £27,196 11 0 


„ CONTRACTS FOR ELECTRICAL SUPPLIES. 


Ge CONTRACTS OPEN 
-. Birkenhead.—The Corporation invite tenders for various plant. 
Tenders by April 23. 
Plymouth.—The Corporation invite tenders for overhead line 
construction, etc. Tenders by May 2. 


. , Belfast.—The Electric Committee invite tenders for the supply. 
of electric motors for a period of 12 months, Tenders by April 19. 


- Whitechapel, E.—The District Board of Works invite tenders 
for the construction of an electricity supply station at Osborn- 
street, Whitechapel, E. Tenders by 3 p.m. on 24th insb. 

_ Glasgew.—The Corporation invite tenders for supplying them 
with 136 cast-iron columns, with brackets, and 17 split bases and 
brackets for street eleotrio arc lighting. Tenders by April 10. 
Sunderland. The Corporation invite tenders for the supply 
of two additional switchboard panels, with instruments, etc., 
coniplete, Tenders by April 27. Details in our advertisement 
columns, i 


| Worke, Shrewsbury, for the construction and d 
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Colwyn Bay. —The Urban Distriov Council invite tenders for 
the erection of buildings, eto,, for electric lighting station to be 
established ab Ivy-street, Colwyn Bay. Tenders by 12 noon on 
April 10. i . . 

Dundee. The Town Council invite tenders for the su pply and 
erection at the electric station, Dundee, of a traction switchboard 
and equipments. Tenders by April 25. Details in our advertise- 
ment columns. | = 

Salford.—The Corporation invite tenders for the supply and 
delivery and erection of ash conveyor and two electrical “driven 
travelling cranes. Tenders by April 9. Details in our advertise- 
ment columns. 

Wilna (Russia).—The Municipal Authorities invite tenders for 
the concession for the erection of a station and the supply of 
current in the town. Tenders by April 13. Particulars may be 
obtained from Mr. Rudolph Mosse, Cologne. 


Glasgow.—The Corporation invite tenders for the supply of 
telephone cables (including drawing into conduite and jointing 
of same) and telephone instrumente (wall and table). ‘Tenders 
by April 18. Details in our advertisement columns. 


Manchester. The Directors cf the Lancashire and Yorkshire 
Railway invite tenders for the supply of the company’s ordinary 
Sr ak of stores during the 12 months ending April 30, 
1901. Tenders by April 9. Full particulars appear in our 
advertisement columns. 


Dublin. —The Electric Lighting Committee of the Corporation 
invite tenders for the supply and erection of the following: boilers 
and acceseories—viz , six Lancashire and four water-tube boilers 
and two economisers ; polyphase: generators - viz., two 1,000-kw. 
and two 500-kw. low-speed generators. Tenders by April 26. 
Details in our advertisement columns. . . | 

Matdstone.—The Urban District Council invite tenders for the 
erection and conatruction of the necessary buildings and chimuey 
shaft, together with. roads, fences, boundary walls, etc., for the 
electricity station and destructor -house in the Fairmeadow, 
Maidstone. Tenders to be sent to Mr. Herbert Monckton, town 
clerk, 72, King. street, Maidstone, by April 9. | ae 

Wimbiedon.—The Urban District Council invite tenders for the 
supply of 5,000 16-c.p. and 1,000 32:c.p. incandescent electric 
lampe, packed and delivered free at Wimbledon in such quantities 
as may be required during year ending March 31, 1901. Tenders, 
endorsed “Incandescent Lampe,” to be delivered to Mr. R. H. 
0 clerk, Council Offioes, Wimbledon, not later than 

pril 9. l E 7 

Mariupol. —The Secretary of State for Foreign Affairs has 
received a dispatch from her Majeaty’s Consul ab Taganrog stating 
that tenders are invited by the Municipality of Mariupol not later 


j tban May 16 (29) for the construction and exploitation of an 


electric tramway and the installation of electric light in that 
town. Such particulars as have been received may be examined 


on personal application ab the Commercial Department of the 


Foreign Office any day between ll a.m. and 5 p.m. ` 

Barking. — The Urban District Oouncil invite tenders. as 
follows: (Contract No. 1) for the supply, construction, and 
erection of about 365 tons of cast iron and 235 tons of steel in 
an opening bridge over Barking Creek, 45ft. in clear opening, and 
to carry a double line of railway, together with two sbore spane 
of 45fb. each, and the embanked approaches, and with all the 
electrical and other machinery and appliances incidental thereto 
and required for opening and closing the bridg by electrical 
power supplied. from the . station of the Council; 
(No. 2.) the construction of 73 chains of 3ft. Gin. gauge singlo. 
line railway (83lb. tramway rails) and 38 chains of double-line 
railway, with granite sett. paving on concrete, electrical rail 


ry 


| bonding, ete. Tenders before 12 noon on May 7. 


RESULTS OF TENDERS. A 


Leeds.—The tender of Dixon and Son bhas been accepted for an 
installation of electric light in the town hall crypt. „ 24 


' Lineoln.—The tender of Mr. J. M. Harrison, at £3,900, has been 


accepted for the construction of a generator and other works. 


Stockport.—The tender of Heap and Worthington, Manchester, 
has been accepted for electric wiring and fittings at the infirmary. 


Blackpool.—The Corporation have accepted the tender of the 

Midland Railway Carriage and Wagon Company, Limited, Abbey 

elivery of 15 tram- 

way cars. ? 

West Ham.—The Town Council have accepted the tender of 

J. H. Senior and Son for the High-street traction and lighting 
columns, ab £19, 10s. each. | 

Inverness.—The Town Council have accepted the tender of the 
Brush Electrical Engineering Company, Limited, for electricity 
works, amounting to £21,000. 

Cheltenham.—The Town Council have obtained the following 
tenders for a 500-kw. steam alternator: Brush Company, £4,970 ; 
Ferranti, £5,135 ; Siemens, £4,780; Parsons, £3,820 (recommended 
for acceptance), 

Torqaay.—The Destructor Committee have recommended that 
the offer of the British Insulated Wire Company to supply the 
cable required for extension of the electric lighting in the roads 
adjoining the destructor be accepted. 

Walthamstow.—The Urban District Council have accepted the 
tender of F. Suter and Co., 66, Berners-street, London, W., ab 
£4,049. 10s., for the supply and erection of electric’ and Dowson 
gas plant at the isolation hospital, Chingford, 


a f 
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Poplar.—Tenders for free wiring have been received from 
Pearson and Co., of Benson-road, Forest Hill, and the National 
Electric Wiring Company, of 8 and 10, Charing Cross- road. The 
latter has been accepted. The agreed charge is id. per unib for 
hire of fittings, and an easy purchase system payments by inatal- 
ments are to be apread over a period of from one to five years, the 
price to be given to consumers when the fittings are put in. 

Plymouth. — The following tenders have been accepted by the 
Corporation: W. J. Coree and Co., Plymouth, for wiring municipal 
offices, £198. 152. Twelve monthe’ supply of oils at per schedule 
rates: C. Hawken, Plymouth, engine oils; J Laing, Son, and Co., 
Manchester, cylinder oils. Also for 12 monthe’ supply at per 
schedule rates : General Electric Company, Limited, alternating- 
current meters; Britieh Electric Transformer Company, alternat- 
ing · ourrend transformers at sub-station; Brueh Electrical Engi- 
neering Company, Limited, ditto street box; De Grelle, Houdret, 
and Co., arc lamp carbons. 

Whitechape!. —The District Board of Works have accepted the 
tender of ‘Messrs. Babcock and Wilcox, Limited, to supply two 
boilers, each capable of evaporating 11,000:b. of water per hour at 
180lb. steam pressure per square inch, for the sum of £2 300; also 
for supply of one feed pump. capable of discharging 10,000 gallons 
per hour ab the above-mentioned preesure for the sum of £450, 
and certain spare pans for pump ab the price of £55; and also to 
remove the pump heater and two boilers now in use at the elec- 
trical worke of the Board to the new power-house, when erected, 
for the sum of £292, making a total cost of £3,097. No other 
tenders had been received for the work. 


BUSINESS NOTES. 


‘TRACTION. 


Tipton.—The Council have 5 in opposition to the 
South Staffordshire Tramway Bill. n 

_ Burnley Corporation Tramways Bill. — This Bill has been 
ordered to be reported for third reading. 

Hull Tram wan. The Board of Trade official inspection of the 
Holdernees-road section is fixed for April 19. 8 

Liverpool. — The construction of the electric tramway for 
Stanley-road is being pushed forward witb all possible speed. 

Cleckheaton.—The District Council have withdrawn their 
opposition to the British Electric Traction Company’s scheme. 

Carlisle. The Town Council on Tuesday decided to accept the 

tramway company’s offer in modification of the construction 
scheme. 

Wakefield.—The Light Railways Commiesioners’ enquiry into 

the Wakefield and districb tramway scheme will be held ab the 
town hall on April 10. 

Manchester. The City Council Tramways Committee are send - 
ing a deputation to Berlin and Hamburg to investigate the tramway 
service in those cities. 
Middlesbrough. —A permanent regular service has been started 
on the Parliament-road section of the tramlines, a loop line 
connecting the Newport - road lines. ö 
Wigan. —Almosdb the whole of the contracts nocees 
completion of the power · house and of the tramways from 
Mill Bridge ta Market- place have been let. 3 
Witney. — The Light Railway Commissioners have held an 
enquiry into the proposed line from Witney to Andovereford, and 
have expressed themeelves in favour of the echeme. . 

Lowestoft.—The Town Council have sealed the draft agreement 
with the Drake and Gorham Electric Power and Traction Company, 
who are promoting electric tramways for Lowestoft. 

Paisley.—The conference which was to have taken place on 
March 30 between the Counoil and Mr. Murphy, the promoter of 
the Glasgow District Tramways Bill, has been deferred till April 5. 

South Hams Light Railway.—Tho Dartmouth Town Council 
have agreed to approve of this scheme, and the Mayor will support 
it at the enquiry which will shortly be held by the Light Railway 
Commissioners. 

Westhoughton. —The representatives of the District Council 
will give evidence before the Select Committee of the House of 
Commons in support of the South Lancashire Tramways Bill and 
the Lancasbire Electric Power Bill. 

Manchester and Liverpool Electric Express Biu.— This Bill 
has been referred to a committee consisting of Sir J. Kennaway, 
Mr. J. H. Roberts, Mr. Arthur Elliot, and Mr. Chas. Douglas, 
which will sit on Tuesday, May 8, at 12 o’clock. 

Stookton.—The case ab present proceeding in the police courb 

against the tramway company appears to be a kind of friendly 
suit, in order to settle a dispute with the Assessment Committee 
as to the assessment under which the rates were levied. 

Hastings.—Tho Tramways Bill, which Dropar the construc- 
tion of 11 miles of tramways to be worked by electricity on the 
overhead or trolley system ab an estimated cost of £300,000 to 
£400,000, bas passed a committee of the House of Commons. 

- Leith.—A letter from the Edinburgh Streep Tramways Com- 
pany, proposing to remove the Seafield terminus to a little to the 
weet of the cemetery, and to reduce the fare from that point to 
Pilrig from 14d. to Id., is before a committee of the Town Coancil. 

Barrow.—The Town Council bave referred to the surveyor a 

letter from the British Electric Traction Company applying for 


t 


for the 
artland 


that the directors could not see their way to accept b 


the adoption of electric traction on the tramways in the borough, 
of which the company have now had possession for three months. 


Woroester.—Messra, Kincaid, Waller, and Manville are 
to be paid 100 guineas for their reporb on tramways. Ib is 
announced that an agreement has been arrived at between the 
joint committees of the Council and the representatives of the 
Worcester Tramway Company. 

Warley.—Tho Council have passed a resolution with the idea of 
strengthening the hands of the Halifax Corporation ur ing them 
to persevere with the tramway clauses referring to outside districte 
in the Bill, notwithstanding the action of the House of Commons 
relative to the Huddersfield Bill. | 

Southborough.—Abt the last meeting of the Urban District 
Council the proposed light railways or tramways were under con- 
sideration, and it was decided to refer the matter, including a 
letter from the Tunbridge Wells Corporation, to a committee w h 
instructions to obtain further particulars. 

Central Electric Railway.—Ib is now announced that the 
Central Electric Railway will not be opened until June, Although 
the tunnels are finished, and a train has been the whole length of 
the route, about seven miles, the lifts and approaches to the 
different stations are still to be completed. 


Halifax. The Chamber of Commerce bas passed a resolution 
urging the Corporation to persevere with the clauses in their 

tliamentary Bill relating to tramway extensions outside the 
borough. A petition is to be forwarded from the Chamber to the 
House of Commons asking them to retain the clauses. 


Cardiff. — Ab a meeting of the Electric Tramways Committee of 
the Corporation on Monday it was decided that there should be a 
separate generating station for the tramways. An amendment 
proposing thab the Council should be recommended to adopt a 
combined station for lighting and traction purposes was defeated. 


Bouthport.— Work in connection with new electric 8 is 
rooeed ing rapidly, and already something. like 260 poles have 
een permanently fixed over the two sections that have been 

undertaken first. Mr. Tait, the electrical engineer, expects that 

will be able to have cars running over these two sections by 
uly. | 

_ Ktng’s Norton. — The King’s Norton and Northfield Urban District 

Council on Wednesday decided not to offer any opposition to 

overhead traction upon the Bristol-road, and appointed a com- 

mittee, consisting of the members representing Northfield parish, 
with power to negotiate with the City Council and the tramway 
company. ssa 

Eiland.—The opinion is expressed generally that Halifax should 
be encouraged to construct a line to Elland, and that, in the case 
of the clause referring to outeide districts not being approved of 
by Parliament, Elland should undertake the construction of the 
section themselves and work the same under an agreement with 
the Halifax Corporation. 


Cheltenham.—A Board of Trade enquiry has been held with 


regard to the terms of the order for the Cheltenham and Cleeve 


Hill electric tramway. The order will probably be issued in the 
course of a week, and the work of conetruction put in hand 
directly ib has been obtained. Mr. Nevins, jun., has taken a house 
in Cheltenham to superintend the work. . 
Wellingboraugh and District Tramways.—When this Bill 
came before the Select Committee last week the Midland Railway 


‘Company’s 3 8 to the scheme wae withdrawn, and the 
e 


preamble of Bill was proved, with the provisions thab. the 
North-Western Company should give reasonable facilities for traffic 
at Higham Ferrers and Wellingborough. | 
Sunderland.—The sale of the tramways to the Corporation has 
now been completed. The Corporation should have taken possession 
on Jan. 1, but a slight hitch occurred which prevented this being 
done. The delay will, however, make no difference to the Corpora- 
tion, who are to receive the income of the company from Jan. 1, 
just as though they had taken over the concern from thab date. 


Winton.—At the last meeting of the Urban District Council a 
letter was read from the Bournemouth, Christchurch, and Winton 
Electric Traction Company stating that the company were unable 
to obtain the assent of Bournemouth to the construction of lines 
in the borough, and so were unable to comply with the parlia- 
mentary Standing Orders in respect to the lines from Bournemouth 
to Winton. 

Portamouth.—At Tuesday's meeting of the Tramways Com- 
mittee, a letter was read from the solicitors to the company statin 

© pro 
of the Corporation to submit the points in dispute to the ae biteator 
The committee resolved to make application for a writ of mandamus 
for the possession of the tramways, according to their Acb of 
Parliament. | 

Wandsworth. — The General Purposes Committee having 
been informed that the enquiry with respect to the London County 
(Clapham, Wandaworth, and Kingston - road) light railways 
draft order will in all probability shortly take place, the Vestry 
have decided that the committee be authorised to take such steps 
as they may deem necessary for sustaining the objections of the 
Board to the echeme. 

Lancaster Tramways Co.—At an extraordinary general meeting 
of the shareholders of the Lancaster and District Tramways Com- 
pany, Limited, on Saturday, the following resolution was passed: 
t: That this meeting of shareholders of the Lancaster and District 
Tramways Company declines to accept the offer of the Lancaster 
Corporation of Feb. 27 or any other offer less than 20s. per share 
both ordinary and preference,” 


Loughborough Light Railways Scheme.—The enquiry by the 
Light Railway Commissioners into the application by a syndicate 
for an order authorising the construction of light railways in 
Loughborough and the district has been concluded. The Chair- 
man said that, subject to certain limitations already indicated, 
the Commissioners would be prepared to recommend that an order 
should be issued sanctioning ite construction. 


Birkenhead.—The Birkenhead Corporation paid £26,000 for the 
acquisition of the lease they renewed a few years ago to the 
Wirral Tramway Company. In accordance with the powers of 
purchase the Town Council have given the company notice that 
they will take over the lines on May 8, and during the reoonstruc- 
tion for the electrical trams they will carry out the work in such 
manner as they think fit, and in their own time. 


‘Huddersfield. Tramways.—The tramway employés to the 
number of 140 yeek an all-round advance in wages of 2s. a week. 
The suggeeted advance would mean an increased annual expendi- 
ture in wages considerably in excess of the surplus balance from 
the tramways revenue. It is further urged that the men receive 
& more remunerative rate of pay, and work under more favourable 
conditione, than obtains at Leede, Bradford, Sheffield, Halifax, 
and many other place.. ö 
„ Hendon.— Ab a meeting of the Rural District Council last week 
the surveyor reported that the Herts County Council schemo for 
a light railway line running from Watford into Stanmore, vid 
_ Stanmore Hill, had been dismissed. The enquiry into the Middlesex 
County Council scheme had been adjourned until the end of April, 
_ and the county surveyor, in conversation with the surveyor, 
agreed to the insertion of clauses providing for the lighting of the 
road alcng which the line is to pass. | 


Harrow. — The Middlesex Council have informed the Town 
Council that théy were willing to increase the width of the roads 
in the district over which the proposed light railway would pass 
to a minimum of 48ft. where practicable. In the Wealdstone 
district there were several points at which ib would be impossible 
te do so. The County Council would be willing to make up the 
roads to the width mentioned as soon as the Council compelled 
the owners to put back their frontages. l 


St. Helens.—The St. Helens Parliamentary Committee at their 
last meeting came to the decision to recommend the Town Council 
to withdtdw from the conference of municipal corporations of 
Lancashire. ‘The step is taken on the understanding that the 
claases for the 13 of boroughs would be inserted in 
the Lancashire Electric Power Bill. Those clauses make the 
_ Council’s coneent a condition in respeob of the route of through 
cables,” and the supply within the boroughs. 


Dundee. —It is confidently. expected that ab latest in July horse 
and steam haulage will be superseded by electricity on the Perth 
and Lochee road sections. The additions to the power station and 
the erection of the car station in Lochee-road are well advanced. 
Already ons of the large dynamos and engines have been placed in 
position, while a eecond dynamo is ready for testing, and a third — 
the largest is well forward, and the new cars arè expected to be 
delivered in time. The laying of the rails on the High- street will 
be commenced immediately. __ a pte 

Uxbridge. —Tho Council have placed on their minutes the 
following letter, which speaks for iteelt: London United 
Tramways. Dear Sir, Light Railway Extensions, 1899. I beg 
to acknowledge receipt of your letter of the 5th inst., and in reply 
beg to say for the information of your Council that the ordér 
referred to was confirmed by the Board of Trade, May. 9, 1899. 
The lines are to be constructed two years from that date, and I 
have no reason to doubt that we shall be able to carry out the 
work within the period named.—J. CLIFTON Rosinson, Managing 
r,” 

Bolton. — At the meeting of the Town Council on Wednesday 
the chairman of the Tramways Committe said thd tiiree months’ 
experi ‘of:-the electric tramways had been exceedingly service- 
abié to the bommittee and the town at large. The troubles in con- 
nection with the carves were considerably fewer in number, and 
he was anticipating that in another three months the system would 
be all that could be desired. Since last month’s meeting six addi- 
tional cars had been received, and the traffic upon the system had 
proportionately increased. In March 939,905 passengers had been 
carried, as against 728,024-in February, with a corresponding 
increase in the receipts. 

Birmingham,—The loop-line in the Old- square has been com- 
pleted. The King’s Norton and Northfield Urban District Council 
propose nob to oppose overhead traction upon thab portion of 
Briatol-road coming within the jurisdiction of the Council, provided 
that the tramway company extended the system to Oak Tree-lane, 
Selly Oak. The pe ir of a special sub committee to nego- 
tiate with the Birmingham City Council and the tramway comps 
in the matter is suggested. The Council on Tuesday rescin 
resolution, passed some two years ago, instructing the Public 

orks Committee nob to reopen negotiations with the City of 
Birmingham Tramways Company. 

. Loughboreugh.—The promoters of the scheme of light railways 
for the Loughborough district, eays the Leicester Daily Post, must 
be congratulated on the concessions they obtained from the Royal 
Commissioners at their sitting on Monday. They have not, indeed, 
secured all they desired, and have seen their Hathern line shorn 
of ita original length. Bub they have, ab least, obtained their 
order for the construction of their lines, subject to certain limita- 
tions, which had hie Creag the subject of painstaking and 
impartial consideration. Now that the first Anstey scheme has 
been succeeded by a second for Loughborough, it is to be hoped 
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destined to be constructed and worked within the next few years. 


Littleborough —The District Council have sealed an agreement 
with the Rochdale Corporation in reference to the tramways, which 
provides that at the expiration of the company’s lease the Council 
purchase the existing lines in the Littleborough district and recon- 
struct the same on the standard gauge of 4ft. 8tin. Afterwards 
they would lease the lines to the Corporation for a term of 21 years. 
The Council would also extend the lines from the terminua near 
the church at Littleborough to a point near the Summit Inn at 
Summit, and this line would be leased to the Corporation for 
21 years. The Corporation would eguip the lines for electrical 
overhead traction and supply the power for running the cars. 
The rent would be equivalent to a sum of money sufficient to cover 
the capital outlay and interest in 30 years, and the Corporation 
would pay the cost of maintaining the permanent way during the 
period covered by the lease, 

Aberdeen,—Abt a meeting of the Great North of Scotland Rail- 
way Company at Aberdeen on April 2 the chairman, Dr. Wm. 
Fergueon, stated that the working plans for the light railway from 
Fraserburgh to Sv. Combs —about 43 miles in length—were in 
course of preparation, and the directors expected to be in a position 
to commence the construction of the line in the autumn. There 
were 3,010 signatures in the petition presented to the Council from 
the electors and residents of Torry Ward in favour of the double 
line of tramways to Torry. In consequence of a letter from Captain 
Heotor Macneal, adjatant of the lst V:B. Gordon Highlanders, 
asking if special tramway facilities would be granted to men. bers 
of the corps going to and from the shooting - range at Seaton Farm, 
ib was ag to offer to run special cars at certain specified hours 
in the evening for the sum of 5d. each double journey, and to iesue 
epecial tickets available for volunteers between any point on the 
tramway routes and Seaton Farm at 3d. each for the double journey. 


Neweastle.— At a mastin of the New Tramways Committee of 
the Corporation on April 2 it was reported that all sections of the 
work were well advanced, and it was arranged that the first rail 
of the new system should be formally laid in the course of a few 
days by the chairman of the committee (Mr. Cail). The committee 
devided on d handsome design for the poles in the streets which 
will carry the trolley wires. On the top of each of these poles in 
the main streets will be an electric lamp. In the narrower streets, 
where side poles will have to be resorted to, ib was decided that 
the electric. lamps should be hung from the end of the pole. Ab 
Wednesday’s meeting of the City Council iù was explained that 
two months ago the Council aceepted a tender for the construction 
of the car trucks; but, before the letter accepting the tender was 
dispatched, the British Thomson- Houston Company withdrew its 
tender for the supply of the Baltimore trucks, but said they could 
supply Brill trucks from America at a cost of £1,196 extra. The 
Council agreed to the alteration. . 

Sheffield.— Owing to the delay in completing new machinery at 
the Kelbam Ieland power station, it was found impossible to ran 
the electric tramcars on the Hunter’s Bar section on Tuesday, as 
was previously intended. I will probably be another fortnight 
before the section can be opened. e Board of Trade inspection 
of the track and equipment has nob been made yob, but the 
inspectors were expected this week. Two of the new boilers at 
the power-house are ready for working ; it is the large new engine 
of 500 h.p., coupled with an 800-kw. generator, which is not 
complete. At the meeting of the Tramways Committee on Tuesday 
it was decided to commence running electric cars on the Eccl 5 
road section at Easter. There will be six double-deck cars, giving 
a 10 minutes’ service. Several additional single-deck cars having 
just been delivered, it was arranged to put two additional cars on 
the Nether Edge section, bwo on the Walkley section, two on the 
Attercliffe section, and one car on the Park section. Tho takings 


for the last 13 weeks averaged over £1,800 per week. 


Batloy.—An enquiry is to be held at the town hall, Leeds, next 
Monday into the application of the British Electric Traction Com- 
pan for an order to make extensions to their Dewsbury and Spen 

alley electric tramways scheme. The company have already 
obtained power to conatruct tramways in Dewsbury, and amicable 
arrangements have been made with Ravensthorpe, Thornhill, 
Heckmondwike, and Cleckheaton District Councils to construct 
lines along the main roads in each of these places. The Batley 
Town Council are opposing the application, as their scheme 


Cleckheaton line is concerned, it is stated that the Electric Trac- 
tion 3 intend to take current for the Cleckheaton end 
from the Urban Council, just as they have engaged to take ib 
uncil for the Dewsbury end. Exten- 


sions to Millbridge and Hightown Heights, and thence to Gomereal 


and Birkenshaw, and a line to Drighlington and Morley, are under 


consideration. It is stated in the local Press that on Tuesday the 
Board of Trade issued an order sanctioning the Corporation’s 
application for leave to construct tramways throughout the 


borough. 


LIGHTING AND GENERAL, 
Colchester.—The extension of a main ab £75 is proposed. 
Frome,—The District Council are taking stepe to ascertain the 
cost of electric lighting. 5 

Coine.—The electrical engineer has been asked to prepare esti- 
mates for an electric generating station. 

Llantwit.— The School Board have decided to support the South 
Wales Electrical Power Distribution Bill. 


So far as the Dewsbury- | 


xf 
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Bafield.—The Board of Trade have refused a provisional order 


to a company for lighting Enfield by electricity. 
Lancaster.—A main is to be laid to the new 
of George-street and Thurnham- street ab a cost of £28. 


Chadbarn’s (Ship) Telegraph Co.—Warrants for the 6 per 


cent. preference dividend, due let inst., have been posted. 
Removal.—The offices of the Brockie-Pell Aro Lamp, 
will be situated at 60, Worship street, E.C., after 9th inst. 


Hoddesdon.—The Council have decided to take no action with 
regard to the North Metropolitan: Electric Power -Distribution 


Company’s Bill. 


Metropolitan Electric Supply Co.—Letters of allotment in 
respect to the issue of £125,000 34 per cent. mortgage debenture 


stock have been posted. 
Newark. The Board of Trade 


expend for that purpose £20,000. 


south Shields.—The position taken up by the Corporation as 
ards the power supply companies’ Bills now before Parliament 


ia being extensively criticised in the local Press. 


British Westinghouse Btectric do. The directors have declared 
an interim dividend calculated to Jan. 31 on the preference sharee 


in respect of £3 per share paid thereon ab that date. 


Patents, sto., Act.—The Electrical Inklees Printing Syndicate, 
has applied for leave to amend the specification 
o. 27,243 of 1897. Fall notice appears in another 


Limited, Brixton 
of letters patent 


column. . N . 
Walsall.—The Chamber of Commerce are taking steps to obtain 


extended and cheaper telephone facilities. They also advocate 
that the various city departments should be connected with the 


exchange. .. 7 pi ae 
Aberdeen. The property known as Dee Village is to be acquired 


by the Electric Lighting Committee department for the erection of 


a new eleetric station, at the price of £8,000, with entry at Whit- 
sunday next. 


Islingten 


7 


£100 per annum. - Ho Ae : | 
Mangotsfield.—A parish meeting having decided upon the 
rinciple of lighting, the question has been referred back to the 


arish Council to make further enquiries as to the methods of 
lighting, and report again in two months. . f 


Deal.—At their next meeting the Town Council will consider 
a recommendation to the effect that they should nob oppose the 


Walmer District Council in obtaining the powers they required, 
provided the interests of Deal are safeguarded. 


Lowestoft.—Ab the last meeting of the Town Council electric 


lighh and telephone matters were discussed. Ib was reported that 
considerable progress is being made with the former, and that 
subscribers were coming forward in good numbers. E 
Oriental Telephone and Electrio Co.—The directors recom- 
mend, subject to final audit of the 
of 8d. per share, free of income tax, making together with the 


interim dividend paid in October last 5 cent. for the year 
ended Dec. 31, 1899. a 


Parliament. During the past week the Lincoln Corporation 
Tramways Bill was a third time and passed in the House of 
Lords, and the Reading Corporation Tramways Bill was considered 
in the. Housa of Commons. The. Devonshire: Corporation’s Bill is 
now before Mr. Schwann's Committe. 8 i 

Wembley. —The Urban District Council have passed a resolution 
to oppose the North Metropolitan Electric Power Supply Company's 
Bill so far as the same relates to the area of the Wembley urban 
district. A rider has been added, that before any steps are taken 
in the matter a public meeting shall be called. 


St. George's, Southwark.— Ratepayers in Montague-atreeb and 
other places desire to obtain electric power and light. In con- 
sideration of this fact, and also that the Brush Company will 
supply the energy from their own generating station at Peckham, 
and not through another company, the Vestry will not oppose the 
company laying mains. : 

ridge Wells.—Tho Corporation have just received sanction 
to their loan of £24 682 for electric light extension purposes. The 
application to the Postmaster-General for a special license for the 
municipal construction and control of the telephone system at 
Tunbridge Wells has elicited a reply stating. that the authorities 
were prepared to grant a local telephone license if the conditions 
required by the Post Office were agreed to. 

Bromley.—Some discussion took place ab the Bromley Council 
meeting on Tuesday respecting the smoke nuisance at the electric 
lighting company’s works in Weat-street, and the matter was 
referred to the Sanitary Commivtee to report upon. The Electric 

Lighting Committee are conferring with the British Insulated 
Wire Company with a view to obtaining a loan for free wiring and 
doing the work themselves. The surveyor is to be appointed as 
5 inspector pro tem., subject to the approval of the Board 


Filters.—We have received from Messrs. Mather and Platt, of 
Manchester, a copy of the parm phlei which they are about to iseue 
respecting the Reeves patent filters. The pamphlet is illustrated 

y well-execcted photographic views of various installations of 
the 5 filters, and ab the end contains a list of the sizes in 
which the filters are made and the capacity of each. One block 
AMhich we notice particularly is an illustration of Messrs. Cook 


hotel ab the corner 


Limited, 


have granted a provisional order 
to the Corporation to supply electricity within the borough and to 


A recommendation from the Electric. Lighting 
Committee will come before the Vestry to-day to the effect that 
the salary of the electrical engineer, Mr. Gay, be increased by 


accounts, a further dividend 


- “Rameses,” which is fitted with a filter 
with a minimum capacity of 6,500 gallons per 24 hoars. 


Leith.—There appears some dissatisfaction aboutthe fact that the 
electric light cablee are only laid down for sufficient capacity to 
aupply the compulsory area or the present wants. and that any 
extension means a new cable from the station. The extension 
now proposed to Trinity is estimated ab £10,687. 4s. 3d. The 
engineer has been instructed to report as to the probable income 
from the pro extension. The Council have approved of the 
extension of the light to Quality-street at a cost of £313. 138. 
and of the laying of a new feeder to Bernard-atreet ab a cost of 
£1,389. 


Appointments Vacant.—The Corporation of Cardiff are prepared 
to receive applications 
intendent.—There is required, for abroxd, a telephone super- 
intendent and a telephone line foreman.—About six monthe work 
is open to two or three good cable 33 Visitors of che 
Hereford Lunatic Asylum want a clerk of works to supervise = 
electric lighting installation. — The Cambridge Electric Supply 
Company require the services of a mains euperintendent. —There 
wanted at the electric light station, Wimbledon, a good all- roun 
mechanic as fitter, etc. Full particalars of abovo appointments 
appear in our advertisement columns. 7 


 Mewoastle.—At the meeting on Wednerday the Watch Uom- 
mittee’s recommendation, referred to in our last issue, to ap ly for 
£10,000 for atreet-lighting, was agreed to. Id was stated ab E 
light the whole of the tramway routes with nee they won 
require 373 lamps, at £18 per lamp, amounting in all to £6 714. 
The cost of was £2,541, the extra cost for electricity being 
£4,173. To ent the centre of the city they would need 180 lamps, 
but they would put out 380 gas lamps and 18 of the electric lamps, 
which together cost £756, and would get 180.000 c.p. inatead of 
47,000 c.p.. as ab present, ab an extra cost of £1,726. The total 
cost was £7,750, but they desired to provide for extensions. 


Stock Exchange. The Stock Exchange Committee have ordered 
W. T.. Henley’s Telegraph Works Company's further issue of 
18,000 44 per cent. preference shares of £5 each, fully paid, 
Nos. 12.001 to 30,000, to be quoted in the official list. 
tions have been made to appoint a special settling day in and to 
grant a quotation to the Bournemouth and Poole Electricity 
Supply Company's £70 000 43 per cent. debenture stock ; and to 
allow the Dablin United Tramways Company's (1896) 51 450 
ordinary shares of £10 each fully | 
ordinary shares of £10 each fully paid (Nos. 51,451 to 60 000), 
59.987 6 per cent. preference shares of £10 each fully paid. and 
£300,000 34 per cent. mortgage debentures, 
official lisb. T 

Leeds. —The Electric Lighting Committee reported to the Town 
Council on Wednesday that in view of the largely increased 
demand for the supply of electricity in the city, the committee 
had to ask the Council to authorise them to extend the 


and Son’s Nile steamer 


Applica- - 


* 


4d., 


for the position of electrical mains super - 


U 


$ 


„ 
„ 
7 


* 


paid (Nos. 1 to 51,450), 8.50 


to be quoted in tho- 


boiler · house 


building, and provide additional engines. boilers, dybamos, mains, . 
etc.. to enable them to meet such demands at the estimated cost — 


of £20,000, and for that purpose to make application to the Local 
Government Board for the borrowing of that sum. The report 
was adopted. The Tramways Committee were on Wedneaday 
authorieed to contract for the supply of three steam dynamos at a 
cost nob exceeding .£36,000. It was explained that eo many 
tenders had been received that the committee had not yet had 
time to consider them all. The resolution would enable them to 


push on and arrange for the further electric installation. : 


Connectors.—The patent cable connector and terminal being 


manufactured by the British Electric Works Company, aud 
christened the Stellite“ type, has a number of advantages which 


should make it of great service in electrical work. Iu tho illustra- 


tion herewith we show a straight through connector for jointing’ 


two cables together, and aleo a terminal connector which is 


exceedingly handy for connecting a cable on to a fuse block The 


connectors are made of bigh-conductivity sheep copper, and so 
stamped and pressed that the alternate segments along the middle 
of the connector embrace oppozite sides of the wire. The end view 
of the connector is thus like the end view of a wing nut, the hole 
in the centre receiving the conductors. When the wire has been 
inserted through this hole a hammer is used to close up the 
same, and this gives an exceedingly good contact, The wire can 
then be soldered, if wished, and this would naturally be done in 
jointing up a wire into continuous lengths. When, honorar, the 
terminal connector is used, the contact obtained without soldering 
is much superior to that which is given by the ordinary socket 
and set screws ee e These connectors would seem to 
meet 6 requirement, except in those cases where jointe have 
to be o in a drawing - in system. i 
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Halifax.—The Electricity Committee of the Corporation have 


decided that from the let inst. the charge for electric current for 
lighting purposes shall be 4d. per unit, instead of 5d., with- the 
present rate of discount; aleo that the price of current for 
tramway purposes be lid. per anit, instead of 2d. 

Long Eaton.—The Urban District Council have decided to 
proceed at once with the work of telephonic and electric com- 
munication between Long Eaton and the reservoir at Castle 
Donington, the necessity for such communication’ having been 
demonstrated ab the recent fire at Willatt's factory. 

New Showreems.—The Electrical Company, Limited, 122 
and. 124, Charing Cross-road, W.C., have, owing to large 
increase in their business, found ib necessary to take larger 
premises in Brighton, and have now opened extensive showrgoms 
at 134, North-street to serve their clients on the South Coast. ` 

Beckenham.-—A conference is to be held between Urban 
District Cogncil’s officers, the British Insulated Wire Company, 
and the Council's contractors, with regard to free wiring, and a 
report will be prepared on the lines of the Council obtaining a 
loan. for the wiring and undertaking the work by contractors in 
the-usya] way. a | s5 4 

Hereferd.— The asylum reporù submitted to the Town Council 
shaws that £4,462 has been expended in electric lighting. Ib is 
alao reported that since the introduction of the electric light into 
the town there has been an increase in the consumption of gas due 


to the penny. in-the. slot system every week excapt one, compared 


with the corresponding weeks of last year. 


` 


Walker.—Ab the last meeting of the District Council 8 apecial i 


committes rsported that they had meb the directors of the New- 
castle.on-Tyne Electrica Sapply Company, and had settled with 


them the details of terms on which the Council would supporb 


their, Bill as pro to be amended. The clerk was instructed 
ipo the Local Government Board to expedite the matter of 
a loan. . . 8 b : 
Cileethorpes-with-Thrungcee Electric Lighting Order. — The 
Board of Trade Bill for the confirmation of this provisional order 
came before Mr. Campion, Examiner of Private Bills, on Tuesday, 
in. connection with Standing Orders. Proofs showing that. the 
regulations of Parliament had been complied with were Hvestigated 
and passed, and the Bill was allowed to proceed to the next atage 
in the Lower. House. apes 
Mestric Powor Bills.—The Committee of Selection has held 
a eonference with the parties concerned in the several Electric 


Pawer Bills now before Parliament, the second reading of which_ 


gu rise to a prolonged debate in the House some two or three 
weeks ago. Ib was resolved to take the Durham, the Tyneside, 
and the Lancashire Bills in the order given at sittings commencing 
on Thureday, May 3. . | l 
Buxton. — The Urban District Council haye written bo Prof. 
Kennedy stating that attention had been repeatedly drawn to the 
slow progress made with the various trades in connection with the 
electric lighting works, and promises having been made, the time 
had now arrived when the Council would enforce the agreement, 
and gave him notice to that effect. The penalty commenced on 
March | on all trades not completed. ie ee ef 
Tork. The Electric Lighting Committee in their report, which 
was ado on Monday, stated that in view of the ely 
inc demand for the supply of electricity in the ci 
bad to ask the Council to authorise them to extend the boiler- 
house and provide additional engines, boilers, dynamos, mains, 
etc,, ab the estimated cost of £20,000, and for that purpose to 
make application to the Local Government Board for power to 
borrow that sum. | o, ae Ls 
Circular Junction Boxes.— We have before us a panpe from 
Messre. Hayward Tyler and Co. describing their improved 
junction boxes for the electric conduit system. These boxes are 
made of more convenient depth in plaster work than others we 
know of, and a special point ia made of the fact that the covera fit 
on to the bakes-With a jointeo as to prevent moisture getting 
in. The firm also specialise split bends and split T's with electric 
conduit work, which will be found exceedingly handy in practice. 


Rugby.—The General Purposes Committee reported to the 
Urban District Council last week that they had further considered 
the providing of an electric light installation for Rugby, and 
recommended that the Council exercise their leasing powers under 
the Rugby provisional order, and thab Messrs. Edmundson, who 
formerly applied, be approached to ascertain whether they were 
disposed to take a lease. After discussion it was decided that the 
committee’s report should be considered by the Council in com- 
mittee. 

Paisley.—The Electric Lighting Corporation accounts for the 
year show. an income of £1,037. 13a. 7d. for the sale of current per 
meter, and £270. Os. 6d. from public lighting—a total of £1,307. 
148. ld. The expenditure amounted to £1,475. 3s. 74d., an excess 
over income of £167. 9s. 64d. The net revenue accoynt shows an 
expenditure of £1,039. 118. 4d., and £681 devoted to sinking fund. 
The committee have authorised the Provoat to sign a petition by 
the Town Council for additional borrowing powers under the 
electric lighting order to the extent of £20,000. 


Lenden Gazette.— A firsband final dividend of 44d. in the £ has been 
declared e H. B. Pym, 29, Bramham.-gardens, South Kensington, 
payable any day (except Saturday) between 11 and 2 ab the offices of. 
the Official Receiver, Bankruptcy-buildings, Carey-street, W.C. 
Application has been made for debtor's discharge by J. A. Hirst, 
Burnley. The hearing will take place on May 17 ab 10am. at 
the Court House, Burnley. The public examination of F. Beville 
de Foe Paynter, Catford, Kent, will be held on April 6, at 12 noon, 


— 


reoeived from the London County Council, in reply 


of charges of the nature of revenue; and that a 
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ab Bankruptoy- buildings, Carey-street, W.C, A receiving order 


e made ont re E. Bates. Manchester, March 29, on debtor's 

ion. ; l A : . 
Bryan Donkin and Clench, Limited.—This Company has been 

registered with a capital of £120,000 ih £10 shares, the object 


being to adopb an agreement made between Bryan Donkin and 


Co., the Donkin Land Company; Limited, Messrs. Clench and Oo., 
Limited, and Mr. S. L. Mumford, as trustee for and on behalf of 
thie Company, for the acquisition of the business now carried on 
under the styles or firms of, ree 
the Donkin Land Company, Limited, and Clench and Co., to 
develop and extend the eame, and, generally, to carry on in all or 


ively, Donkin and Co., Limited, 


any of their respective branches the busineeses of manufacturers. 


of and dealers in every description of electrical. machinery, 
apparatus, etc. | : 


' Kensington.—Tbhe Works Committee reported to the last 
meeting of the Vestry that with reference to the recommendation 


pf the committee, adopted by the Vestry on Jan. 17 last, that an 


iron main should be laid throughout the portion of Cromwell-road 
about to be paved with wood, 20 that the same would be available 
for electric mains in the event of the Vestry deciding at any future 
time to light the thoroughfare with electricity, the committee now 
found that as some difficulty would be likely to arieo it was iner- 
pedient that this order ehould be carried out, and they therefore 
recommended that the surveyor be instructed to take so further 
action in the matter. The recommendation wae d to. The 


agree 
Vestry also sanctioned an application of the Notting Hill Electric’ 


Lighting Company relative 
in Kensington Park-road. - 
Bradford.—On Tuesday 


to a proposed extension of their mains 


ab the Sunbri road destructer 


~ 


works, Mr. William Land, the chairman of the Cleansing Com- 
mittee, and J. B. Moorhouse, the deputy-chairman, sbarted-respec: - 


tively a new dynamo. and horizontal engine which have been 
erected in connection with: the installation of the electric light ab. 
these works. The horizontal engine, shafting, etc., for driving the 
murtar-mills bas been erected by Messrs. Newton and Bean, engi- 
neers: Dudley-hill, Bradford; the high speed single-acting engine 


in connection with the electric lighting installation has been pub . 


down by Messrs. Thwaites Bros, Thornton-road; the dynamo, 


designed to give an output ef 85 amperes ab 115 volts, hag been 
constructed by Messrs. and Appleby, Trafalgar-street ; and 
the wiring, arc lampe, etc., have been erected by 

and Webster, Lumb-lane. . . . 

Bilectric Motors.— We have 
Place a list of Lundell motors, with which the firm are doing a 
large business. Ite engineers have taken up very largely the 
equipment of printing machines with direct-coupled motors, and 
in the list before us illustrations are given of some typical installa. 


tions carried out by the firm. These show what little space an 


electric motor takes up when properly arranged, and also the con- 
venient way in which the stopping and starting gear can be placed. 


In one case we notice that a chain gear, which seems to be of the 


Hans Renold type, ls used as the connecting link between the 
moter and the driving axle of the printing machine. A iarge 
number of the illustrations have been taken at the works of Messrs.. 
‘Alabaster, Passmore, and Sons, where Messrs. Marryab and Place 
have installed a very complete equipment. 5 

Nowington.—Ab the last meeting of the Vestry a letter 
to the Veetry’s 
request that they would promote legislation to enable local 
authorities to borrow money for the purpose of wiring consumers’ 
premises, stating that the matter would receive their consideration 


when the parliamentary schemes for next session were prepared. 


The following resolution was passed on behalf of the. delegates 
appointed to attend the Is n confereneé on this subject : 


‘That in the opinien of this Vestry the London County Council,. 
as the sanctioning authority for the raising of loans, are justified 
in requiring such information from the local authorities in- their 


applications for electric lighting loans as would prevent the 
inclusion in such applications of works covered by former loans, or 

copy of this 
report be forwarded to.the Council.” ae 


Grays.—We learn from the Tasem County Chronicle that àb the 


meeting of the Urban District Council last week a letter was read 
from the Local Government Board asking for the Council’s remarks 
on a petition they had received praying them nob to grand the 
order for electric light aeked for by the Council. The petitioners 
pointed oub that the rates at were 8s. 2d. in the pound, 
exclusive of Queen's taxes water rates, and urged that the. 
electric light was not needed. The Clerk said he had drafted a 
reply pomnog oat that the ratepayers abstained from raising their 
objectiona when the Local Government Board attended for the 
purpose of receiving such objections. Nothing was easier than to 
promote a petition agains) any contemplated improvement, and 
to indace ratepayers to sign that petition. The Council protested 
against the tactics adopted by the opponents to. the scheme. The 
letter drafted by the clerk was ag to. : ; 


Gravesend.—A committee of the Town Council is making 
enquiries with regard to electric lighting. Alderman Cooper has 
been appointed chairman to the Electric Lighting Committee. 
The electric lighting will be considered in connection with a dust 
destructor. The town clerk has been instructed to enquire with 
regard to expert assistance, and to suitable municipal worke which 
might be viewed by members of the committee. in ae to the, 
letter from the Drake and Gorham Electric Power and Traction 
Company, Limited, the committee have replied thab, in view of 
che facb bad the have taken no steps other than the 
appointment of this committee in connection with carrying oub 


re, Rhodes. 


was 


received from Messrs. Marryat and, 
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the electric lighting order for Gravesend, it is impossible ab present 
to give the company an assurance that the Corporation will supply 
the company with current for electric traction. The agreement of 
March 9, 1898, made between the Corporation, of the one part, 
and Crompton and Co., Limited, of the other part, has come 
to an end. | 

Cheltenham. — With regard to the Corporation’s application to 
supply electric light to private consumers slong the tramway 
route beyond the borough boundary, a letter was read at the last 
meeting of the Town Council from the Board of Trade stating that 
they were not prepared to dispense with the consent of the 
Cheltenham Rural District Council as to the extension of the 
electric lighting area, and were unable to proceed with the appli- 
cation in so far as it related to the district of that Council ; thab 
inasmuch as the Cheltenham rural district separates the existing 
area of the Corporation from the Wiachcomb rural district, the 
Board were unable to include any portion of the last-named district 
in the pro area of supply ; and that the Board had decided 
to pro with the application in respect of the urban district of 
Charlton Kings only. Ib is ex theb similar action will be 
taken with regard to the part of the line within the Prestbury 
district. The number of customers connected is at present 380, 
with an equivalent of about 23, 300 8-c.p. lamps. 


Eccles.—The Town Council have adopted a report from their 
Public Lighting and Electrical Supply Committee stating that the 
question of the lighting of Garden-street was left in the hands of 
the chairman and vice-chairman. The town clerk was instructed 
to inform the consulting electrical engineer that unless the con- 
tract for the condensing plant is completed witbin a fortnight the 
committee will exerciee their powers under the contract to have 
the work completed and charge any difference in cost to the con- 
tractors. The Town Clerk reported that on the 27th ult. the 
Mayor and he while in London called upon the Local Government 
Board with regard to the overspent capital on the electric light 
undertaking, and were informed that if the Council intends to 
apply within two or three months for borrowing powers for exten- 
sions it was nob necessary to apply ab the present time for the 
overspent capital. The committee deferred the consideration of 
the matter. : 7 7 

Eastbourne, —From the last Electric Light Committee’s report 
we note that the luw-tension main proposed to be laid as far as 
Avenue-mansions is to be continaed the whole length of the road. 
Meeers. H. H. Bowland and W. Jessop, electricians,’ have agreed 
to their appointments being subject to one month’s notice on either 
side. A letter from the Local Government Board with reference 
to the suggested spp loann for sanction to borrow money for the 

ur of electric lighb extensions, and etating that it is usual 
for focal authorities applying for sanctions for service connections, 
extensions of mains, and purchase of meters to furnish the Board 
with an estimate of the amount required for such works during 
the ensuing three years, was deferred for the present pending the 
receipt of Mr. Hawtayne’s report. The Town Clerk repo thab 
while the Corporation was under a statutory obligation to have a 
map of the electric system they were not obliged to supply copies 
ab 5s. each. The provisional order fixes a charge of ls. for an 


inspection and 5s. for any party himeelf making a copy of the map. 


Torquay.—The Electric Lighting Committee’s estimate of 
income and expenditure for the half-year to Sept. 30 next, adopted 
on Tuesday, showed that the works are anticipated to cost £1,640 
during the half-year. To this has to be added £1,219. 10a., 
balance due to the treasurer on March 31, and £583 for intereat 
and redemption on loans, making the half. year's liabilities £3,442. 
lls. As against thie it is anticipated that there will be an income 
of £2,250 for public and ae lighting, leaving an estimated 
deficit of £1,192. lls. he estimated income is made up of 
£1,250 for quarter ending Lady Day, 1900, and £500 for each of 
the Midsummer and Michaelmas quarters. The charge for public 
arc lamps has been increased from £20 to £22. 10s. per annum; 
but the charge for the arc lamp opposite Upton Church is to be 
£20. In future the incandescent electric lamps are to be switched 
off at 1 a.m. The Council have agreed to grant the electrical 
engineer £20 for his services in connection with the installation of 
electric lighb ab, the destructor. Sanction to a further loan of 
£9,640 is to be applied for. . l 


Babcock and Wileex, Limited.—The share transfer books will 
be closed until 16th prox. The report of the directors, to be sub- 
mitted to the meeting on 10th insb., atates that the profit during 
the year, after deducting the amount written off purchase of 
business account, amounts to £106,585. 7s. 2d. To this has to be 
added the balance brought forward from last account, £9,333. 
lle 10d., making a balance of £115,918. 108. After deductin 
the interim dividends for the half-year to June 30, 1899 (paid 
Sept. 16, 1899), ab the rate of 6 per cent. per annum on the 
preference shares, and 20s. per share on the ordinary shares, 
amounting to £25,000, a balance of £90,918. 198. is left, from 
which the directors recommend that the following dividends be 
paid for the half-year ending Dec. 31, 1899—viz. : dividend at the 
rate of 6 per cent. per annum on the preference shares (from which 
income tax to be deducted), £3,000; dividend of 20s. per share 
on the ordinary shares (free of income tax), £22,000; placing to 
the reserve fund £50,000; and leaving a balance to carried 
forward of £15,918. 198. The directors retiring at this general 
meeting are Mr. Arthur Telford Simpson and Mr. Frederick G. 
Bourne, The auditors, Messrs. Cooper Bros, and Co., also retire, 
but they are eligible and offer themselves for re-election. 


New Issue. —The Potteries Electric Traction Company, Limited, 


are making an issue of £125,000 44 cent. debenture stock ab 
the price of £103 per cent. Aceoating to the prospectus, the 


~ 


debenture stock will be constituted and secured by a trust deed, 
made between the Potteries Electric Traction Company, Limited, 
of the one part, and the Electric and General Investment Com- 
pany, Limited, as trustees for the debenture stockholders, of the 
other part, and by a series of debentures, each for the sum of 
£5,000, issued to the trustees in proportion to the amount of 
debenture stock outstanding. The series of £5,000 debentures 
will operate as a firet charge by way of floating security upon the 
whole undertaking and property of the company, both present and 
future. The powers under which the construction of the several 
tramways and light railways referred to has been carried oub are 
as under: (a) In respect of the tramways of the North Stafford- 
shire Tramways Company, Limited, authority has been granted 
ander the following provisional orders confirmed by Acta of Parlia- 
ment: the North Staffurdshire Tramways Order, 1880 ; the North 
Staffordshire Tramwaya Extension Order, 1881; the North Stafford- 
shire Tramways Order, 1882; the North Staffordshire Tramways | 
Order, 1883; the North Staffordshire Tramways (Release of 
Deposit) Order, 1886. (b) The extension tramways extending over 
a distance of about 124 miles, authorised by the Potteries exten- 
sion tramways provisional order, confirmed by Act of Parliament, 
1896. (c) The light railways, extending over a distance of about 
12 miles, sanctioned by light railway order ted by the Com- 
missloners and confirmed by the Board of Trade in December, 1897, 
under the Light Railways Act, 1896. i 


Electric Instruments.—Mr. James White, of Glasgow, has just 
issued a new catalogue of the numerous Lord Kelvin instruments 
which he manufactures, as well as instruments of other types 
specialised by his firm. The catalogue includes a number of new 
types. The convenience of the purchaser of theee instruments is 
carefully studied, as is seen by the fact that dimensioned sketches 
of the instruments are given showing their position on the switch- 
board, their size, etc. Another feature of interest is the full- 
sized scales of instruments, recording and otherwise, from which 
the purchaser can see whether the same will give the accuracy of 
reading he requires ab any particular point. rd Kelvin’s types 
of electrical instruments are now so well known that a recapitula- 
tion of their names would be wearisome. The great majority, 
however, are now being manufactured for atock, so that there 
need be little delay in obtaining them. One feature in this 
particular catalogue which atrikes us as being of great value is a 
central-station voltmeter with an exceedingly open scale. For 
instance, one of these instruments with an Sin. dial is constructed 
so that the movement of the needle across the dial corresponds 
to a difference in voltage of from 95 to 105 only. hen 
the switchboard attendant has to keep hie voltage constant 
within a few per cent., such an instrument ie of great value, 
as it enables him to see from a distance small changes in the 
voltage of supply. The ordinary voltmeters and ammeters are 
now being manufactured on the edgewise principle, so as to 
economise space on the switchboard, Another new set of instru- 
ments which we notice in this catalogue are the Voysey and 
Wilson electrostatic ampere-meter. This is a combination of an 
electrostatic ampere-meter for alternating currents. The current 
to be measured 5 through the heavy wire winding of a 
Bpecially constrac transformer. The voltage on the fine-wire 
winding then gives an indication of the current, and by varying 
the number of turne great accuracy can be obtained with widely 
varying currents, Arrangements are also made so that the current 
in a sub- station can be read ab the end of pilot wires in the central 
station. Another new instrument we do nob remember to have 
seen before is a rail tester for ascertaining the conductivity of 
joints on a tramway. In this case the resistance is measured 
directly by means of the drop in pressure between two points 
when a given current is passed through the joinb. 


London County Counceil.—At the meeting of the Council on 
Tuesday, upon the recommendation of the Finance Committee, it 
was agreed to lend the Shoreditch Guardians £1,576 for electric 
lighting ab the workhouse, The Highways Committee reported 
that their attention bad been drawn to a letter which had recently 
been addressed to each member of the Council by the general 
manager of the National Telephone Company. Having regard to 
the fact that litigation was now pending between the Council and 


the company, they were advised that they could nob comment 


upon the points raised in it. They wished, however, to make one 
point quite clear, and that was that there was a fallacy underlying 
the whole letter—pnamely, that it was alleged that the company 
was conducting ita business under a license obtained from the 
Postmaster-General. They had understood throughout their 
negotiations that the company had actually obtained a license, bub 
they knew now that this was nob the facb, as proceedings had 
actually been instituted by the Postmaster-General to restrain the 
company from breaking up the streets without his license, Ib. 
followed, therefore, that the Council was not yeb really in a position 
in which it could legally grant any consent av all, nor indeed could 


it be advised to grant any provisional consent until the pending 


litigation with the Postmaster-General had been decided. The 
Council could not, therefore, be considered to have stood in the 
way of the company doing ite work and improving ite service. 
Tho remaining pointe referred to would be dealt with in the pending 
litigation between the Council and the company, and they refrained 
from making any further comment. The consideration was poat- 
poned. Ib was further recommended: (I) that the Council approve. 
the plan submitted under the provisions of the Baker - street and 
Waterloo Railway Acb, 1893, by the company’s engineer showing 
the booking-office accommodation ab and the York- entrance 
to the companys proposed Waterloo station, bub that such approval 
be nob taken to refer to the sanitary arrangements ab the 
station, with regard to which the requirements of the local 
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„ concerned and the by-laws made by the Council 
complied with; (2) that the Council approve the 


must 


plan submitted by the engineer of the City and South London 


Railway Company under the 3 of 185 ope Act ol 
- erected at the corner o 


1893, of the station propos 
Torrens-streeb and City- road, Islington, such sanction being, 
however, subject to all eanitary arrangements in connection wit 
the station bnildiogs being carried oub to the satisfaction of the 
authority coneerned, and in accordance with the require- 


ments of the Council’s by-laws; (3) that the sanction of the 


Council be given to the works referred to in a notice from the 
Vestry of Hampstead, under the Hampstead Electric Lighting 


Order, 1893, eo far as relates to the laying of the mains in Finchley- 
road and Edgware-road, such sanction being subject, however, to 
the following conditions: that full details of the work in those 
roads be supplied to the Council’s chief engineer, and any modifi- 
cation thereof which the Council may desire be made, and that 
the work be in all respects be carried out to his satisfaction. 


Poplar.—Ab the meeting of the District Board on Tuesday the 
electrical engineer submitted a report, in which he said: With 
reference to the question of the extension of the electricity supply 
mains to the side streets of the district with the object of improv- 
ing. the public lighting, your eugineer has no doubt that a 
judicious extension of the mains already in hand would result in 
the more satisfactory lighting of the streete concerned, light for 
light, at no increased cosb to the Board ; over and above which 
the electricity department conld not fail to reap the benefit 
accruing from the fact of the electricity supply being placed 
within the reach of a vastly increased number of possible 
customers, - The very inadequate nature of the street-lighting is 
80 pronounced as to render comment apon the point unnecessary, 
the defects being due to three causes—viz , an insufficient namber 
of lamps, the nominal candle-power of each lamp is insufficient, 
and many of the lamps do not efficiently give and distribute their 
nominal candle-power, partly on account of the general dirty 
and neglected condition of the lanterns, and partly for other 
reasons. Shauld an improved light be decided upon, the fact 
must be emphasised that the increased cosb is due to that 
cause, and that cause alone, and is in no way attributable to 
the substitution of electricity for gas. Your engineer would 
suggest thab, under any scheme for improving the street-lighting, 
Only the last two defecte be remedied at first, and that the spacing 


time to estahlieh iteelf, when it will be quite feasible to reduce 
the price of electricity below the presend cosb of ges, by which 
time the existing gas lamp-poste in the main streets to be lighted 
with arc lampe will have been removed and be available for 
re-erection in the .side streets. Your engineer has selected a 
number of streets in Poplar, Bow, and Bromley suitable for con- 
version under the improved lighting scheme, and these streeta 
have been selected with the twofold object of improving the public 
lighting and of extending the electricity maina to streeta likely to 
ield a revenue from private consumers. The length of the streets 
8 133 miles, and the number of gas flames in them is 500. The 
12-c.p. lamps are of the same nominal candle-power as the present 
gas lighting, and yield a small profit to the Board compared with 
the ent cost oF as lighting. The engineer submitted designs 
he prepared for the conversion of the gas lamp -- posts. 
Design A is intended for use if the atreeb- lighting is simply 
changed over from gas to electricity withoub increasing the 
nominal light, and design B is intended for use if either 16 c.p. 
or 20 c.p. be substituted for the present 12 c.p. per post.. Your 
engineer strongly recommends that the bwo lamps per post design 
be adopted, with either two 8-c.p. or two 10 C. P. lamps, as owing 
to the increased candle-power it becomes practicable to use two 
lamps on each post, each of half the candle-power required, in 
place of one lamp of the fall candle-power, the result being a 
greatly improved efficiency in the distribution of the light, thus 
making the improvement in the lighting greater than thab conse- 
quent upon the additional candle-power only. It must also be borne 
in mind that if the 12-c.p.-design be adopted, and it is desired to 
increase the light after the costof electricity is reduced, the increased 
candle-power could only be given by one lamp of increased power, 
so that the lighting with one lamp per posb would never be as 
efficient as if the ‘two lamps per post’ design be adopted. Ib is 
not practicable to divide 12 c p. between two lamps. The network 
main-included in.this report would be laid upon oue side of each 
street only, and with the exception of that proposed between 
the junction. of Sb. Leonard’s-road and Dewberry-streeb and the 
junction of Old Ford-road (running vid Dewberry- street, Brunswick- 
road, High- street, Bow, and Old Ford - road) would be of a smaller 
size than that in hand for the principal streets of the district. This 
smaller network is amply large for the publio lighting and an 
rivate lighting likely to be required for some considerable time. II, 
owever, thé network at some future time became fully loaded, 
or if a heavy call. for power arose at any point, ib would be 
strengthened by laying another cable on the opposite side of the 
streeb. These future extensions would be done gradually and 
from time to time as.necessitated by the natural extension of the 
department, and after the actual applications for a supply of 
current had been received. Should this reporb meet with approval, 
the Board would probably place the order for the maina, as an 
extension of the existing contract, with the British -Insulated 
Wire Company, Limited, who are supplying the presenb mains ab 
schedule rates, and as one of the sizes of network proposed under 
this report is.nob in use among the mains already in hand, your 
en o a price from -the contractors for this main, 
has based the cost of mains for this extension upon their 
quotation.” The report was adopted. ag 


n 
of the lamps be remedied after the electricity department has bad 


5841. Improvements in olectricity meters. 


PROVISIONAL PATENTS, 1900. 


Maron 26, ; 

Au improvement in electrical (static) transformers and 
in the arrangement of sub-stutions con 
Thomas Tomlinson, 18, Eustace-streeb, Dublin. 

Improvements in and relating to telegraphic apparatus. 
Sidney George Brown, 45, Southampton - building, 
Chancery-lane, London. 

Improved method and apparatus for determining the 
size and position of bodies by means of Rontgen 
rays. William Phillips Thompson, 6, Lord-street, 
Liverpool. (The Voltohm Electrical Company, Germany.) 

Improved means for utilising the flow of currents, | 
3 Ernest Lesigne, 18, Buckingham; street, Strand, 

ndon. . 


5650. 


5656. 


; M ARCH 27. 

Improvements in and relating to telephonic ay stems. 
Morris Clinton Mengis and Frederik Sinding Christensen, 
70, Market- street, Manchester. (Complete specification. ) 

5698. Improvements in the method of and means for. pro- 
tecting electrical connections, John Langton, 70, 
Market-street, Manchester. (Complete specification. ) 

Improvements in means for carrying or supporting 
electric leads or conductors, Sigmund Wolf, 57, 
Chancery-lane, London. à i 

5710. Improvod indicator for storage batteries, Philip John - 

gtone Spenser Tiddeman, 70, Deansgate, Manchester. 

5727. Improvements in the electric heating of liquids and 
apparatus therefor. Joseph Arthur Godfroy Trudeau, - 
45, Southampton-buildings, Chancery-lane, Londun. 
(Complete specification.) 

Improvements in or in connection with atorage batteries. 
Elmer Ambrose Sperry, 6, Lord-street, Liverpool. (Com- 
plete specification.) : 

Improvements in the manufacture of electrical insu- 
lating material. Carl Jung, Adolf Brecher, and Adolf 
Kittel, Clun House, Surrey-street, Strand, London. 
(Complete apecification. ) 

5764. Means for retaining the fleld- magnet coils of electric. 
motors and dynames in position. Charles August 
Lindstrom, 115, Cannon-street, London. (Date applied. 
for under Patents, etc., Act, 1883, Sec. 108, Ocb. 16, 
1899, being date of application in United States.) (Com- 
plete specification.) 

Improved construction of cariier for globes or glasses. 
of clectric gas or oil lamps. Eadley Stanley, 166, 
Fleet-street, London. 

Maron 28. 

Improvements in automatio and safety subsidiary 
devices for controlling electrically-propelled vehicles 
and the like, Anthony George New, The Voltage, 
Woking, Surrey. 

Improvements in electric cables. George Hinde Nisbett, 
15, Water-street, Liverpool. | 

Improvements in the regulation ef dynamo-electric 
machines. The British Thumson-Houston Company, 
Limited, 83, Cannon streeb, London. (Charles P. Stein- 
mitz, United States.) (Complete specification.) 

. Improvements in and relatiug to starting, regulating, 
and reversing switches for electsic motors. George 
Augustus Mower, 11, Southampton-buildings, Chancery- 
lane, London. . 

Medwin 


Norfolk-street, 


5693. 


5707. 


5751. 


5755. 


5767. 


8773. 


Clutterbuck, Norfolk House, Strand, 
London. 

Marcu 29. 

5848. Improvements in conduits for electric tramways, 
Michael Holroyd Smith, 47, Victoria-street, Weab- 
minster, London. (Complete specification.) i 

5860. Improvements in electrical apparatus for hoisting or 
other intermittent work. William Harding Scott, 
Gothic Works, Norwich. ; 

A method of securing intermittent motion in electric 
switches and other devices. Cecil Burman Callow and 
Henry Justus Eck, 5, Priory-road, Chiswick, London. 

An electric lift controller. Jeseph Gersbom Childs, 145, 
Farringdon-road, London. 


Marca 30. 
5928. Improvements in telephone divided multiple board 
l systems. William Aitken, 2, Oxford court, Cannon- 
street, London, i 
8944. Improvements in train-lighting by electricity. Benjamin 
John Day, Sports Club, St. James-square, London. 
5961. Improvements in and relating to the rendering water - 
tight the attachment of fittings used in electric 
wiring to branch cables. William MeAulay, George 
Alexander Clark, and John Alexander McLaren, 34, Ann- 
street, Glasgow. 7 5 5 
5980. An improved plug and socket fitting for electrical 
_ Grouits, H Bevis and Frederick William Morris 
Chapman, 73, So. Stephen’s-road, Upton Park, London. 
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Marcu 3l. 


3. Improvements in eleotrio bells. The British Electric 
Works Company, Limited, and Bertie Brander, 24, 
Temple-row, Birmingham. (Complete specification.) 

6028. Improvements in brush holders for dynamo-clectric 
machines. Edgar Woods Mix, 26, Bash-lane, London. 
(Complete specification.) 

6654. Improvements in telograph poles. Howard Cochrane 
3 24, Southampton - buildings, Chancery - lane, 

ndon. 


6669. Improvements relating to the generation of direct 


cleet:ical currents and to apparatus therefor. Robert 
Lundell, 45, Soutbampton - buildings, Chancery - lane, 
London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 21, 1900. 


1899. 


6819. Magnetic powor transmitting devices. Bacon. 

6833. Step-by-step printing telegraph instruments. Casella. 

6992. Switching contrivances for two electric incandescent 
lamps connected up together. Schloesser and Moeres. 

Method and apparatus for operating centacts for 
eleotric traction. Ballance and Jefferson. 

Manufacture of conduits for electrical conductors and 
ether purposes and apparatus therefor, Morrison. 

Biectric railways and tramways worked on a mixed 
powor system. Andreas. 

Dynamo electric machines. Wire. (Actien-Gesellscbaft 
Electricitatawerk, vorm. O. L. Kummer und Co.) 

Ventilation of olectromotors, dynamos, and the like. 
Hall and Robertson. 

Contact boxes for olectrie tramways and the like. 
Mills. (Bonnet, Paufique, and Liniére.) 

Self-acting mule with electrical driving gear. 
schneider and Lauth, 

Apparatus for forming plates of secondary batteries. 
Leitner, 

Blectrically-driven fans. Scott. 

Electric furnaces. Compagnie Electro Métallurgique des 
Procédés Gin et Leleux. (Date applied for under Inter- 
national Convention, Jan. 27, 1899.) 

Electric tramways or railways on a road-contact 
- system. Mills. (Bonnet, Paufique, and Linière.) 

Apparatus for measuring multiphase electric currents. 
Aron and Aron Electricity Meter, Limited. 

23663. Armature for alternating-ourrent motors. Burke. 

25164, Eleotrie ignitiug devices for lighting gas and like 

lamps. Schmid. 

Electric switches. British Thomson-Houston Company, 
Limited. Oxley.) 


Blectrodynamometers, Feeny. (Allgemeine Elektricitate- 
Gesellschaft. 


7877. 
10608. 
10860. 
11189. 
11987. 
11456. 
11518, Breb- 
11657. 
19114, 
12956, 
13088. 


21355. 


25451. 
25681. 


> 8 1900. 
683. Alternating - our rent meter for small non-inductive loads. 
Feeny. (Allgemeine Elektricitäte- Gesellschaft.) 


1886, Arrangement of switching appliances for use with 
. telephones. Newton. (Rabbidge.) 


3106. Systoms ot electrical distribution and safety apparatus 


therefor, Reed, Reed, and Farrar. 
. TRAFFIC RETURNS. 

Returns f crease Total receipts f 
Line, week is An arne, = 
Ending 11900. 1599; decrease. 1900. 1899. 

Birmingham Tram. £] £ £ £ £ 
ways Co. Mar. 303.9774, 012 - 35 51.234 48. 808 
Blackpool. Fleetwood ,, 30 200] 433 — 233 | 2,072 | 2,520 

Bradford Oity Tram „, 30/ 242) — — {|28,301c} — 

Bristol Tramways Co.] ,, 30 |2,552/2 745) — 193 — — 
City & South London] Apl. 1 [1.3600 889 + 471 15,939 14.239 
Dover Tramways ...| Mar. 31] 145] 199 - 54 1,868 | 1,895 

Dublin U. T. elec. care „ 30 [2,886] 969 71,917 — — 

Dablin S. D. Electric} ,, 30 653] 661 — 81 — — 
Halifax Corporation| Apl, 1 | 588| 564 + 24 30. 30411, 2740 
Hull 5 E. S. Mar. 31] 718 — — 25 9126 
Liverpool Corporat’n| Feb. 24d 6, 8825, 723 ＋ 1,159 52,098 46,118 
Liverpaol Overhead Apl. 1,277 1,405 — 128 18,137 17,025 

Sheffield Corporation „, 5 = nese 25 = 
South Staffordshire Mar. 30 617! 572| + 44 | 7 826 | 7,664 


a Since April 1, 1899. 5 Since June 29, 1898. 
- @ Partly electrical, ¢ Since J uly 5, 1899. 7 Five days. 


: Nors.—Apparent decreases due to Good Nee; falling in 
corresponding. week last year. 


c Total receipts. | 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— 
rd., 1-40,000 . ani Sg aie we oleate 


5 per cent. M ebenen 5 Senais 5 
Drum! . Works, Ord 1 9000 95, R weaned ee 
per cent. Cum. Pref 60,000.. 5 


cent. e tures ....... 


Beitiah | We 1 Elec. a ain anuf., 6 pe oent vist 


= Noh “Cum. 6 per cent. ig Bid see Ge Maw uoe 

ture Stock.. „„ 600 

— es cont: — 1 Steck 5 IRN 
Callende Gabio, Dobentur ess FFF = 
9 JJC ͤ (K 
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NOTES. 


uoi Electrical As Association.—The annual 


convention of the above association is this year to be held | 


in Huddersfield, commencing on June 20. The meeting 
will last four days, and we understand that an interesting |: 
programme is being arranged. 


The Tramways and Light Railways Associa- 
tion.—An inaugural dinner in connection with the above 
society has been arranged for Wednesday, April 25. The 
dinner will be held in the Victoria Hall of the Hotel Cecil 
at 8 p.m., and a large number of gentlemen interested in 
tramways and light railways are expected to be present. 


London Chamber of Commerce.— On Monday, 
April 23, the president and council of the London Chamber | 
of Commerce have arranged a complimentary dinner to 


the delegates of the Australasian Colonies in England. 
The dinner will be held at the Trocadero Restaurant, at 
7 pm. A goodly number of delegates have already 
accepted. : 

Municipal Wiring.—The Parliamentary Committee of 
the London County Council has, in reply to an application 
from the Vestry of Fulham, decided to defer the con- 
sideration of municipal wiring until the next parliamentary | 
session. The Fulham Vestry has asked the Council to 
promote legislation to enable the metropolitan local autho- 
rities to borrow money to be used for wiring consumers’ 
premises for electric lighting. 


Incandescent Lampsas Heaters.— The incandessent 
lamp i is not usually considered as a source of heat, but as. 
such it has exceptional advantages in a chemical laboratory. 
For instance, where a highly inflammable liquid is to be 
heated, and in so doing gives off volatile products which 
are explosive, it is most important that the source of heat 
should not explode. the mixture. In such a case an electric 
lamp immersed in the liquid is about the safest means of 
heating that can be adopted. 


Electricity is Life.— An expert makes the calculation |; 


that when electric light has entirely displaced gas, oil | 


lamps, and candles in the United Kingdom, 40,000 less |: 
people will die each year than at preseut. It is a pity that 
the gentleman in question has not capitalised the value of 
these 40,000 lives, and compared the same with the capital 
cost of providing the electric light universally. We need 
hardly say that tho decreased death-rate is calculated on 
the assumption of the unhealthiness of the rival illuminants 
to electric light. 


Telephones in London. The law case bwai the 
Attorney-General and the National Telephone Company to 
restrain the latter from breaking up the streets in the London 
County Council’s area without the license of the Postmaster-. 
General, was referred to in the Court of Queen’s Bench last 
week. It was agreed to adjourn the hearing of the case 
for three months, owing to a similar action being down for 
hearing about that time between the London County 
Council and the National Telephone Company. In the 
meantime the company undertake not to lay any more 
wires underground. 


Wireless Telegraphy and the London County 
Council.— We notice that, in consequence of a disagree- 
ment with the Post Office authorities respecting the fixing 
of a telephone and fire-alarm on some premises the Council 
have taken at Streatham, it has been decided to try wireless 
telegraphy, and negotiations have been entered into with 
the Wireless Telegraph and Signal Company, Limited, who 
have agreed to instal and maintain the necessary electric 
instruments for a period of. two years in consideration of 


‘an annual payment of £50, the instruments to remain the 
property of the company, and the pole required to be 
‘erected by the Council. 


Refase Destructors.—The refuse destructors at 
Darwen were fully described in an article we gave on the 
‘station in our last volume. These destructors, which are 
of the Meldrum type, have now been in regular work for 
‘some considerable time, and are giving great satisfaction. 
There are now some 5,000 lamps connected to the mains, 
and the refuse destructors have enabled sufficient steam to 
‘be obtained regularly to supply this number of lamps 
‘without burning any coal whatever. It will be interesting 
‘to Know the exact point at which the refuse at Darwen 
‘will be insufficient to meet the demand for electric lighting. 


The New York Underground.—On March 24 the 
ceremonies connected with the breaking of ground for the 
‘New York Rapid Transit Tunnel were gone through. The 
iMayor of New York was presented with ‘a silver spade 
with which to turn the first shovelful of earth from the 
‘excavation. In doing so, he used his silk hat as the 
‘receptacle for this first spit of earth, which he intends to 
distribute as souvenirs of the occasion. The contractor for 
this enormous work states that he will shortly have some 
-20,000 workmen employed on the tunnelling operations. 
It will be remembered that within the tunnel the motive 
power will be electricity. 


l Telephones at Hull.—The Hull Corporation and the 
: National Telephone Company are in disagreement over the 
underground wires which the company has already laid in 
that town. Thus the Corporation has served a notice on 
the company requiring the removal of all pipes and under- 
ground works, which would mean the disorganisation of 
‘the telephone system. This the company refuses to do, 
holding that the notice is not valid. The point at issue 
would seem to resemble somewhat the dispute between the 
County of London and Brush Provincial Electric Lighting 
Company and the Battersea Vestry. When wires and 
pipes are once laid underground, it is not an easy thing for 
za corporation to compel their removal. 


Paris Congresses.—We mentioned last, week a con- 
‘gress to be held in Paris to discuss steam engines and 
‘boilers. We notice this week that there will take place at 
Paris, somewhat later in the year, an international congress 
on tramways. The congress will be held from Sept. 10 to 
‘Sept. 13, under the auspices of the Permanent Inter- 
‘national Union of Tramways. The congress will include 
in its programme the questions of the heating of carriages, 
‘brakes, electrical traction, etc., and will also go into the 
question of tariffs. The Permanent International Union, 
which is mainly responsible for the congress, was founded 
in 1886 for the development, improvement, and cheapening 
of the methods of transport and communication in cities. 


Telephone Complaints. — As suggested at the 
monthly dinner of the London Chamber of Commerce, 
at which the subject of telephonic communication was 
discussed, it has now been arranged that any complaints 
as to the working of telephones in the United Kingdom 
should be forwarded to the secretary of the Chamber. 
A special committee, called the Postal Telegraph and 
Telephone Committee, are to take such steps as may be 
deemed advisable to prevent the faults complained of con- 
tinuing. We think that the organisation is an exceedingly 
valuable one, as the complaints, if properly tabulated, 
will give an indication of what parts of the country are 
most in need of improved means of communication. As 
far as the trunk-line telephone service is concerned, it is 
well known that more trunk wires are needed, and the 
London Chamber of Commerce should soon be. able to 
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establishment of several charging stations for automobile, 


bring pressure to bear on the Government in order that 
these lines may be constructed in the proper order. 
Electrical Tramway Lectures. We notice that a 
number of lectures on electric tramways are now being 
delivered in different 
A. L. C. Fell, the electrical engineer to the Sheffield Cor- 
poration tramways, lectured before the Society of Engineers 
and Metallurgists at Sheffield on Monday last. In his 
lecture he dealt with the various systems of electric traction, 
and then described in detail the equipment of the Sheffield 
trams. . The lecture was much appreciated. Mr. F. Bruton 
also lectured last week at Swindon on the same subject. 
In this lecture, again, the various systems were explained in 
detail, together with their advantages and disadvantages. 
Mr. Bruton also commented on the great reduction in cost 
from working tramways electrically. — aa 
London Electric Lighting.—The Vestries of St. 


George-in-the-East, Limehouse, and Mile End Old Town 


came before the Board of Trade on Friday last in order to 
get their electric lighting provisional orders confirmed. The 
County of London and Brush Provincial Electric Lighting 
Company opposed the order, as the company already had 
an order for supplying electricity in the vestries’ districts. 
The supply, however, had not yet started. The three 
vestries argued that in November next they would join 
with Whitéchapel, which had an electric supply order, and 
would form the new borough of Stepney, and that a 
private company should not be allowed to compete. Sir 


Courtenay Boyle reserved his decision on the preamble, 


and stated that if the orders were granted they should all 
conform to the provisions of Whitechapel, so that the new 
municipality of Stepney should have identical provisions 
over the whole borough. The decision on the preamble is 
to be communicated to the persons interested as soon as 
possible. l n 
Branch Railways.—With the large number of light 
railways being constructed or contemplated in Great Britain, 
the question as to whether these should be worked by elee- 
tricity or steam is of the utmost importance. The cost of 
equipment is naturally somewhat higher with electric 
working, but, on the other hand, exceptional faeilitice ean 
be obtained by electrie driving on a line on which the traffic 
is comperatively small. The engine may often weigh con- 
siderably more than the train it draws when loaded, and 
in consequence the cost of working is increased much 
beyond what it should be. On the other hand, with electric 
driving a single motorcar can be used when the traffic is 
light, apd more can easily be added to provide accommo- 
dation during those parte of the day in which more pas- 


sengers or goods have to be carried. We notice in this | 
respect that certain lines in the United States are already 


making their new branches so that they shall be equipped 
electrically on the trolley system. The ordinary gauges 
will be used so as to enable a steam-engine te run over the 
tracks if need be. a 

Ileotrical Charging Stations.—With the use of 
accumulators on electrically-driven vehicles the need for 
charging stations in different parts of a large town is at 
once felt. For instance, in the development of electric 
launches on the Thames the system was not suocceseful 
until charging stations had been established at various 
points along the river at which the electric launches could 
be charged for private owners. The London Electrical 
Cab Company, which was not financially successful, had 
only one charging station, and in consequence its cabs had 
to ga hack to this point, often at the expense of the 
accumulators, as they were discharged down to a deatruc- 
tively low voltage. We are pleased to note, therefore, 
that in New York private enterprise has resulted in the 


rte of the country. Thus Mr. 


‘in which the supply is taken from the public maine. In 
‘these stations the electrical vehicles can be overhauled and 


at reasonable rates, and it is stated that a consider-- 
able business is being already done by the stations. 


Tesla Telegraphy.—As the outcome of Mr. Nikola 


Tesla's experiments on wireless telegraphy at high altitudes 


a patent has recently been issued to him in America, which: - 
is briefly summarised in the Electrica? World: as follows: . 


“The patent relates to the production at one point of un 


” 


electrical pressure of such character and magnitude as te 
cause thereby a current to traverse elevated strata of the ar 


between the point of generation and à distant point at 
which the energy is to be received and utilised.. A. s 
illustrated, the apparatus consists of a generator anppIf ing 


current to the primary of a transformer, the secondary ` 


consists of many turns, and is connected. at one side to the. 


earth and at the other side to a terminal of large surfaces, 
maintained by sueh means as a balloon at a high elevation. <: 


-~ 


The receiver duplicates this apparatus, except that instead. 
of a generator being in one circuit of the transformer,. - 


receiving devices such as lamps and motors take its place. . ~ 


The transformer consists of a coil of very large diameter 


wound in spiral form, either with or without a magnetic ` 
The inventor claims that this furnishes a practical . - 
method or system of transmission of energy through natural 

media without the uso of wires.” TE 


. Royal Institation.—Weo have received the following 


coro. 


list of the lecture arrangements at the Royal Institution 


‘after Easter; Dr. Hugh Robert Mill, three leetures 2 
“Studies in British Geography”; Dr. Alexander Hill, 


two lectures on “Brain Tissue considered as tha Appa... 


i ratus of Thought”; Mr. R. Warwick Bond, two lectures om > 
(1) Ruskin, Man and Prophet, (2) Ruskin, the Servant 
‘of Art”; Prof. Dewar, four lectures on A Century of : 
Chemistry in the Royal Institution“; the Rev. Canon 
| Ainger, three lectures on Chaucer ” ; Prof. Stanley Lane- 
Poole, two lectures on “Egypt in the Middle. Ages; 
Dr. Alfred Hillier, two lectures on “South Africa, Past 
‘and Future”; Sir Frederick Bridge, three lectures. on 


u The Growth of Chamber Music from Allegri’s Symphonia -- 


i (1580-1652) to Haydn’s First Quartet” (with mnsienl 
illustretions). The Friday evening meetings will be 
i resumed on April 27, when a discourse will be given by 
| the Right Hon. Lord Kelvin on Nineteenth Century 
i Clouds over the Dynamical Theory of Heat and: Light“ 
| Succeeding discourses will probably be given by Prof. 
iT. E. Thorpe, Mr. Sidney Lee, Prof. J. A. Ewing, Mr. 
| Francis Fox, Sir Henry Roscoe, and other gentlemen. 


Phespherescence and Radium Rays.—Tho follow- `” 


ing abstract of a paper contributed by Mr. Henri Becquerel to 
the Comptes Rondus appears in the Journal of the Chemical’ 
Society. The abstract reads as follows: “The author 


— 
e 


* 


— 
et 


” 
. 


finds that, in general, substances which phosphoresce when 


exposed to the action of ultra- violet rays, or of the X-rays, 


also become luminous under the influence of the radiation 
emitted by radio-active barium chloride; the- order of the 
relative intensities of the luminous effects is, however, not 
the same in the two cases. 
by radium in certain minerals shows great persistence; 
fluorite, for example, remains luminous 24 hours after the 
influence of the radium has ceased. When phosphorescent: 
substances, which have been heated, and thus rendered 
incapable of phosphorescence, are subjected to the action 
of an electric spark or to thé prolonged action of the violet 
and ultra-violet rays, they are found to possess the property 
of exhibiting phosphorescence on heating. Fluorite, in 


these circumstances, emits a greenish-blue light, and the 


author finds that this mineral, after heating and exposing 


The phosphorescence exeited: 
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it to thé radium radiation, gives out saon bead werent: 


blue light which spectroscopic analysis shows to be identical 
with that produced: by the electric spark. 


Low-Voltage Dynamo Brushes. —In an. article 


which appears in the Elektrotechnische Zeitschrift, Dr. G. 
Langbein considers the suitability of the Boudreaux 
laminated dynamo brush for low - voltage machines 
employed. for. electroplating, ete. . According to: his 
Observations it seems conclusively proved that laminated 


brushes of anti-friction metal, while they may serve well | 
for dynames yielding a potential difference of four volts: 


ahd above, are not to be recommended for machines of 
lower voltage, since the resistance of the brushes them- 

selves; coupled with that of the skin which forms upon the. 
sutfave of the commutator, is too great when large currents 
at the low voltage have to be dealt with. It is advisable, there- 
fore, in the case of dynamos employed for copper and eleeteo- 
plating giving a potential difference of two volts, to revert 
to the ns of gauze brushes of copper or brass, despite the 


greater wear entailed ; er shouid there be special teasoma fur 


giving laminated brishes the preference, the same should 
not be composed of wnti-friction metal, but of pure thin 
sheets af copper er brass. It is also advantageous to cleanse 
the metal sheets to be employed for the brashes in a 
solution of cyanide of potassium, tinning them before 
folding the metal in order to provers a ee oxidisa- 
tion of the surface. 

Silver Veltameters.—With the extended use ol 
silver voltsmeters for the calibration of electrical instru- 
ments; itis highly important to know the exact effects of 
atmolpherie conditions on the results obtained in order 


that eerrect resalte may be calculated under all cireum-. 


stances.: Mr. J. H. Morrill has experimented very largely 
in this direction, and gives the results of his experiments 
in the March namber of the Physical Review. A brief 
review of his-expetiments would occupy more space than 
we bave at onr disposal, so that we can only give the bare 
faota he. has. established. An increase of pressure up to 
as mcd as 103 atthospheres does not alter the deposit 
obtained. : Three experiments showed: in each case a very 
slight: increase, but this was only in the fifth or sixth 
signiifieant figure. The temperature of the solution when 
varied from Odeg. O. to 90deg. C., did not affect the deposit 
Within the limite of experimental error, and the size of the 
anodes used was alao practically without effect. The author 
found, however, that working with old and used solutions 
did make a slight difference in the deposit. He concludes 
that the imeréuse in deposit from nsed solutions must be 
due to some reduction of the valency of the silver in the 
electrolyte. - -Further experiments are promised by the 
auther in this direction. 

Magnetisation and Elasticity. —It has been known 
for some time that the magnetisation of an iron or steel 
rod: heé comsiddrable effect: on its elasticity. Mr. James 
Stevens publishes in the Physical Review the resulte of some 
experiments he bas made to get the relation between 
magnetisation and torsional elasticity. In the experiments 
he used rode of iron and steel 183cm. long and 0°48om: in 
diameter. These were magnetised by means of magnetising 
forses going up te over 400 units in the absolute seale. 
The rode were fixed at one end and subjected te a torsional 
strain at the other. The current was then switched on to 
thé magnetising evil, snd the difference in deflection of the 
twisted end was read. The author's conclusions are as follows: 
(1) Magnetization of an iron or steel rod increases its 
torsional elasticity. This would be expected from the results 
of the experiments mentioned in the first part of his paper, 
dealing with the effecta of torsion upon elasticity.. (2) The 
effect. is greater in iron than in steel rods of the same 


dimenaions (3) Tite increase in the elasticity varios with 
the length of the rod. If the resulta of this experiment 


ere compared with those of the experiments on elasticity 
„of flexion, we note a distinct agreement. 


In the first 
place, the modulus of elastieity is increased in each case 
when the rod is magnetised; the increments are fairly 


-proportional to the magnetising forces; and they are 


inversely proportional to the magnitudes of original 
stresses. 


An Electroscepe in N brief digest of an l 


‘article relating to electroscopes appears in the Elektro- 
technische Zeitschrift, the author describing a vacuum 
.electroscope which he had had constructed for experi- 
.mental purposes. 
about 12cm. in length, its -top consisting of a hollow 
aluminium ball which reste upon an aluminium wire . 
welded into the glass. This wire projects into the interior 
of the electroscope, where it takes the form of. a flat 
ribbon, to which the broad pendulum leaves are attached, 


The apparatus has the form of a pear. 


these latter being of-alumininm foil about 1cm. long 


and 14mm. broad. In the lower portion of the glass 


bulb are two platinum wires welded into the sides 
of the bulb, the distance between them amounting to 


about 04mm. Experiments with the instłtument proved 
the vacuum to be a perfect insulator, and that intensive 
electrostatic effects might be obtained in the same. The 
ordinary electroscope experiments succeeded when applied 
to the apparatus, though the heavy charges on the glass 
walls.. whieh ocaurred during these experiments had a. 
disturbing influence. When the apparatus was observed 

in a dark room, no trace of luminosity was apparent in 

it during the occurrence of strong electrostatic effeots. 
Discharges of electricity into a vacuum are therefore dark, 
from which it may be concluded that the phenomena of 
light are dependent upon the presence of pene 
material. ä 


Gas Testing. — The London County Council Bill, which 


is to legalise the use of a portable photometer for gas testing, 
is very · strongly opposed by the gas companies of London. 
The grounds of this opposition are not far to seek, as it has 


been conclasively proved that, whereas the illuminating . 
properties of gas may be up to the standard in a large 
supply main, it may have deteriorated very much before 
being delivered to the consumer. The object, then, of the Ea 
portable photometer is to ensure that the gas consumer 
should get the quality of. gas prescribed by the Act of 
Parliament, and that the gas companies should be com- 
pelled to deliver this gas under penalties. . The evidence 
brought before the committee before they adjourned 
for Easter forms interesting reading, and shows that con- . 
siderable variations in quality can be observed within 
comparatively short periods at the same testing point on 
the consumer’s premises. The opponents of the Bill bring 
this forward as evidence against the reliability of portable 
photometers, but we cannot conceive of anyone believing 
this plea. No doubt there are precautions which must be 
taken in order to ensure that the portable photometer 
should give correct results. under peculiar local conditions, 
but there is nothing in thie but what could be guarded 
against by a.clause in the proposed Bill. We trust, 
therefore, that this Bill, which will place electric lighting 
and gas supply on an equal footing as regards the super- 
vision of the character of the supply, will be duly passed. 
The Hastings Tramways.—After many years of 
strenuous. opposition, electric tramways are to be tried 
in Hastings. The history of the various schemes put 
forward for the construction of tramways in the district 
shows that the Corporation and private promoters have 
been equally: unfortunate in their previous attempts to 
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get powers to construct tramways. Only last year the 


House of Lords threw out a scheme promoted by the 
Corporation, while the House of Commons was responsible 
for the rejection of a company’s scheme. This year the 
preamble of Mr. Marphy’s Bill has been proved. The 
full text of the evidence given before the committee has 
been republished. by the Hastings and St. Leonards Observer, 
and forms interesting and instructive reading. The con- 
clusion of the committee is a most reasonable one, and 
we are sure that the tramways which. are now to be 
constructed will prove to be of great value to the town. 
The hills which surround Hastings and St. Leonards 
have been in the past a great drawback to the extension 
of the suburbs, because of the inconvenient means of access. 
With the lines now proposed, a very large area of high 
ground will be opened up, to the advantage not only of 
the owners, but also to the inhabitants of the older 
portions of the towns. The grades on these lines are such 
as can be conveniently overcome by electric traction, but 
they are -exceedingly trying to horse traffic, and the 
service of omnibuses. which has been running for years 
up these hills has been nothing more than an authorised 
system: of cruelty to animals. 7 „ a - 

Unipolar Induction.—At a meeting of the French 
Physical Society, held at the beginning of last month, 
Mr. Craveau read a communication on the “Elementary 
Law of Electromagnetic Phenomena” and “ Unipolar 
Induction.” On this latter subject the author stated 
the following opinions: First, that all the experiments 
carried out on closed circuits could be explained equally 
well on the hypothesis of the movement of lines of force 
or of their immobility. This fact has been noted before, 
and the general reason given is that the E. M. F. of induction 
is calculated from the expression for the electromagnetic 
energy, which naturally depends on the magnetic force and 
the intensity of the current in a circuit. Secondly, the 
experimenter Edlund, who is a strong adversary of the 
hypothesis that the lines of force are moved by the magnet, 
has reproached the above theory as admitting: that the 
production of the induced current is without any expense 
of energy. The author showed in a previous lecture that 
Edlund only arrived at this conclusion after having 
considered as negligible the work necessary: to main- 
tain the movement. Thirdly, if it is admitted that 
the lines of. force follow the movement of the magnet 
to any extent, it is not possible to state any problem rela- 
tive to the case with a revolving magnet which it is impos- 
sible to actually realise. Maxwell’s theory seems to indicate, 
in the author’s opinion, that the rotation of a magnet, even 
if its action is confined to a circle of revolution, will set up 
double disturbance. The magnetic field will not be exactly 
the same after the movement, and it will then produce, 
amongst other things, an electrostatic field. 


Atmospheric Electricity. — Dr. Andrew Wilson 
publishes, in the columns of the South Wales Daily News, 
some interesting information from the work of Dr. Schliep, 
of Baden-Baden, on atmospheric electricity and its influence 
on animal and vegetable life. Prof. Perry has called 
attention to the work of this scientist, but we do not 
remember to have seen before his views so fully expressed 
as they are by Dr. Wilson. Dr. Schliep is of opinion that 
when the atmosphere is positively charged with electricity 
considerable beneficial results are experienced by human 
beings and animals, while a negative charge is injurious to 
health. He states that in the cholera epidemic it was 
noticed that the atmosphere was negatively charged. The 
exact opposite is recorded with respect to plant life. Dr. 
Schliep remarks that our bodily processes and functions 
are favoured in their performance by positive electricity, 


~ Royal Meteorological Seciety. — The 
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which stimulates the bodily mechanism. The negative 


electricity, on the other hand, acts as sedative in character. - 
Dr. Schliep describes it as “tiring.” But while positive 
electricity stimulates, it may cause sleeplessness, or may 
even irritate the nervous system in some cases and produce 
neuralgia, this probably being the result of over-stimulation. 
The effect of negative electricity on plants is, according to 
the scientist, astonishing, and he states that heavy thunder- 
storm weather makes plants sprout and grow amazingly, 
and experimentation proves that this growth is due to the 
effects of negative electricity. When plants are subjected 
to the influence of this latter phase of the energy, they 
flourish at the negative pole and exhibit a falling off at the 


‘positive pole. The researches of this gentleman are very 


interesting, and when published by him in full will no doubt 

be widely read. SS | 
Solid Hydrogen.—At the Royal Institution on Friday 

last Prof. Dewar delivered a lecture on Solid Hydrogen,” 


in which a number of most interesting experiments were 


shown. He pointed out in the commencement that it was 
expected that solid hydrogen would have been metallic in 
character, but that Prof. Odling had predicted that this 
would not be the case. Experimental evidence had now 
been obtained to support Prof. Odling’s conclusion. Prof. 
Dewar proceeded to explain, by means of a long series of 


experiments, the physical properties of liquid hydrogen, 


and showed how essential it was to have a reasonable 
quantity of it for experimental purposes. The difference 
in behaviour of liquid nitrogen and liquid oxygen was 
then explained experimentally, the lecturer showing that 
while nitrogen became viscous and ultimately solid when 
evaporated under diminished pressure, the same process did 
not solidify liquid oxygen. He next showed how hydrégen 


could be liquefied in a closed tube, and explained the import- 


ance of this in ascertaining the density and other physical 


Properties of the liquid. He then proceeded to convert 


a portion of the liquid hydrogen into a solid by slowly 
reducing the pressure in the vessel. The hydrogen was 
‘suddenly seen to assume a white and solid form, the 
temperature obtained by the process being 268deg. below 
zero Centigrade. Alluding to the advantages of liquid 
hydrogen for scientific research, Prof. Dewar commented on 
the fall in the electrical conductivity of metals at very low 
temperatures. From experiments with liquid air it was 
expected that at the zero of absolute temperature pure 
metals would have no electrical resistance at all. Prof. 
Dewar had found, however, experimentally that while the 
resistance curves were straight and pointed to the absolute 
zero at the temperature of solid air, a sudden ehange in the 
curve occurred, so that there seemed to be a finite specific 
resistance below which one could not go. The lecture was 
much appreciated by the audience. ee 
Royal 
Meteorological Society celebrated its jubilée on April 3, 
and, in consequence, a commemoration meeting was held 
in the afternoon at the Institution of Civil Engineers, Dr. 
C. Theodore Williams in the chair. There was a large 
attendance, including delegates from a number of other 
scientific societies. In view of the jubilee the late. Mr. 
G. J. Symons, F.R.S., was elected president at the annual 
meeting in January, but owing to illness he was obliged to 
resign the office. Mr. Symons had, however, prepared an 
address giving a brief history of the society, which Dr. 
Williams read, and added some remarks of his own in appre- 
ciation of Mr. Symons and on the work of the society. Mr. 


Symonsstated that the first English meteorological society was 


founded in 1823, but it died. A second society was formed 
in 1836, which was also short-lived. The present society 
was founded on April 3, 1850, by Mr. James Glaisher, 
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F.R.S., and was called the British Meteorological Society, 
but in 1866, when a Royal charter was obtained, the name 
was changed to the Meteorological Society. In 1882, her 
Majesty the Queen accorded the society permission to adopt 
the prefix “ Royal.” Dr. Williams, in concluding his address, 
stated that Mr. Symons. had bequeathed to the society 
£200, as well as the bulk of his large and valnable 
library. Brief congratulatory addresses were delivered on 
behalf of the Royal and many other scientific societies. 
In the evening a canversazione was held at the Royal 
Institute of Painters in Water Colours, in Piccadilly, the 
guests being received by the president and Mrs. Theodore 
Williams. An exhibition of moteorological instruments, 
otc., was arranged in the banqueting-room, and Jantern 
demonstrations were aleo given. The Royal Artillery 
string band played during the evening. On Wednesday a 
large party of the Fellows were shown over the Royal 
Observatory, Greenwich, by the Astronomer Royal, after 
which they paid a visit to the Painted Hall and Naval 
Museum. On Wednesday evening a dinner was held ‘at 
the Westminstor Palace Hotel, which was well attended, 


the president being in the chair. 
: Slow-Speed Engine Design.—We have referred to 


Mr. A. Marshall Downie’s paper read before the Glasgow 


and West of Scotland Technical College Society on the 
Design of Slow-Speed Engines.“ We have now had the 
Opportunity of reading the full text of the paper, and can 


recommend it to all interested in engine design. While 


Mr. Downie does not put forward any etriking innovations 
in-the design of steam-engines, he has collected some most 
useful information on the subject, and has. put the same 
forward in à way which enables the whole subject to be 
reviewed in a profitable manner. He particularly considers 
the. case of the slow-apeed engine to be used for either 
electric lighting or for driving a traction generator sub- 
jected to widely varying loads. He gives a list of the 
sources.of loss im steam engines, special stress being laid by 
the author on wire-drawing, on initial condensation, and on 
radiation losses. He also treata, in passing, of incomplete 
expansion before release, incomplete compression before 


admission, and of the leakage of steam past the piston. 


After all, the largest source of loss in a steam-engine is 


very apt to be that of initial condensation. Mr. Downie 


reviews past experiments made with a view to ascertaining 
the proportion of heat lost in this way, which, he states, 
‘varias from 25 to 80 per cent. The question of dividing 
tho expansion up amongst several cylinders is explained, 
and the author considers at length the advantages derived 


from superheating the steam before its admission into the 


cylinder. When considering the arrangements of the parts 
of steam-engines, the advantage of a two-cylinder arrange- 
ment with the flywheel and electrical generator between 
the two cranks. is shown to be a good arrangement, and 


the author sarcastically refers to the primitive method of 


guarding against eccentricity of the armature and field ring 
by making the crankshaft and ite bearings of enormously 
great diameter. With such an arrangement working with 
a compound engine Mr. Downie considers that a steam 
preseure of from 150 to 160 is as high as is economical. 
He also adds that it is advisable to give a greater range of 
pressure to the low-pressure cylinder, as the proportion of 
volume to wall surface is greater in that cylinder, or, in 
other words, the initial condensation is less. The part of 
the paper dealing with the materials 78 01 the construc- 
tion of first-class engines can be read with profit by the 
American engine makers who export to this country. On the 
question of governing, the author advocates the most careful 
detail in design, and refers to actual results obtained with 
both the crankshaft and the pendulum types. He points out 


that, in order to use the Corliss type of valve gear, it is 
practically impossible to have a governor of the crankshaft 
type. We-do not see any reference in the paper as to 
the vexed question of the permissible variation. in speed 
during one revolution, which is an essential consideration 
when the steam-engines have to be used to drive in parallel 
with the rotary converters on the system. 


Constant and Fluctuating Magnetisation.— 
Messrs. E. Gumlich and Erich Schmidt contribute an 
article to the Elektrotechnische Zeitschrift, which considers 
at some length the difference between constant and 
fluctuating magnetization. The ballistic method of examina- 
tion of magnetic materials is based on the measurement of 
instantaneous current flow which occurs in a secondary 
coil surrounding the rod to be tested when the 
current flowing through the magnetising coil is varied 
by a known amount. The result of the measarement 
may be rendered more accurate, say the ‘authors, by 
the investigation of an ellipsoid with the magnetometer. 
The magnitude of the change in magnetic field embraced 
by the exploring coil depending, of course, upon the 
construction of the yoke piece and of the rod to be 
tested, as well as upon the degree of magnetisation 
attained. But even when conducting measurements with 
the magnetometer use is frequently made, for convenience’ 
sake, of such resistances which enable only a jerky varia- 
tion of the current strength to be made. The results 
obtained are therefore free from error only if the magnetic 
condition of the material corresponds with the condition 
obtained with a steady change of the field strength, 
instead of being dependent upon. the magnitude of 
the variation employed. This is, however, by no means 
certain, since it ie not safe to assume that a jerky 
variation of the magnetising current has not an effect 
on the molecular condition of the rod. At the same 
time it has been proved by numerous experiments 
that, at any rate, with soft material, a mechanical 
strain during the process of magnetisation results in an 
increase of permeability and also a decrease of the 
hysteresis loas and of residual magnetism. In order to 
avoid error in the measurements which might result from 
these phenomena, the authors have devised a method of 
procedure in conducting their experiments which they 
describe in detail. A rotary ellipsoid constructed of 
repeatedly annealed Swedish cast steel and another of 
unhardened Remscheider steel, both of the dimension 
2 a= 3dch,, 2. b= 08cm., are magnetiséd in a coil, 
and the deflections of the magnetometer . mirror 
observed through magnifying glasses. The observations 
are always -made after the electric street cars have.ceased 
to run for the night, the resultant error with a maximum 
deflection of about 450 divisions of the scale scarcely 
exceeding a tenth of a division. The authors give numerous 
interesting comparisons in tabular form, the method of 
measurement being fully explained. These comparative 
measurements are very instructive, and the deductions there- 
from are summed up as follows. The magnetic condition, as 
regards soft material, is influenced in the same way by a 
jerky variation of the field intensity as by hammerblows 
administered externally.. Whilst the maximum induction 
with high field intensities is not appreciably changed, the 
residual magnetism, coercive force, and the consumption 
of energy, on the other hand, decrease in proportion to 
the size of magnitude of the sudden variations. The 
deviations from the corresponding values obtained with 
constant magnetisation cannot be neglected when exact 
measurements for soft material are concerned, whilst with 
hard material they do npt appreciably exceed the magni 
tude of the error of observation. Pa 


510 THE ELECTRICAL ENGINEER, APRIL 13, 1900. 


DONCASTER ELECTRICITY SUPPLY WORKS. 
(Concluded from page 476.) 


We may now proceed with the description of the boiler- 
house equipment. This consists at present, as previously 
mentioned, of three boilers only. ‘They are of the Lanca- 
shire double-flued type, by Messrs. Tetlow Bros., of 
Oldham. Each has a length of 28ft. and an internal 
diameter of 7ft., the flues being of 2ft. Qin. internal 
diameter. The working pressure of these boilers is 200 lb. 
per square inch. Hopkinson's patent fittings are provided 
throughout. Feed water is obtained from what are known 
as the old river mains, which are distinct from the 
ordinary service mains, and supply the town with water 
for street sprinkling and flushing purposes. It is river 
water pumped from the Don, without filtration or other 
treatment. Before entering the boilers the water passes 
through a feed-water heater of 150 n.h.p., shown in 
Fig. 4, whence it is pumped to the boilers by the 
motor-driven pumps, shown in the same illustration. 
This heater is capable of supplying 1,500 gallons of water 
per hour to the boilers at a temperature of 200deg. F. It 
is situated, together with the feed pumps and service tanks, 
in the condensing-room, marked on the plan of the station 
buildings (Fig. 2). The two feed pumps are electrically 
driven by separate motors. Each is capable of delivering 
3,000 gallons of water per hour, either direct into the 
boilers or through the feed-water heater mentioned above. 


FId. 4 —Fred Water Heater and Feed Pumps, Doncaster. 


The accompanying illustration shows the arrangement of 
the steam-pipes, which are all fixed with a fall towards the 
boilers. No condensers are yet installed, Mr. Shoolbred 
deeming them of doubtful advantage for a small plant, 
though provision has been made for working the engines in 
conjunction with condensers when the anticipated exten- 
sions justify the expenditure involved. Meanwhile the 
feed-water heater will be employed as described. Besides 
supplying steam to the engines, the boilers will supply 
live steam in winter to an extensive system of heating 
pipes fitted throughout the buildings ; also for heating the 
public baths situated across the road. A view of the 
boiler, showing the mechanical stokers, by Vicars, and 
conveyor platform in course of erection, is given in Fig. 5. 

With regard to the engine-room equipment, this comprises 
five sets of steam dynamos. The enginesare of two outputs, 
three of them being capable of indicating 90 h.p. each when 
running at a speed of 450 revolutions per minute with a 
pressure in the steam-chest of 180lb., while the other two 
indicate 240 h.p. each when running at a speed of 380 revo- 
lutions per minute with the same pressure in the steam- 
chest. All five engines are of the triple-expansion, inverted, 
vertical condensing type by Messrs. Willans and Robinson, 
Limited. To each of the smaller engines is coupled direct 
a shunt-wound dynamo of 56 kw. capacity (224 amperes at 


250 volts terminal pressure) under the above conditions of 
working. The dynamos coupled in the same manner to the 
larger engines are also shunt-wound, and give an output of 
150 kw. (300 amperes at 500 volts terminal potential) each. 
Both sizes of dynamo are of Messrs. Mather and Platt's well- 
known multipolar type. The smaller machines are capable of 
giving 310 volts for the ordinary charging of the accumu- 
lators, but for the first charge of the same they are capable, 
at an increased speed of the engines, of giving a pressure 
of 331 volts, with a corresponding diminution in the 
ampere output, being at the same time wound so as to 
allow of the pressure being reduced to 230 volts, with a 
corresponding reduction both in speed and output. The 
larger machines are capable of giving 550 volts if necessary. 
Fig. 6 gives a view of the plant already in position; this 
occupies a very small portion only of the total engine-room 
area. An overhead traveller, capable of lifting six tons, 
runs the length of the engine- room. 7 

The switchboard, which occupies the position in the 
engine-room shown in Fig. 7, was supplied by Messrs. 
James White, of Glasgow. It is arranged to work on the 
low-tension three-wire system, with 460 volts between the 
outer conductors, and to deal with current from the three 


Fic, 5.—Bviler-House, Doncaster. 


56-kw. dynamos and two 150-kw. dynamos described above, 
The board is divided into three sections—positive side, 
negative side, and middle-wire panel. Each side is arranged 
for six feeders, and regulators are provided for two 
batteries, one on each side of the middle wire. In circuit 
with each dynamo is one of Ferguson and White’s minimum 
automatic cut-outs, an ampere-gauge, and a fuse. These 
fuses are mounted on porcelain carriers, and can be used 
as switches in case of emergency. On the left hand 
négative panel are provided, the dynamo field-regulating 
switches of the circular type with light handwheels, and 
above these are the dynamo voltmeters. On the top 
half of the panels are the. necessary dynamo and 
feeder bars, connecting to the service bars on the back of 
the board by means of screwed copper plugs. Each feeder 
is provided with a duplex fuse and switch, and in circuit 
with it is one of Lord Kelvin’s edgewise ampere-gauges of 
the plunger type. On the middle-wire panel. are fitted 
feeder voltmeters of the Kelvin multicellular electrostatic 
typo, two bar voltmeters, voltmeter switches, as well as a 
middle-wire ammeter, and a Kelvin earth-current recorder 
provided with an automatic short-circuiting switch. The 
panels of the board are of enamelled slate carried in a polished 
teakwood frame, a spare positive and spare negative panel 
being provided for future extension, The fact of the 


THE ELECTRICAL: ENGINEER, APRIL 18, 1900. 511 


‘several panels comprising the board being perfectly distinct | capacity of 750 ampere-hours, and is capable of discharg- 
from each other of course minimises the danger of a short- | ing at the rate of 150 amperes for five bours consecutively, 
circuit, besides which it should be noted tbat the board is or for one hour at a maximum discharge rate of 400 amperes - 
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the employment of iron in the construction of switehbeards | except to the switchboard, near which the copper rod con- 
ulating-cell connection gives place to 


of very doubtful advantage. As will be seen on reference | ductor of the Teg 
to Fig. 7, the board is of very neat appearance. | stranded copper cable of equal sectional area to the copper 
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Fig. 7 Ile vation of Switchboard, Doncaster. 


was supplied by the Electrical Power Storage Company, | From the main switchboard are laid. three three-wire 
Limited, and consiste of 136 of their Ku 34-plate cells | feeders to the three feeding pointe, marked in Fig. 1, situated 
enclosed in wood lead-lined boxes. The battery has a at a distance from the generating station of 1,250 yards, 650 
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yards, and 850 yards respectively. These feeders, her 
with their pilot wires, are single lead-sheathed fibre cables. 
They are laid in wooden troughs, and are disposed in two 
tiers, the three cables comprising one feeder being placed 
in the bottom of the trough, while the three corresponding 


L 


in further cables without disturbing the road. The. whole 
of. the main work was executed by the Callender 
Cable and Construction Company, Limited. Fig. 9 gives 
an idea how the main-laying was conducted in Doncaster 


under the supervision of the firm's engineer, Mr. W. C 


Fia 8 Battery- Room, Doncaster. 


pilots form the top layer. The cables are separated from 


each other by means of bridges, and the whole trough is 
run in solid with bitumen. The respective sizes of the 
feeders are as follows: 7, 4, ‘7; 6, 3, 6; 6, 3, 6, while 
the pilot wires are / gs in each case. The distributors are 
lead-sheathed steel-armoured cables of the aingle- conductor 


is —— 


Knight. Our last illustration (Fig. 10) shows the exterior 
appearance of the generating station buildings. l 
Although the mains, together with the station switch- 
board, have been arranged throughout for the three-wire 
m of distribution, it is, nevertheless, proposed. to run 
the station temporarily on the two-wire system. To enable 
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Fic. 9.— View of Main- Laying as conducted at Doncaster. 


type, and of the following sections—viz., 2, 15, and 
2 square inch, The feeding and network boxes are of 
= single-pole type, and s0 W that any ‘street in 
-bte town can be entirely isolated if necessary, i 


cables cross the roadway, brick culverts have been con- 


structed, provision being made at the same time for pulling © 


Where any 


thie, the outer conductors of each feeder are joined up 
in parallel at the station switchboard. The object of 
the arrangement is, of course, to ensure economical 
working of the station during the early days of its 
existence, for with a two-wire system of distribution 
the smaller dynamos, generating at a terminal pressure 
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paT scarf to 230 volts at the consumers’ lamps, 
supplemented by the battery of accumulators previously 
described, are likely to suffice for the requirements 
of Doncaster, apart from the proposed traction work, for 
some little time to come. The smaller sets, as we have seen, 
are also quite capable of furnishing the requisite charging 
E. M. F. for the accumulators. When the system of working 
is ultimately changed, the smaller machines will then be 
employed in the capacity for which they were primaril 
e BN i as balancers on the three-wire networ 
and as charging dynamos, But the date of the change over 
from the two-wire to the three-wire system of working will 
naturally depend upon the demand made upon the plant. 
With regard to the prospects of the undertaking, present 
indications are in favour of a very satisfactory lighting 
load being obtained, the shopkeepers and private residents 
taking up the light well, not to méntion a proposed supply 
to the Mansion House, Municipal Offices, and other public 
buildings, which should make a welcome addition to the 
load on the station.: The price charged per unit to con- 
sumers is 5d. for light and 3d. for power. No meter rents are 
charged and house connections are also made free of charge. 


FIG. 10.—Exterior View of Station Buildings, Doncaster. 


There is no street-lighting at present, though we under- | 


stand that later on, when the proposed tramway scheme 


assumes a more definite shape, it is intended to suspend 


arc lamps from the trolley masts erected in the priucipal 
thoroughfares of the town. Mention has already been 
made of this tramway scheme; powers to carry out which 
were obtained by the Corporation under the Light Railways 
Act of 1897, it being intended to proceed with the laying 
and equipment of the track for the overhead trolley system 
of working as soon as the supply of current to consumers 
from the generating station is fairly under way, and 
sufficient progress. has been made with the instalment 
of the traction plant now on order: It is, however, a 
misnomer to call the proposed lines tramways, since 
they will constitute a system of light railways, estab- 
lishing communication with the several outlying townships 
of Bentley, Balby, Hexthorpe, and Wheatley, for the 
carriage of goods as well as passengers. The gauge of 
track will be Aft. 8$in., while the total length of line con- 
templated amounts to seven miles. It is proposed to erect 
car sheds in close proximity to the generating station 
buildings. Mr. Shoolbred hopes that the present generating 
station will eventually form an important link between this 
system of light railways and the waterway behind the station. 
He proposes to adapt the coal conveyor described above for 
the transport also of other goods or materials from the 
river barges through the boiler-house to railway trucks 


outside. This idea, if put into execution, would prove an 
interesting, not to say novel, development ofj the”under- 
taking, and we see no reason to doubt its feasibility. =. 

In conclusion, we have to thank the consulting engineer 
to the Corporation, Mr. James N. Shoolbred, C.E., together 
with the resident engineer, Mr. Carl A. L. Prusmann, 
A.M.I.E.E., and several of the contractors concerned, for 
their courtesy in placing at our disposal the particulars 
given herewith. 


— — a a 


THE IDEAL“ ELECTRICITY SUPPLY COMPANY, 
UNLIMITED. 


(Incorporated 1910.) 
BY R. M. W. 


As a result of the general dissatisfaction which had been 
for some time expressed by the public owing to the unsatis- 
factory nature of the supply of current obtained from the 
electricity. supply companies. in London, a new company 
was formed upon entirely novel lines, having for its object 
the supply of electricity under such conditions as to give 


even the most confirmed grumblers no reasonable cause for 
complaint. 8 


The. company had for its directors men who were anxious 
to spend their superabundant fortunes in the cause of 
philanthropy, and who had (like: Mr. Carnegie) found con- 
siderable difficulty in doing so through ordinary channels. 
The lucky proposer of the philanthropic electricity supply 
scheme was rewarded most lavishly for his idea, the 
delighted financiers at once recognising that there would 
not be the slightest difficulty in getting rid of their super- 
fluous funds in a scheme of this nature, although all the 
other schemes formerly tried by them had not beensuccessful 
in doing more than relieving them temporarily of only a 
small part of their monetary incubus. 

The new company was fortunate in obtaining for their 
head engineer an ex-chief ir the mercantile marine, who 
had added to his numerous accomplishments a wonderful 
knowledge of and insight into the art of recrimination as 
praetised in many countries, both civilised and uncivilised. — 

The necessary parliamentary powers were obtained, and 
the new works erected about 50 miles out of London, 
with all the latest apparatus to ensure the supply of energy 
to consumers, so that there could be no possibility of the 

ressure fluctuating more than 4 of 1 per cent. either way. 
t was assumed that a fluctuation within these limits would 
not be felt, except, perhaps, in the editorial departments of 
electrical journals, but the directors did not feel justified 
in setting up for their staff a higher standard than they 
could be quite confident of maintaining under all conditions. 

The distribution was carrried out on tbe very latest 
etheric. system, without conductors, which had been per- 
fected by an American inventor shortly before the flotation 
of the company. A shaft was sunk in the boiler-house 
yard, it having been ascertained that there was an almost 
unlimited supply of coal immediately below the site adopted 
for the station. This enabled the company to give a supply 
at rates which had hitherto been considered absolutely 
impossible. It was agreed to charge ordinary consumers 
1d. per unit for three hours’ maximum demand per day, 
and to pay these consumers at the rate of 2d. per unit for 
all current consumed over and above that amount. For 
heating and power purposes consumers were supplied with 
current. free, as a good day load was absolutely necessary 
to keep the ether in an ionised. condition, ready for the 
time of heavy load in the evening. Also, consumers 
guaranteeing to use current at the rate of their average 
maximum demand for more than 24 hours each working 
day were paid 6d. per unit for all energy supplied. 
Churches, hospitals, homes for waifs and strays, and all 
deserving charitable institutions were paid at such 
liberal rates for all current used that they became 
almost self-supporting from this source alone. The 
system of charges adopted was carefully worked out by 
the company's chief engineer, who was the only man living 
who could understand it. There were some uncharitable 

eople who even denied that he understood the system, 


although the allegation was manifestly absurd. Lamps were 
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connected: to such an enormous extent that the company’s 
etheric mains became overloaded one week after supply was 
commenced. The chief engineer, however, after giving the 


matter his profound consideration, and giving his con-. 


fidential clerk an admirable exposition of the manner in 
which a Russian bargee addresses the representative of a 
rival company who Tias just “bumped” his stern, solved 
the difficulty. His theory being that the ether was in 
some way becoming dissipated by the passage through it 
of so much electrical energy, he conceived the happy idea 
of leading a pipe 10 miles up by means of a captive balloon. 
By this means he obtained an unlimited supply of ether, 
and then things went on smoothly as before. . 
However, the apparently faultless arrangements of the 
station were completely upset by a atrike among the miners 
who worked the private mine attached to the station, for 
an immediate advance of £1 per day in their wages. As 


this could not be done without first summoning a meeting’ 
of the directors, the chief was confronted with the fear of 


allowin 5 his supply. pressure to fall. Nothing 
daunted, he addressed.the deputation from the miners, 
and after giving them a scintillating exhibition. of 
Hindostanee repartee, in which he assailed them 
with terms which were the reverse of complimen- 
tary to their maternal relatives, he sent them away 


wondering greatly, yet on the whole well pleased, for 


your average twentieth-century collier can appreciate 
% man full 


to start work again, and the chief in sorrow, after 


burning all the coal to be bad at the pithead, com- 


menced to burn all the woodwork which he could lay 
his hands upon. After burning up the wood partitions, 
office furniture, and the available oil about the station, the 
chief, with genuine tears in his eyes, gave orders to send 
for his own private furniture from his house, which was 


situated near the station. Anxiously watching the clock 
to.see if the emergency supply of coal (which had been. 
aerographed for) would arrive in time to save at least some of 
his household gods, he walked backward and forward between 


the switchboard and the boiler-house watching the voltmeter 


needle as it crept down almost one volt below tbe mark. 


which indicated the standard pressure. The chief, with 


averted gaze, but watching the firemen with the corner of 
his eye, gave orders to start to his wife's favourite Chippen- 
dale drawing-room suite, and as chairs, tables, couches, and 
ottomans one by one disappeared into the roaring furnaces” 
his wrath gradually reached a climax, and he mentally ` 


recalled all the heated conversations which he had heard 


during his sea-going days, from the pleasantries of the. 


London dock labourer when a oraneman lowers a heavy 
crate on his foot, to the sulphuretted epithets used by a 
Yankee river pilot when he narrowly misses colliding with 
a pleasure boat. without: lights on a dark night.. 

Just as the chief was ready primed to open out with all 
his guns on the first unfortunate who afforded him a target, 
the sub-editor of the Searchlight (a leading London elec- 
trical weekly) rushed into his arms, and flourishing a chart 
from a recording voltmeter in the eyes of the seething 
chief, he commenced to state his grievances. The chief 
listened in silence for about 10 minutes, then he turned 
upon the astonished sub-editor, and having opened up by 
way of a 5 with something that the latter could 
understand — vi, addressing him as a multifaced, Heavy- 
sided, short-circuited idiot — he rang the changes on bis 
almost inexhaustible stock of epithets till the whole station 
ataf gathered round him in open-mouthed admiration. 
In masterly style he anathematised the sub- editor, 
touching on his ancestry in a feelingly personal manner, 
and having cursorily run over his neglected educa- 
tion, and criticised his personal appearance, he reeled 
it off for 35 minutes (by the storekeeper’s stop watch), 
not minding the fact that the unfortunate “sub” had 
fainted dead away at the end of the first 10 minutes, but 
passing on to the editor-in-chief of the Searchlight, and 
attending to the whole staff of that journal, down to the 
very office boy. | 

Whey at last the chief stopped, the members of bis staff 
shook hands with him in silence, but with a quite apparent 
heartfelt admiration for his powers which was too deep to 
be expressed in words, From the chief assistant to the 


of strange oaths.” However, they refused’ 
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lowest greaser they accorded their silent tribute, and after 


having done so they turned the boiler-house hose on the 
insensible sub-editor, and having roused him up in this 
fashion, they sent him on his way, a sadder and a wiser 
man. l i 
The premium pupil, who told me the story, said that he 
never forgave himself for missing the treat, but he was at 
the time very busy at a piece of private consulting work, 
etting out a specification for a scheme of electric heating 
for his father’s poultry-run. His father was one of the 
company’s directors. n 7 1 
The visit of the Searchlight's emissary had a salutary 
effect, as the miner who had been leading the deputation: 
of strikers happened to be hanging around the boiler-house 
door, and was so overcome with admiration at the chief: 
masterly treatment of an abstruse subject that he prevailed `, 
upon his fellow-strikers to recommence work there and then. 
The staff of the Searchlight, however, de to 2 
even with the Ideal” Company by fair means or by foul, 
“ preferably the latter,” said the sub-editor, when discussing ` 
the matter in his chief’s sanctum. With this in view they. - 
requisitioned the services of the expert who had pert a 
the system of wireless transmission adopted by the“ Ideal’ i 
Company. P O a 
One day, some time after the coal failure, the chief was 
sitting in his private room reading Bunyan’s “ Pilgrim's 
Progress” (he was a great reader of religious books when - 
not engaged in his etymological studies), the secretary came ` 
to him with an enormous bundle of letters and telegrams, . 
and hastily throwing them down on the chief's table, ho. 
precipitately left the room. The chief reluctantly daid 
aside his book, and proceeded to look over the communica- 
tions. As he did so his expression became a sight to 806... 
Every letter and telegram was a complaint from a consumer- 
that the supply of current had completely failed, and several’ 
of the complaints were couched in language which the chief,” 
could not but admire, although at the same time he bitterly, .. 
resented it. The chief was utterly at a lose to account for 
the failures, as the plant was all loaded as usual and the- 
station wattmeters all showed their usual daily reading i 
yet here was a number of complaints which, if true, would 
almost represent the failure of the whole supply. The 
staff deliberated and the London section was communicated -` 
with, but nothing could be found at fault either at the ` 
station or at the consumers’ connections. Experts were 
called in and tests made, but not a fault could be dis- 
covered, and still the plant was running away just as usual, 
though not a single consumer could get current from the 
company’s distributing system. This went on for a week, 
and during that time the chief was shunned by the staff as if. 
he was afflicted with some contagious disease. One day, how-~ 
ever, the chief received a message stating that the supply was 
all right again, and that a fire had taken place in the offices. 
of the Searchlight, which had been burnt to the 5 
After this the supply was kept up as before, and the con- 
sumers obtained current as if no stoppage had oceurred. 
The chief brooded over the affair for weeks, and then at 
his instance legal proceedings were instituted against the 
proprietors of the Searchlight. It was discovered that the 
American. wireless transmission expert had at their instiga- 
tion erected a receiving apparatus in their premises which - 
intercepted all the current proceeding from the apy : 
supply station. The energy thus intercepted had been 
dissipated by means of a very large resistance in the 
editorial premises, which had been the cause of the 
destructive fire which took place there. oi 
The editor of the Searchlight was sentenced to two years“ 
imprisonment for his share in the matter, and the wealth 
directors of the “Ideal” Company ran a Bill through 
Parliament constituting the interception of electrical . 
energy passed through the ether a penal offence. They 
also wisely offered the American expert a handsome 
retaining fee to act as consultant to the company, which 
offer he accepted. The chiefs salary was trebled and 
each member of his staff received a substantial increase. 
in his remuneration. | 
After that all went smoothly with the Ideal Elec- 
tricity Supply Company, Unlimited, and the chief pursues. . 


his studies of theology and the science of remonstrating ” ` 
in peace and quietness, ` n 
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„INSTITUTION OF ELECTRICAL ENGINEERS, 


At the meeting of the Institution on the 6th inst., the 
President announced that extra meetings would be held on 
May 3 and 17 at the Institution of Mechanical Engineers. 


Ar. E. J. Wade then replied to the discussion on his paper on 

torage Battery Problems.” He stated that he must thank them 
for the leniency with which they had received some of his views 
even when nob agreeing with them, for he was painfully aware that 
in-advancing new thearies nob supported by more direct experi- 
mental evidence, he could not have complained had they been 
med to much severer handling. The first point he would 
deal ‘with was the doubt expressed by Mr. Swinburne and Mr. 
Cooper us to the need for further attempts to explain what went 
on in lead cells. Had nob the matter already been substantially 
thraahed out and stated in ite simpleat terms, and was he not 
merely setting up imaginary difficulties in order to knock them 
down again with ingenious: and complicated arguments! This 
question was most vital to the whole scope and’ purpose of the 
paper, for were the answer in the affirmative, he would stand con- 
vioted of having most u searily occupied the valuable time of 
the Institution. Mr. Cooper thonght that if secondary cells 
had only been used as primary cells, there would nob have 


been all this bother about them. Possibly there would nob, 


As long -aB their employment in the engineering and elec- 
trical world had been limited to that of Siniy cells, the 
general statements already available might have been quite 
sufficient for all practical purposes, but the speaker thought they 
might rather reverse Mr. Cooper's dictum, and say that if primary 
della had been born secondary cells, many of the accepted explana- 
tions regarding them would long. ago have had to be overhauled 
and far more explicitly stated, Mr. Swinburne considered that 
the discharge of a cell could be expressed, so far as the electrodes 
were concerned, in terms of the formation of normal lead sulphate, 
and that the cell’s behaviour could in all respects be reconciled 
with that assumption, 
bad been, the crux of the whole matter, and he had stated in his 
paper the chief and, to his mind, fatal objection to that view, 
whore it was stated that normal lead sulphate is probably quite 
irredavible, if nob unperoxidisable, in a dilute sulphuric acid 
e of the strength ordinarily used in storage cells, pro- 

ided all the materiale are absolutely pure, for the smallest traces 
of impurities make a remarkable difference in this respect. Bub 
however that may be, there is no doubt as to its being acted upon 
with extreme slowness, under the mosb favourable conditions in 
admixture with other materials of a more conductive nature, and 
then only with an excessive outlay of energy in proportion to the 
result obtained; whereas both the active materials can be brought 
back to their original states of lead and lead peroxide with great 
rapidity and the expenditure of very little more current than is 
theoretically necessary. This discrepancy, as well as the almost 
complete masking of other properties of the normal sulphate, can 
hardly be explained as due to its state of extreme subdivision and 
intimate admixture with unaltered active material, for under 
certain well-known conditions of treatment ib does appear in full 


possession of. ite distinctive colour and with its non-conductivity 


and irreducibility aggressively in evidence.” Before writing that 
he had carefully considered all the experimental evidence bearing 
on the papper and he did not think he had «aid anything that 
could nob be justified. 

reduction of normal lead sulphate. Both Lord Kelvin and Dr. 
Lodge were unable to reduce lead sulphate electrolytically. Then 
Messrs. Gladstone and Tribe obtained its reduction, and later 
on Mr. Swinburne also found that it would reduce. Bub 
meanwhile Dr. Lodge, aware of the results obtained by Messrs. 
Gladstone and Tribe, carefully repeated his experiments and still 
could not reduce the pure sulphate. The speaker had several 
times tried to reduce it electrolytically without success, bub, as 
before mentioned, had found that the result might be very easily 
modified by the presence of impurities. Ib ap ed to him that 
all the evidence was against the ibility of the normal sulphate 
being either reduced ur peroxidised with anything approachin 
the rapidity and efficiency with which these operations were per- 
formed every time a cell was charged; and he maintained that, if 
for no other:reason, this alone would render it necessary to some- 
what modify or supplement the usual explanation. Ab present 
they tried to explain the reaction of lead with sulphuric acid as if 
id were an exactly similar one to that of zinc and sulphuric acid, 
whereas there was an essential difference between them. Ia the 
latter case the resultant compound was a soluble one—that was to 
say, the molecules of zinc taking part in the reaction passed into 
solution and their relations with the remainder of the electrode 
were thereby entirely ruptured. But in the case of lead, the 
sulphate being ineoluble, the lead molecules did not acquire the 
same freedom of motion, and were unable to change their position. 
This being so, it seemed extremely probable that, besides reacting 
with the sulphion ions in the electrolyte, they also remained in 
feeble and unstable combination with other lead molecules in the 
active material, and this was whab the view he had ventared to 
put before them practically amounted to. He need hardly remind 
them thab the tion to be decided was nob which was the 
simplest theory, bub which was the true one. Ib was no use 
sticking to a simple theory on account of its simplicity if ib did 
really explain the facts. Ab the same time he did nob think, if 
properly looked at, that his account of the cell’s reactions was 
realy more complicated than the one generally accepted. All he 
proposed was that for any given output, instead of saying, as they 


‘| series of com 


Here they came to what was, and always 


The most debatable part referred bo the . 


should in the case of a zinc electrode, thab so meny molecules 
had been x Aai into normal sulphate, they should say 
that the who number of molecales in the electralytic circuit 
had passed through a certain degree of sulphation. He thought, ` 
perhaps, in his paper by assuming for illustrative purposes lead 
motecules of a specified constitution and working out a formidable‘ 
pounds on that basis he had chosen a rather olumey - 
method of expressing himself, and had obscured his real meaning. 
If he had merely given the 5 case in the form of an algebraical 
uation, ib would probably not have appeared nearly so com- 
plicated. Dr. Armstrong pub the query as to whether the 
5 compounds really helped matters much, because they 
to be assumed of such very unstable constitution, No doubd 
in some ways it must appear something of a quibble to attach sa 
much importance to the difference between an extremely intimate ' 
mixture and an extremely feeble compound, but, all the same, the 
two phrases served as the basis for two entirely distinob lines of 
reasoning, and he thought that very important differences of 
physical structure and properties might sometimes result from 
most insignificant alterations of chemical equilibrium. Ashehad been 
somewhat reproached with 3 unnecessary paana i 
into an extremely simple problem, he was very glad to hear 
eomeone who could speak with so much authority as Dr. Armstrong 
calling abtention to the fact that there were other complications 
connected with the formation of lead peroxide and the changes ` 
occurring in the electrolyte, of which he had practically taken no 
notice at all. This was simply due to his endeavour to’ leave aut ' 
everything that did not directly bear on the special points he 
wished to bring before them, but ib was as well they should be 
reminded how much obscurity was still atbached to what was, 
after all, the fundamental action in a storage cell—the electrolysis 
of dilute sulphuric acid. Mr. Hibbert had given several reasons 
for nob considering the active materials to be in an allotropic con- 
dition. Of course, so far as he had obtained results opposed to 
those of Darrieus, he weakened the positive evidence in favour of 
allotropy, and, as was generally the case in all attempte to clear 
up those matters, they were left ia the puzzling position of having 
to decide between conflicting data. The Sponka, however, did 
nob think his other two reasons applied to the case. He should 
certainly expect spongy lead precipitated from solution by zinc to 
give the same E. M. F. effects as ordinary negative active materials, 
for he believed lead obtained by all such processes to be in an 
meet erp nese and did not think there was any electrolytic 
mebhod, such as the one in question essentially was, by which lead . 
could be deposited in a normal condition, corresponding, for 
instance, with ordinary electrolytic copper. As to the comparison 


of the specific resistances of electrolytically and chemically pre- 


lead peroxide, he doubted the possibility of any conclusions 
‘ing upon the question of allotropy being drawn from De. 
Shield’s experiments on these substances in the form of 
compressed powders. The measurements were only incidental 
to an investigation carried oub with quite another object, 
the resalts would probably vary with every diffor- 
ence in the degree of pressure and the size of the particles of 
which the powders were composei, and the precise electrolytic 
powers by which the peroxide was procured. As id was, the 
resulte showed a difference in resistance of over 15 per cent., which 
might equally well be construed in favour of allotropy as against 
it, but had the difference been 50 per cent., or nothing ab all, he 
should, under the circumstances, attach no value to ib. He was 
sorry to find that the portion of the paper relating to the necessity 
for increasing the porosity of the active materiale and the rate of 
diffasion into them, had been somewhat misunderstood. After 
giving some definite figures to show how defective the active 
materials of commercial cella were in this respect, he wenb on to 
say that as long ago as 1889 Mesers. Duncan and Wiegand called 
attention to some of the results that must ensue if proper diffusion 
were nob provided. for; and Messrs. Gladstone and Hibbert, in 
aa unication to this. Institution in 1892, also indicated 
ome of the effects probably due to thie cause. Io the latter 
instance, however, they were considering the matter chiefly in its 
tions to the E.M.F.’s of cells under various conditions s and I: 
hink ib yet remains to be recognised how far-reaching are the 
consequences of defective diffasion, and how many of the faul s 
and shortcomings of the cells may be attributed to ib.“ He thought 
that made his position in the matter quite clear, and he then pro- 
ceeded'to work out the whole case against insufficient porosity, © 
indicating in what parte of the active materiale and under what 
conditions the different effects occurred. Mr. Hibberd was 
uite right with regard to the extracb he read ab the 
d meeting from Dr. Gladstone's and his own paper of 1892, 
regarding the effect of the weak acid in the pores of a2 
cell’s outpub and the production of abnormal oompounds. — 
Although considerably elaborated, and with some important - 
modifications, its substance did appear again in his (the speaker's) 
aper, and ib was essential to his object that ib should do so, for 
he was endeavouring to collect the previously scattered and some. 
times indefinite statements and embody them all in a precise and 
definite whole. Hedid nob think there was anything to suggest 
that he imagined he was the first person to study porosity and 
diffasion. As a matter of fact, the paragraphs quoted by Mr. 
Hibberd were in their turn covered by a still mere general 
statement of the same points made by Mr. Swinburne 
in the paper he read before the Institution in 1886 There 
was a second point in the paper which appeared to have 
been still more completely misapprehended, and that was with 
reference to the gradual loes of capacity so often experienced by 
hegative electrodes, and which he had said had never yeb been 
satisfactorily explained. Mr. Hibbert had pointed oub that this 
was due to the discharge or sulphating of the spongy lead by loca 
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action with the electrolyte, and he gave quite a number.of authori- 
ties who had previously mentioned the facb. "He thought, perhaps, 
he might have made himself clearer, but ib never oceurred to him 
tbat he should be thought at that time of day to be still-trying to 
explain that simple and well-understood effect. The loss af capacit 
erred to was one spread over a much longer , and m 

more permanent in ite nature. Ib was usually supposed that 
negative plates would outlast two or more sets of itives. 
Where the conditions of working were severe, and the life of the 
positives for this or other reasons short, such was generally the 
case, bub if the battery had been well treated, and the posi- 
tives had lasted a long time, ib did not usually follow. Thus, 
after five or six years the capacity of a battery had fallen 
very low, and the negatives apparently were in as good 
condition as when first pub in, but the positives had shed 
most of their active material, and were with difficulty pre- 
vented from buckling. Obviously the positives were at fsulb and 
must be replated, but when this had been done the capacity was 
found to be not a whit improved, and, finally, the negatives had to 
be renewed aleo. This was a very usual occurrence, and illustrated 
the phenomenon he was alluding to. Without any loes of active 
material, the capacity of all negatives of whatever type steadily 
decreased in the course of time. In some cases it would be an 
extremely slow process ; in other cases a large proportion of the 
capacity would ne in a year or two, and when a manufacturer 
had to guarantee a battery to still give a 1 output ab the 
end of.a certain time, he would probably considerably more 


Fie. 11.—Cable Work at Entrance to an Ammunition Passage, showing Plate Watertight Glands, 


anxious about the ser atives and the margin of capacity he shouid 
allow in them than was about his l te was also 
curious that the capacity might be restored by reversal, if the 
electrodes were of a construction which admitted of that treat- 
ment. The late Mr. F. King was, he believed, the first to call 
attention to that behaviour of negatives in the course of the dis- 
cussion on 5 paper on! The Chemistry of Secondary 
Cells ” in 1892, he then pointed out that it:was accompanied 
by shrinkage of the active material. The effect was certainly 
nab due to sulphation. The loss of capacity might be chiefly 
a matter of loss of contact with the support and such as Mr. King 
seemed to think it was, but even then ib would only be the result, 
not the cause of the shrinkage, and he (the speaker) was. inclined 
do pub it down to some molecular change. He was relieved to find 
that the most trenchant portion of Prof. Ayrton’s criticisms was 


directed against the Electric Cab Company, and nob againat 
himself. e, however, pub two questions. The first was as to 
dhe cause of the rise in potential difference observed during the 


first few minutes of discharging a cell after a prolonged reat He 
had often puzzled over the curves showing A bis afect, bat bad 
never been able to hit upon an explanation which was ab all satis- 
factory. He might hazard something to meet the case, as hud 
previously been dove, were ib not for two things. First, there 
were obher curves in the series, from which those in question were 
taken that did nob show rise of potential difference on discharge 
after a similarly 7 rest, and, secondly, ib took several dis. 
charges, each following directly on the previous charge, before the 

out, and the curve restored to its normal shape. 
The sopo uestion was how so much more energy could be 
Put into a cell by constant potential charging than by constant 
carpent, especially having regard to his view that the higher the 
charging current, the more liability would there be for the inner 


rise was wi 
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layers to receive their proper share. The two certainly did not ab 
first sight appear to fit well together, but he thought the explana- 
tien might be that he assumed the outer surface of the active 
materials worked in an electrolyte of the same, or nearly the same, 
strength as that contained in the main body of the cell. This 
must hold good for all ordinary charging rates, and if so, an unequal 
distribution of the current would necessarily follow.. But wh 
such relatively enormous currents were used as flowed durin 
the first portion of a charge at constant potential, the aoi 
would be released in the pores of the active materials with 
such extreme rapidity that the. main body of the electrolyte 
would be pushed back, and every portion of the active 
materials would be surrounded by much stronger acid. 
When that happened, although the whole potential difference 
of the cell would rise rapidly, the distribution of the currenb 
throughout the active materials would become more uniform, 
consequently the inner layers would receive a better charge. By 
the time the current had dropped down to what would under 
ordinary circumstances be considered a high charging rate, the 
whol charge of the cell would then be too nesrly completed for 
the unequal distribution that then seb in to make much difference 
to the final result. 


Mr. Grove then read hie paper on The Electrical 
Equipment of Ships of War,” the opening portion of which 
appeared in our last issue, and is continued as follows. 


The Electrieal Equipment of Ships of War. 
BY C. E. GROVE, MEMBER, 
(Continued from page 491.) 


Fig. 11 shows a grouping of cables through such glands at the 
watertight bulkhead alongside the entrance of an ammuni- 
on passage. 5 ui rey at anmik have rubber- 
packed pla nds, tho these are fitted only on one si 
of the bulkhead. 5 . A wai 
A new arrangement was introduced by the British Admiralty 
in 1898. Brass glands of tubular form screwed to take a nut at 
one end, and having central holes, previously tinned, about 
zin. larger in diameter than the cable intended to pass 
through, are inserted in the bulkheads and made water- 
a on the iron by means of red lead. The lead-covered 
cable is drawn through, and its tape stripped back to bare 
the lead at the gland, a split tinned ferrule is then inserted to 
fill the clearance space around the cable, and the whole is then: 
sweated up solid 1 means of a blow-pipe. This is a rather 
tedious.method until the men get accustomed to it, and there is 
some danger of overheating the installation unless care is 
used ; once the cables are tightly drawn through and sweated: 
up, they have a neat and solid appearance, but they cannot be 
drawn back, and when repairs become necessary it seems 
likely that the cables will have to be cut, which is a great 
disadvantage. l 

Distribution System. 3 4 

The main circuit cables from the switchboard pass, in the. 


—— = 
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case of the heaviest circuits, through ‘‘ junction. boxes,” into 
which they split usually into two branches protected by-fuses. 
Each of these branches then passes through a series of section 
boxes,” which are circular watertight boxes containing a switch 
and four pairs of terminals for the attachment of fuses and the 


“branching of cables. Each of the four pairs of cables running 


from a section box terminates in a ‘‘ distributing box,” which 
is a similar box to the section box, and contains fuses and a 
double-pole switch. From each distributing box eight pairs of 
wires are taken, each pair leading direct to the terminals of one 


lamp. Fig. 12 illustrates the arrangement. As explained in 


Xa b> 
— 


FIG, 12.— Diagram of Admiralty Distributing System. 


the next section, no lampholders, properly speaking, are 
employed. This ‘‘distributing box system was introduced 
into British warships about 1892, It is a modification of a method 
previously developed and used in wiring hotels, blocks of | 
mansions, and such like places. Its advantages are that it enables 
the electric light system to be entirely laid out without any joints 
or branches in wires, thus dispensing at once with what is usually 
an important source of trouble. In the event of any part of the 
system becoming injured, it can at once be chen off at the 
nearest distributing or section box, and the working of the 
system in general is not interfered with. The system allows of 
the work being rendered more completely watertight than could 
otherwise be accomplished. The lead covering of, the wires is 
stripped back sufficiently to enable the wires to enter the 
terminals in the box, the lead is then sweated. to gland plates, 
which are made watertight with red-lead packing. While there 


Fig, 18.—Admiralty Pattern Watertight Bracket. 


are no single-light fuses employed except in distributing boxes, 
it is usual to employ single-light switches placed close to the 
fittings for all lights except those in crew spaces and magazines, 
which are controlled in groups. Double-wire lighting circuits 
are universal. H.M.S. ‘‘ Polyphemus” was the only British 
ship in which single wiring was employed, and this was soon 
converted. Concentric systems, with or without the outer 
conductor earthed, have been frequently advocated for warships, 
but they do not lend themselves so readily to the repair of small 
injuries as the twin-wire circuits employed. 
Fittings. . 

Fig. 13. illustrates a typical Admiralty watertight fitting, 
showing the method of wiring. The lead-covered wires are 
drawn through an indiarubber washer pierced with two holes, 


which fits tightly into the neck of the fitting, thus excluding 
moisture ; the lead and the insulation are then stripped back, 
and the bare wires led through holes in a slate disc which forms 
a separator; no lampholder, properly speaking, is used, but 
the ends of the wires are turned back with pliers to form hooks, 
and on to these bottom loop lamps, having twisted spiral 
ponm loops, are hung. Loop lamps are used because they 

t stand vibration and shock due to gun-fire. But this method 
of wiring is capable of considerable improvement. If the hooks 


” PLUG CONNECTION 


FIG: 14.—Navigation Lights Alarm, “Fujl” and 7 Shikishima.” 


in the wires are not properly formed, and are not of exactly 
the right length, bad contact and sparking result and the wires 
are burnt: if from any reason the hocks get injured or broken 
off, little pieces of wire have to be soldered on, which is not 
good. It would be much more satisfactory if the wires 
terminated in fixed contact blocks, and the fitting, wired com- 
plete and provided with spring contact plungers, were then 


Fic. 15,—Ardois Lantern, 


independently attached. In the Shikishima combination 
fittings, carrying electric lamps and candles, were wired in this 
way by the author with success, the removal of four fixing 
screws allowing the fitting to be bodily taken away without 
disturbing the main wiring. 

Signal Lights. 

Everyship, of course, carries the ordinary international naviga- 
tion lights—port side red, starboard side green, and masthead 
white—which must be alight all the while the vessel is under 
way, together with white riding lights, which have to burn when 
the ship is at anchor. In British ships, so-called“ position 
lanterns,” two in number, are carried on the ensign staff when 
at anchor. In order to provide against failure of the navigating 
lights, the lanterns sometimes contain two lamps with an auto- 
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matio switch for throwing the second into cireuit if the first fails. 
“This does not, however, make a good arrangement, because 


—— — — — 


Snu? 


PLAN OF SHUTTER 


CONDEW* -o rus 
Fig. 16.—Double Mast-head Flashing Lantern, 


„ . 


both lamps cannot be placed in the focus on the Fresnel lens, 
and if one is right the other one must be out of position. Tell- 


g 


tale alarms (of which there are several kinds) are used on some 
ships to give warning if one of the navigating lights fails. . 
Fig. 14 showa the arrangement devised by the author for the 


“Fuji” and ‘‘Shikishima.” An electric bell is provided with 
a relay wound to one-tenth of an ohm and carrying the full 
current of the 50-0. p. lamp employed, say 24 amperes. This 
relay magnet holds a spring contact out of connection with the 
bell circuit while the lamp current is on. On the failure of the 
lamp current the spring contact completes the bell circuit, and 
the bell rings continuously. A duplex switch in one watery 
case switches both lamp and bell circuit.on together. A plug 
connection is attached near the lamp position, so that the lamp 


| can be removed without disturbing the wiring. .The bell cirouit 


can be tested by merely switching on with this plug con- 


nection out, when, of course, the bell will ring if is in 


order. The Ardois lantern is largely used abrosd for speed 


| signalling. This lantern (shown in Fig. 15) is really a double 


lantern, one half having a white Fresnel lens and the other 
a ruby lens, each enclosing a 50-c.p. lamp. As used by the 
Japanese, the lantern is hung over a sheave from the fore 
starboard yardarm, this sheave being surmounted by a single 
lantern of similar design showing a white light. When the 
white light in the movable lantern is shown burning close up to 
the fixed light it means Full speed ahead,” while the red 
light in this position indicates ‘‘ Full speed astern.” If the 
white light is shown half-way between yardarm and rail it 
means Half-speed ahead,” a red light in the same position 
indicating ‘‘ Half-speed astern.” When the movable light is 
shown quite low down, it means ‘‘ Slow speed ahead,” and the 
red light in the same position Slow speed astern.” The 
white lenses are slightly obscured because it is thus more easy 
to see the two separate lights when close together than if clear 
lasses are . Two white lights and a central red one, 
n lanterns on the afterbridge rail, are used for the same 


: purpose, and screened so that the light shows only astern, 


Among minor signals may be mentioned that employed to 
indicate ‘‘ Admiral aboard.” On British ships, three lamps 
are hung respectively at the ends and centre of the after- 


| bridge rail, and one from the military top; on Japanese 
| vessels three lamps are hung in triangular fashion from the after 


military top. The same three lanterns hung in various positions 
are used by the Japanese for other a 

For general fleet signalling, flashing lamps carried at the 
truck of the foremast are in fairly gen use. They are 


| designed so that any communication can be effected by the use 
| of the ordinary Morse code. In one design of masthead lantern 
due to Captain Scott, and made by Messrs. Armstrongs, the 
‘| lamps, which burn continuously, are enclosed in a lantern 
| surrounded by two louvre screens, one fixed and the other 


movable. The movable screen is attached to the armature of 


| an electromagnet, through which currents are sent when the 
signalling key is depressed. The lantern may be arranged so 


that openings in the louvres coincide and the lights are visible 
when everything is at rest, the movement of the screen 
cutting off the light, and thus representing the interval 


TCC a N ae — — l 1 

EE IWONA ee ; — 2 
Fig. 17,—Schuckert Automatic Projector, 
between the signals, or vice versd. 4 modification of the 
Scott. lantern as used by the Japanese is shown in Fig. 16, 
It consists essentially of two lanterns, one above the other, 
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enclosed in a ruby glass screen. There | 
gnalling keys for the two lanterns, the 


the lower one bei 
are independent 
contacts of which are shunted by a condenser and resistance 
to kill the rking. In the figute the screen is shown to a 
larger scale for clearness. The British masthead lantern is of 
different design, the lamp current itself being interrupted by the 
signalling key. The United States navy uses for fleet si ing 
four Ardois lanterns, the upper light in each being red and the 
lower white. These are suspended about 10ft. or 12ft. a on 
a-oouple of wire jackstays from the after - mast. A special con- 
trolling switch is used, having sets of contacts corresponding 
ene to each possible combination of four lights, the two lights 
in one lantern never being used together. Each combination 
a letter of the alphabet or a . By moving the 
‘switch-handle about the top dial of the switch and depressing 
at the proper contacts, words are spelt out. 
Searchlights. 
The searchlight installation is usually considered one of the 
most important sections of the ship’s equipment, and use was 


found for searchlights five years before electricity was used for 
The first projector was 
otaur.“ 


tion of ships. 


ed in 1876 in H. M. S. 


the panen ilumina 
It had a vertical 


inn 


Fic. 184.—Slemens Automatic Projector, 


lamp burning square carbons, a parabolic mirror, dioptric and 
divercing lenses, and flashing screen. The lamp was hand fed 
and took alternating currents. In 1878 the Siemens holophote 
projector with automatic lamp was tried on H. M. S. Triumph“; 
and many other forms of projectors and lamps were experi- 
mented with between that date and 1881, when the ‘‘Inflexible” 
was fitted with a Mangin projector, having a Mangin mirror 
instead of dioptric lens, and an inclined hand-feed lamp, 
current being farnished by a Gramme dynamo. The Mangin 
mirror is ground to spherical surfaces, the front and back 
having different radii of carvature. The parallelism of the 
beam is due to refraction through the thick glass between the 
front surface and the silver surface of the back. This remained 
standard in our navy until about 1893, when it gave place 
to the Parsons mirror, which is a thin. parabolic mirror of 
high quality. The Mangan system is,, however, in use b 

most foreign navies. The inclined hand-feed lamp is still 
the standard of the British navy; the carbons are tilted 
about 20deg. from the vertical, and the light falling upon the 
mirror has ite maximum intensity at or near the centre of the 
mirror. On the Continent and in the United States automatic 
horizontal carbon lamps are coming into favour. The crater of 
the positive carbon is, of course, turned towards the mirror, 
the arrangement in this case giving the maximum intensity of 
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the Hght at the outer edges of the cylindrical beam. The 
Brivish War Office has also adopted the horizontal carbon 
ag for its standard projectors. The ascending current of 
air is apt to displace the aro, which is specially inconvenient 
with horizontal carbon lamps. To yet over this difficulty, 
the Schuckert projector (Fig. 17), which is the standard in 
the Austrian navy, is fitted with a soft-iron ring surrounding 
the carbon. This ring becomes magnetised when the current 
flows produces a magnetic field along its axis in which the 
carbon lies, and so keeps the arc in the proper position. 
It is now becoming common practice by foreign nations to 
operate searchlights from a distance. An observing officer can 
see the object illuminated very much better if he occupies 
some different. position from that of the searchlight, so 
that he does not have to look along the beam. But as he 
must have a means of directing the light, it is becoming 
common to provide projectors with electric motors, one to 
train and one to elevate the projector barrel, including lamp 
and mirror, and also to fit projetor with automatic lamps. 


This operation is specially advantageous as regards projectors 


fitted at the tops of the military masta, which can be con- 
T operated from the bridges. Fi 
y-controlled projector of this 


18 shows a Siemens 


electric d. Itis worked by 


a combination switch consisting of two cri switches 
mounted at right angles to one another and worked by a 
single handle. The operation of the searchlight is 
done by moving the switch handle precisely as if one had 
hold of the back of the projector itself. The projector 
is instantly stopped upon a given object by bringing the 
handle to the off position, which short-circuits the 
motors. As fitted on the bridges of ships, projectors have 
two positions, a working position right aut, and a stowing 
position in board. At the stowing position they are secured 
by chains and turn buckles to anchor plates in the deck ; 
in the working position they are secured by a small eccentric 
motion, worked by a hand lever, which lifts the projector 
base slightly from its trolley wheels and jambs it on to 
the underside of a flange in the rail on which the projector 
runs. Searchlights are used a good deal now for long-distance 
signalling, and very great distances indeed have been covered. 
The common way is to make use of a round disc suspended 
on a spindle running through the projector barrel between the 
lamp and the mirror, and vibrating this disc by means of a 
small lever handle on the spindle. The arrangement is seen 
in Fig. 18. In some recent foréign projectors a flashing screen, 
resembling somewhat a venetian blind with the laths vertical, 
has been fitted in front of the front glass; the taths are linked 
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ht is shown to that in which all the light is cut off, is 


peep and their movement from the position in which the 
f 
controlled by a small lever handle mounted at the side, 


Paoies- Pipe and Bell Communication. oe 
The problem of maintaining communication between the 


several compartments, cabins, and military positions in a 


Fia. 180.—Siemens Automatic Projector. 


warship is not less important than the problem of main- 
taining general illumination, but it is far less successfully 
solved. As regards the communications between officers in 
their cabins and their subordinates and sentries, a simple 
een of bell signals with annunciators or ‘‘ shutters” is all 
t is required ; but. communications between the navigating 
officers on the bridge and the engine-rooms, and between com- 
batant officers in the conning tower and the gun and torpedo 
stations, for example, may often be of a much more complex 
and al character than can be easily given by a simple code 
of bell signals. Beyond a certain point, means of verbal or 
telegraphic communication becomes necessary. Such communi- 
cations in our navy are effected by speaking through copper 
voice-pipes of 2in. diameter, fitted with whistles or electric bells, 
pushes, and shatters; the latter serving merely to direct atten- 
tion to the voice-pipe. These electric bell communications are 
very extensive in a modern ship, the number of points from 
which verbal messages can. be sent or received being about 
100 in the battleships of our Majestic” class and about 
140 in the Canopus” class. A greater elaboration, however, 
than in any other ships afloat was affected in the Japanese 
battleships ‘“ Fuji” and Yashima,” which were equipped 
with as many as 256 electrically-connected. speaking points, 
in addition to 44 cabin bell-push points. e connections 
pres being are 5 by ree 1 l an oon- 
uctors being '/,,, separately with rubber, and 
covered with different-coloured cotton coverings to facilitate 
making and tracing connections. The electrical connections 
of a pair of instruments are given in Fig. 19. When, as is 


OCULL BATTERY ‘ 
Fic. 19.—Volce-Pipe Bell Instrument Diagram of Connections. 


several pipes and instruments occur at the same 
atation, all the branching and jointing is done in terminal 
boxes. One bell is usually fitted common to the group, and 
one aix-cell battery supplies several groups, the connections 

made through suitable battery terminal boxes. The 
whole system is watertight, and no jointing of wires is done 
3 og aoe problem of communication M; ya hl 
not solv y the present arrangements, the difficult i 
that when the electric bells have done their duty, and the 
officers who wish to communicate are at the opposite ends of 
the voice-tube, there is. often so much extraneous that it is 
{mpossible for them to hear one another. It has been usual in 
recent years carefully to insulate the tubes from the main 
atructure of the ship, so that they shall not pick up sounds by 


is of gran 
‘half-round ev 


conditions. 


conduction, and the device has been employed of leading the 
speaking - tubes to about six exehange stations where messages — 
are ved and transmitted, so that the length of tube spoken 
through between point and. point is reduced to the smallest 
limits, The transmission of messages at exchange stations; 
however, introduces delay and sometimes error. 

The failure of voice-tubes has given telephones their oppor» 
tunity, the speaking qualities of the latter being practically: 
independent of distance. Among the earliest to use telephones 
on warships were Russia and Amerioa. One of the best forms 
of naval telephone, and one that is now being largely used, not 
merely by the British, but by many other navies, 1s Alfred 
Graham’s. It is a loud-speaking instrument, the transmitter 
taking the current of four or six large ag Leclanehé 
cells, and operating without an induction coil. The transmitter 
alae type, enclosed in a watertight 


* 


case. It is turned 
time the telephone is used by the awitch, 
which puta the line connections from ‘‘ ringing. to ‘ 5 
In spite of the large power employed there is no hissing. * 
receiver is contained in th A considerable num 

of British battleships 
and bells between the 


d 
conning towers, and 8 


rt-engine room and the bridges an 
h ieee: telephones between ‘the star 


‘board engine-room and the bridges and conning towers, the 


intention apparently being to gain extensive experience of the 
relative ficiency of voice-tubes and telephones under identical 
Telephone connections in a typical case are shown 
in Fig. 20. The most advanced instance of naval telephones 
yot fitted is to be found in her Majesty’s new yacht ‘* Victoria 
and Albert,” which has a large telephone installation. Trials 
are also being made of the applicability of these telephones te 
communications between casements. It would appear, however, 
that during actual warfare, amid the noise and rattle of quick- 
firing guns, any instrument that depends upon the transmission 
of the human voice must fail. It is reported that-in the battle 


A 


. 
„ 
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rd. 20.—Graham's Loud-Speaking Telephone Connections. 


of Santiago the Americana found their telephones useless. 


‘Unless a large number of men are to be told off as m 


to orders, what seems to be wanted is a system of print- 
ing telegraphs, the instraments being of a not too sensitive 
character, so that they oould work without giving false 
signals due to vibration and shock, the general design of the 
instrument being somewhat after the fashion of t used 
by the Hxchange Telegraph Company, printing in ordinary 
Roman letters. Such an instrument would have a relatively 
slow speed of action, but ite result would be more positive, 
inasmuch as the message could be read by a person without a 
telegraphic training, and if by chance a false letter were printed, 
it would not necessarily prevent the word from being recog- 
nised. Probably its speed—12 to 20 words a minute—is as 
quick, all things considered, as the average voice-pipe communi- 
cation now. Of course, messages making enquiries or giving 
instructions in accordance with understood requirements coul 

be transmitted by abbreviated signals. Before leaving the 
subject of communications, it may be mentioned that: are 
being taken to introduce into the navy the Sullivan sp cea 
meter for enabling ships at sea to k with the land through 
ordinary submarine cables. There is some prospect. also that 
warships will make general use of the Marconi telegraphic 
apparatus for fleet and ship-to-shore oommunioation. This 
apparatus proved very useful in the 1889 manceuvres, and 
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equipments have since been supplied to some of the battleshi circuit in parallel, the fuse is ignited, and the torpedo dis- 
of the Channel Squadron. Among internal bell eee charged. T 5 n a N as 
tions fers aise be 5 slams connected with thermo- . . GQun-Firing Oirowits. | „ e 
meters for g attention to the attainment of certain tem- firi Seal s : 2 
pante engine ee Bee | ayaa! ar Ze Fer . . em 


iii Gun and Torpedo Work. casemate guns were loo into the conning tower, where the 


ee : firing keys were situated. The practice now is to fire all guns 
Electricity is an indispensable adjunct to the armament of a | on short local circuits, the N switches, keys, etc., being 
man-of-war, being invariably used for discharging torpedoes | carried on the gun mountings. Fig. 22 shows the connections 
and for firing modern breech-loading guns of all sizes. While | for a pair of Armstrong barbette guns. Following out the 
all other circuits in the ship are twin-wired, gun and torpedo | main (full line) circuit, it will be seen that if switches S, S, are 
circuits are now universally single-wired. The following are 


, ; closed and S, open, the left-hand pistol will fire the left gun 
the arrangements used in connection with Elswick equipments. | and the right-hand pistol the right gun. If switch S, is oom 
„ Torpedo · Firing Circuits. a S, 


: and S; S, Pioaan; e e: 7070 iby 3 gun ; Tu 
Airaa: l : . | is open an e right p res the le é 
Two batteries, one (A) of low and one (B) of higb resist- | Finally, if all the switches are closed, both guns can be red 

anoes, are connected with their tive poles towards one 
another, as shown in Fig. 21. e firing key and detector 


simultaneously from either side. An auxiliary circuit, shown 
in dotted lines, is fitted up as a stand-by to the main firing 
cirouit. The latter is completed only when the gun is right 
out”; the auxiliary circuit can fire with the gun in any posi- 
tion. The use of the sounders will be evident, as they buzz all 
the time the circuit is made. Whereas the firing pistols are 
usually fixed at the fring platform, the McEvoy keys, con- 
nected by flexible connections, enable the gunner to fire from 
any position. 


OKLTECTOA OETECTOR 


wave ` etaey 


(To be continued. ) k 3 


THE EUCAS SWITCH GEAR. © 


The Edison and Swan United Electric Light Company, 
Limited, are now manufacturing the Lucas patent switch gear, 


— 
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CONN NS son PROVING CIRCUIT 2. CONNECTIONS roa FIRIN 


Tia. 21.—Torpedo-Firing Otrontt. 


are fitted in the conning tower, from which the dischar 

of the torpedo is controlled. The torpedo is placed in the 
tube, the sluice valve at the outer aperture of the tube being 
closed. The valves being closed, the firing circuit is open. 
The circuit is then ‘‘ proved” by inserting a primer in the 
firing breech, when current flows from battery B, causing the 
sounder in the 5 to start buzzing, thus indicating 

. -The 


that all is right primary is then removed and the sluice Ny 
valve opened, thus making contact at F, and completing the f 
circuit through E, B, F, A, E, the two batteries being in A 
opposition, . The deflector needle in the conning tower deflects 5 
to the left, indicating valve open“ The firing charge is N 
inserted in the discharge chamber, the primer restored, and the =; 
Aan rera mam -mero Car i 
| o The Lucas Patent Switch. 
frees =a ese which we illustrate herewith. The improvement in this switch 
Al A gear consists in placing the multiple contacts of the switch, 
ip O ma O Ome with their faces in a vertical plane, on the base, so that 
= min Ij omamen wine || onnan wae l ‘much less space is taken up than when these contacts 
Ser ‘a * i are mounted flat on the base itself. The contact lever 
k t- . c L -=l is so arranged that its axis can be conveniently extended 
: Z3 j T Eroi S 8 in order that a number of switches can be worked 
5 CA e wav | | in one line. The adjustable keys, which are seen 
oi! SE treme | ‘ j | .at either end of the spindle, then provides that a large 
1 | ‘number of the switohes can be coupled together and worked 
* | simultaneously. Another neat device in connection with this 
ee s Tp | poo clamping gear is that two series of contacts on the same switch 
Ss Sie Tee I tee r can be so placed that first one and then the other is operated. 
RO: ai Sa a < Ò ORA . | In this way a large number of contacts or steps in regulation 
(„ ag J OE ‘can be obtained in a small space, The switch gear can also be 


readily adapted for the ordinary charge and discharge work of 


' Damping Loving Ardour.— American swains who employ long: 
distance telephonic communication with their best girls complain 
of the excessive charges, which amounb to a dollar or so for every 
amorous whisper over the wires. One swain, according to the 
Evening News, has put his:grievance into rhyme, as follows : 


O’er scores of leagues I speak to thee— 


Erd. 9%.—Gun-Firing Circuit, 


breech. locked.. Current from battery A through the high- 
resistance detector then flows in unison with that: from. battery 
B in the circuit E, A, F, P, E, reversing the deflection of the 


detecter and indicating ‘‘ready.” The officer in the conning | . But brief must loving message be. 
tewer-at the movement depresses: his firing key, the two The rates hold ardour dowd, my own, 
On this long-distance telephone 


batteries send their. full volume. of current through the firing 
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MANUFACTURERS’ CARELESSNESS. 
We have before us a report from Shanghai which 


affords considerable room for thought. The report 
deals with a good many other things besides elec- 
tricity, but it is to one sentence of the portion 
relating to electrical matters that we here direct 
attention. 
generating sets were supplied incomplete, the steam- 
engine governors not being fitted with suitable gear.” 
Perhaps a search among back numbers would enable 
us to give the name of the person or firm answerable 
for this state of things, but we shall not search; we 
do not wish to know the name, and if we knew it 
should not venture to mention it—not from fear 
of consequences, but because such acts of negligence 
carry their own condemnation, 
damn any reputation. 

fortieth time tbat men 
having placed orders in this country, have been 
troubled and almost driven to despair because of 
plant being 
when erected being without some part essential to 
its full success. 


Here is the sentence: “ These new 


and if persevered in 
This is not the first nor the 
thousands of miles away, 


shipped in a happy-go-lucky style, and 


The makers of this steam plant, 
whoever they were, knew the purposes for which 
the plant was ordered, and knew the necessity of 
good governing; hence the excuse tendered, “‘ that 
the congested state of trade in England prevented 
their obtaining delivery of certain patented gear,” 
is of no value. An ironmonger might send home 
a kettle with a piece of wire gauze for a bottom, 
and excuse himself that he could not for the 
moment get the proper punched plate to make 
a good bottom. The buyer would be unable to 
use the kettle for the purpose of boiling water, 
though he might burn shavings in it. Thus he 
would not, could not, and should not excuse the 
ironmonger. Fancy being the engineer-in-charge - 
at Shanghai, having upon your shoulders the 
responsibility of the station, and having to answer 
for its success, not only to the Municipality, but to 
the customers! The latter are the worse of the 
two, as the former can place the blame on the right 
shoulders, while the latter, knowing nothing of the 
inner working of the station, only blame the man 


in charge. The orders may be for the best kind of 


apparatus, may be duly placed, but if not properly 
fulfilled, the result, instead of a success, is failure. 
Customers who have patiently waited for months 
do not care to wait for more months, or to endure a 
marionette dance of light. Thus they at least get 
in their say, which is rather unpleasant to some- 
body, but not to the right somebody. Need there 
be any wonder that repeat orders are fewer than we 
desire, that new orders and repeat orders get into 
the hands of competitors? Would any engineer 
with responsibility upon his shoulders, living 
thousands of miles from the manufacturing centre, 
advise further trust to be placed in firms that had 
once led bim through such a dance? We opine 
not; and he would be right. It may be said that 
these exceptional cases are local, are far off, and are 
generally unknown in this country. All that is true. 
The being known in this country does no harm; it 
is the local knowledge that is detrimental to British 
trade. What is the result at Shanghai? The 


7 


ers < —— 


working of these engines has, in consequence, 


not been fully satisfactory, and, after connecting 


customers who had been waiting a considerable 
time for the supply, it was deemed expedient to 
await the arrival of the governor gear and fit same 
to engines before connecting any more customers.” 
In other words, the station had necessarily to 
remain more.or less unproductive for months after 
it ought to have been in full working order. The 
shareholders of a company would have kicked 
against this, but, of course, the Municipality was 
in a different plight. We imagine the sympathy of 
those interested in central-station work will be with 
the Municipality and its engineer. 


— — 


OUR VOLUNTEERS. 


_ We noted last week that the first detachment of 
the Electrical Engineers (Royal Engineers) Volun- 
teers had arrived at Capetown. We now find that 
Colonel Crompton and eleven men, forming the 
second detachment, will spend their Easter holidays 
on the sea. They are to embark at Southampton 
on Saturday, April 14, in the transport ‘‘ Canada,” 
and will have as companions on the voyage several 
companies of the Imperial Yeomanry. We are yet 
under the impression, seeing the present position of 
the contending parties in South Africa, that there 
will be ample scope for the khaki-clad Electrical 
Engineers to distinguish themselves. The first 
detachment are, however, prevented from going to 
the front immediately, owing to the non-arrival of 
the ship containing the plant and stores. This, 
however, will probably shortly put in an appearance, 
and Colonel Crompton will probably find things 
getting into working order when he arrives. 


ÅTTI 


THE ANNUAL STAFF DINNER OF THE BRITISH 
= INSULATED WIRE COMPANY, LIMITED. 


` The above fixture, which has acquired considerable 
popularity since its innovation a few years back, took 
place at the Adelphi Hotel, Liverpool, on Friday, the 
6th inst, commencing punctually at 7 p.m., when about 
150 gentlemen seated themselves to what proved a ver 
sumptuous repast. Mr. W. Marriner Brigg presided. 
The first courses of the feast were agreeably enlivened 
by an excellent programme of music, performed by the 
Raterpean Orchestra of lady artiste, directed by the 
Misses Emilie and Annie Scott. Subsequently a pro- 
gramme of vocal music was rendered, this proving 
of equal merit. The after-dinner speechmaking was con- 
fired to reasonable limits, which fact enhanced perhaps the 
success of the evening’s entertainment. A pleasing sign 
of the times was to be observed in the remarkable 
demonstration called forth by the usual loyal toasts, 
reference to the recent providential escape of the Prince of 
Wales giving rise to especially hearty cheers. 

In the unavoidable absence of Mr. E. K. Muspratt, J.P., 
Mr. Tuomas PARKER proposed The Electrical Industry,“ 


and in the course of a few remarks expressed an opinion. 


that the action taken by Parliament in 1882 was mainly 


responsible for the slow progress which had been made by 


this country in electrical matters compared with what had 
been done abroad. He also referred to that red-letter day 
in. the annals of Liverpool—namely, the. occasion of the 
opening of the overhead railway for traffic, and the. speech 
then made by Lord Salisbury. In hie (Mr. Parker’s 
opinion we had not kept pace with the rest of the worl 
as electrical mantifact 


urers, bút he was not despondent, and 


electric lighting within reach of the 


with the toast of The 
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looked forward to the time wich cayfidence when we should 


have overtaken and excelled American practice. _. . 

This toast was ablyresponded to by Mr. S. Z. DE FERRAN TI, 
who alluded to the necessity which the cable business 
involved of moving ahead with the times, and at the same 
time of being conservative. He considered that more 
patriotism should be shown in giving orders. for electrical 
apparatus. The position of the electrical. industry had 
very much changed for the better since last year. The 
British Insulated Wire Company, Limited, had gone abead 
particularly well, and a great and rapidly increasing field 
existed for their cables, but the lack of patriotism displayed 
in giving orders had caused the country to suffer. This 
lack was due to selfishness, ignorance, and want of thought. 

In proposing The Visitors,“ Mr. Alderman T. SNAPE, 
J.P., mado some amusing references to wireless telegraphy 
and wireless telephony, expressing a fear that the pro 
being made in this direction would spoil the atleaaken 
business. 7 

To this toast Sir W. H. Preece, K.C.B., F.R.S., 
responded. In the course of his remarke he gave some 


interesting figures to illustrate the rapid strides which had 


been made by the British Insulated Wire Company during 
recent years, from which it appeared that the firm in 1894 


employed only 70 men, while the number employed at 


present exceeded 1,600. An indication of the tremendous 
progress made by the company was to be found in the 
reat quantity of cable annually exported. He (Sir 
W. H. Preeco) had heard a great deal about American 
competition, but could America or any other country 
compare with us in cable work? With regard to the 
question of legislation which had been mentioned, he did 
not agree with what Mr. Parker had said, but had, on 
the contrary, found legislation on the whole beneficial to 
the electrical industry. 
The toast next honoured was “The British Insulated 
Wire Company, Limited.” In responding, Mr. J 
ATHERTON mentioned some investigations in cable work 
which bad been carried on for several years by Mr. 
Ferranti, which might result greatly to the benefit of the 
cable industry should their issue prove successful. Con- 
tinuing, he said that Sir William Preece had always been 
the firm’s best friend, having entrusted them with one of 


their very first orders for cable. He (Mr. Atherton) 


thought that free wiring, if better conducted, would bring 
poorest, and thereby 
confer great benefit upon the electrical industry generally. 
Mr. 0 H. NISBET thon proposed The Directors of the 
British Insulated Wire Company, Limited,” paying, in the 
course of bis remarks, splendid tribute to their generous 
treatment of the works staff. He also mentioned inci- 
dentally the proposed erection by the company of a 
technical school in Prescot for the benefit of their workmen. 
The toast having been suitably responded to by the 
CHAIRMAN, the official roceedings thereupon terminated 
Chairman, which was proposed by 
Mr. JACOB ATHERTON and heartily accorded. Thus ended 
a most enjoyable evening. , 
On the following day (Saturday) many of the visitors 
took part in an inspection of the works at Prescot, where 
a couple of hours were profitably spent in studying the 
excellent arrangements and organisation of the works. 
Great interest was taken in the manufacture of a big cable 


for the Manchester tramways, 37 miles of which are on 


order. The steel armour was being put over a section of 
this cable at the timo of our visit. Other items of especial 


‘interest were the telephone cable being manufactured for 


the Bristol-London service, and the wire-drawing depart- 
ment reeently added to the works. All departments gave 
evidence of the vast quantity of work in hand. 


D 
STANSSTAD-ENGELBERG RAILWAY. 


Everybedy who professes to be somebody when going 
to Lucerne tries to get a room or rooms at the 
Schweizerhof, but, after all, only a limited number can 
have the rooms, so although holding a written promise and 
having a verbal promise of better as. soon as vacant,’ we 
turned from Mark Twain’s: famous hotel to its annere 
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the Lucernerhof, finding there rest, peace, and comfort. 
Indeed, a somewhat lengthened stay at the Baur au Lac 
at Zurich, with ‘its super-excellent position, not to speak 
of the continuous kind attention and eordiality given by 
its management to a wandering Briton, had rendered the 
individual fastidious in matters of accommodation. There 
are hotels where one can feel at home if one only knows 
them a little and allow on both sides for a few patriotic 
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adices, but the here - to- night · and- away · to- morrow 
-guest scarcely ever realises how comfortable he could be 
if only his stay were longer. What a relief to a lazy 
man, who, merely expressing a desire to excurse (will that 
word pees t) to Engelberg, finds everything mapped out for 
him—imes and places where boats or trains start or 
return ready to band; in fact, everything done to make 
hia journey the line of least resistance, ahd his return 


heralded with a promise of immediate refreshment. 
Somewhere existed from Herr Kholb a courteous invita- 
tion to examine the Stansstad-Engelberg line, yet, like the 
wilful schoolboy who gets his apples round the corner 
rather than through the front gate, we took a trip entirely 
on our own account. There were no special trains, no 
extra care in working; just the ordinary everyday going- 
and coming. We enjoyed it immensely, and, of course, 
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Fia. 1.—The Stansstad- Engelberg Rallway Route. e E 7 


the unéxpected happened; but what that was, wild horses 
will not draw from us. Suffice to say, we had an 
experience such, as we think, no other wandering 
scribe could excel. It. gave us more experience of Con- 
tinental folk in 10 minutes than would be obtained by the 
humdrum travel of a lifetime. To resume. The boat starts” 
for Stansstad at an earlier hour than we like and returns 
later than we like, but if people want to do too much in a 
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day, why, they must take a little out of the night.at one 
or both ‘ends. However, if circumstances compel a hasty 
Visit, the „double journey can be comfortably 

corne in 12 or 13 hours, going to Stansstad by boat. 
What memories eling around Stansstad! Just before the 

ding stage one sees an old. weather-beaten tower, the 
Schnits Tower, an old watch tower, while close to the 
landing stage is an hotel named after one of Switzerland’s 
most famous men, Winkelried. Indeed, peace and war 
twine illustrious names around this spot in Pestalozzi, the 
apostle of education, and Winkelried, the devotee of free- 
dom. Pilatus frowns across the lake, but we have already 
seen the beauties 


the 1 ear, and compose our minds to bear Nature's 
music : e l 
Nay, tell me not of lordly halls, 
rn” penal itech De trees ; 
moss and the rock are my tapestried walls 
Earth’s sounds my symphonies. . l ' , 
There’s mighty music in the roar 
Of the oaks on the mountain side, 1 
When the whirlwind bursts on their forehead hoar, 
And the lightning’s flash blue and wide. 


Away, amid green fields and orchards, at times by the 
onward and upward till you gain 


side of a purling stream, 


glimpses of ewifter-running water, even if it be not a 


pase) 
— 
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Fic. 2.—Drawbridge Lowered ; Trolley Wires Kaised for Passage of 
Vehicular Traffic—Stanastad-Engelbe: g. 


miniature rapid, the hills draw closer, though still cloth ed. 
in green verdure and foliage, till: the ascent becomes 


ateeper, the side rocks grander and gloomier, and the 
depths deeper. A halt is called for the smooth- rail to 
give place to the rack-rail section, and a climb similar to 
that on Pilatus has to be faced.. Yet steadily upward, 
with the glint here and there of snow-capped summits and 
the wilder Alpine scenery. At last Engelberg—a valley in 
the midst of the beauty of the mountains, a health resort 
of no mean repute, the summer. home of many an English 
family. Here the familiar speech of our island home is 
almost as common as in the valley of the Thames. Here 
flashes the blazer of an English tennis club; brother—or 
somebody else’s brother—and sister playing tennis in the 
dusk, with:a vigour that-makes one’s heart thrill to think tbat 
England’s games areof a robust type. Then thereare the evor- 
lasting hills calling you to invade their solitude, to brace up 
the nerves and educate the muscle, to drink your fill of 
silence and of beauty. But ours is a more homely task, to 
tell the tale of the line that carries us to and fro, and we 
turn from the sight of the glistening snow with regret to 
obtain details of constraction and apparatus. 

The Stansstad-Engelberg Electric Railway not only 
acquires more than ordinary interest from the fact that it 
represents one of the latest examples in which multiphase 
currents have been successfully employed for traction work, 
but, further, because the railway in its construction and 


made from 


of the view from its top, and to-day » 
are bound to Engelberg. Landing at Stansstad, we enter. 


working closely resembles a line of standard gauge. 
Numerous difficulties were encountered during the. con- 
struction of the railway, and it will aleo be of interest. te 
learn how these were overcome. The question of connecting 
Stansstad and Kogelberg by means of a combined. adhesion 
and rack railway was first mooted in the year 1890, when 
the practicability of utilising the waste water power of the 
Engelberg Valley for working such a line was recognised. 
It was originally proposed to employ continuous current, 
but the rapid progress made in the application of multi- 
phase alternating currents to traction work led to the 
ultimate adoption of the latter system. A company was 
formed in 1896 with a capital of two million francs to 
finance the undertaking, the execution of the project being 
entrusted to Messrs. Locher and Co., of Zürich, which firm 
commenced the work of construction early in the following 
year. But while Messrs. Locher and Co. were responsible 
for the scheme as a whole, sub-contractors appointed by 


| them contributed largely to the scheme. The firm of Bell 
_ | and Co., Kriens, were entrusted with the hydraulic work, 
including the supply of turbines, etc., the order for the 

necessary rolling-stock being divided between the Schweizer- 
| ische Lokomotiv und Maschinenfabrik, Winterthur, and the 


Schweizerische Industrie Gesellschaft, Neuhausen, while the 
electrical equipment was entrusted to Messrs. Brown, Boveri, 
and Co., Baden. „„ oig 
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FIG. 8.—Drawbridge Rautsed’; frolley. Wires in Position fo: P.ssage 
of Train—Stansstad-Engelberg. 


The railway has an open track, with a 1m. gauge from the 
landing stage in Stansstad (Fig. 1), through level country 
to the neighbouring town of Stans. Until quite recently 
the latter place was practically isolated from the rest of the 
world, not possessing railway connection. of any sort, but 
its inhabitants are now in the position to choose between 
two electric lines, for Stans is also eonnected with the 
shores of the Vierwaldstitter-See by an electrically-worked 
tramway, continuous current being employed in this case. 
The relative efficiencies of the two systems may furnish 
some interesting comparisons in the future. Beyond Stans 


the track passes by Oberdorf, thence along the left bank of 


the Engelberger Aa. In the neighbourhood of the Dallenwyl 
Station the railway crosses this river by means of a trestle 
bridge 104ft. in length, whenee it proceeds vid Wolfen- 
schiessen to Grafenort. At this point the first considerable 
incline, with a maximum gradient of 5 per cent., occurs. 
After crossing the Kaltebach by means of a viaduct, the 
track proceeds in the direction of the power-house ati 
Obermatt, where the rack section of the line commences. 
This has a length of 9} miles, and a maximum gradient of 
25 per cent. In the centre of this section is the stopping 
stage, Griinenwald, where the Postetrasse crosses the track, 
which latter lies about 3ft. below the level of the street. 
The circumstance that both the railway and street curve 
at the point where they intersect, coupled with the fear 
that the vehicular traffic over the crossing might increase 


3258 


the difficulty of keeping the rack in repain, rendered it 
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houses is being changed in the more densely - lighted 


undesirable to construct an ordinary level crossing. On 


the other: hand, the nature of the soil at the spot precluded 
any idea of. a tunnel, so that a drawbridge remained the 
only alternative. But even this solution of the problem 


entailed: considerable difficulties, for the necessary clear 


height above the roadway ta enable vehicular traffic to 


pass considerably exceeded the height of the trolley wires 


over the railway track. Means had, therfore, to be pro- 


vided whereby that section of the trolley wire over the 


bridge might be raiscd to allow of the passage of vehicular | 
traffic, and lowered again to its proper level to admit the 
passage oi: min. The: arrangement of this-drawbridge, ; 
with the adjustable section of trolley conductor above, is ; 
shown in Figs. 2 and 3. It may be mentioned that the 
bridge is moved entirely by band, the time required 


for raising the bridge and letting down the trolley. wire 
being about a minute, : l 


(To be continued. ) 
—— ———— — — 
ELECTRIC LIGHTING AT SHANGHAI. 


Wo bave just received from the Municipal Corporation | 


of Shanghai the report for the year ending Dec. 31, 1899. 
The early appearance of this report reflects great credit on 
all the officials, as it had not only to be prepared and 

rinted, but the length of time taken in transit from 
Shanghai to London is no inconsiderable one. Amongst 
the individual reports we are particularly interested in 
that of the electrical superintendent, which gives, amongat 
other things, the balance-sheet of the electrical works for 
arth 1899. This report, which is dated Jan. 4, reads 
as ws: 


Gentlemen, —I have the honour to submit my second 
annual report upon the electrical department for the year 
ending Dec. 31, 1899. | 

Steam-Raising Plant.— The plant installed before the 
commencement of this year has given satisfaction, witb the 
exception of defects to the furnace plates of the Lancashire 
boilers. It is probable that these plates will require 
replacing by new ones. A water-tube boiler of 350 h.p. 
was erected in August, and has worked fully satisfactorily. 
A new boiler feed-pump house and firemen’s quarters have 
been erected over part of the coal yard, the two old and 
one new steam-pump erected therein, together with a 
complete duplicated system of suction, delivery, and steam- 
piping for these pumpe. | 

Generating Plant.—The generating plant for arc lighting 
remains the same as last year. One 16-n.h.p. engine and 
25-kw. alternator have been removed from the incandescent 
lighting machinery and two 150-kw. direct-coupled steam 
alternators have been erected in their stead. These new 
generating sets were supplied incomplete, the steam-engine 
governors not being fitted with suitable gear. The working 
of 5 bas in consequence not been fully satis- 
factory, and, after connecting customers who had been 
waiting a considerable time for the supply, is was -deemed 
expedient to await the arrival of the governor gear and fit 
same to engines before connecting any more customers. 
The makers explain that the congested state of trade in 
England has prevonted their. obtaining delivery of certain 
patented. gear, and this is their reason for shipping tho 
plant incomplete. Various minor troubles have been 
experienced with this new plant, partly from tho defective 
a The present net capacity of the incandescent 

ghting machinery is 265 kw.; the maximum demand has 
at present reached 165 kw. The total number of incan- 
descent lamps connected to the supply is cqual to 13,000 
8-c.p. lamps, being an increase of 2,224 lamps over the 
number connected last year. 


Distributing Mains, etc.—The present high-tension mains 
for incandescent lighting are now at times utilised to their 
full normal capacity. The number of high-tension circuits 
remains the same as last year, extensions amounting to two 
miles having been added during the year. The present 
distribution system of isolated transformers in customers’ 


localities to the transformer sub-station system, the latter 
system being far preferable, and, indeed, absolutely neces- 
sary when the lighting in any locality gives promise 
of becoming fairly general. This new system has 
at present been installed as far as the materials at 
our disposal will allow, the majority of the additional 
lamps connected being supplied from transformer 
atations. Four stations in all have been constructed. 
It is hoped that the whole of this work ‘will be completed 
by next summer; during the time of conversion of the 
aystem our men will be employed in positions where they 
will be liable te contact with high-pressure mains, so that 
the question of an all-day eupply is for this reason alone 
definitely shelved until the new system is completed. 


(Signed) J. Pant Nexgon, electrical superintendent. 
Following the report there is an estimate from the 


| superintendent of the expenditure and receipts for 1900, 


and then appears what is called the “ working account” for 


1899. This we reproduce below: 


WORKING AcoounT FOR 1899. 


Expenditure.’ i 2941 

„566 OTT 6 „66 66646 6 h. „. ! 
Cae F 6,160 

Fire insurancc/ee t â 3 . . 
Interest 1 eee 68 e 8 8b esses 3,250 
Rent and ta res e . Ss 37 
Repairs i eee eee esse eee sees e060 66e eee 2, 050 
Maintenance a 2 6 4 1,598 
BOO E E E snsuceeosssecescs EEA 4,200 
Balance %%% X 23. 230 
Total „ 6 % %%% %%% % %%% %% % %%% „%%% „ „ „ % %%% „6% „% „% % %%% % % %%% %%% £26,189 

Receipts. 

Receipts for lighting and salo of material.. . . . . . se 26,185 
Dividend on one share, Union Insurance Society of Canton 4 
Total %%% % 6 9% „% %%% % % %%% % IIE AI AALE Aa 226, 189 


It will be seen from the accounts that the undertaking has 
an income of over £26,000. The capital account of the 


| undertaking stands at just over £70,000, which is not high 


considering the income above mentioned. From what we 


can gather, the interest included amongst the costs is 


interest due on the loan obtained for electric lighting 


purposes. If this is so, the balance of £8,000 is available 


for depreciation, and from the balance-sheet of the under- 
taking we find that they bave provided liberally for 
depreciation during the last two years. As the number of 
arc lamps in the private lighting are not mentioned, it, is 
not easy to ascertain the income per equivalent 8-c.p. lamp 
fixed. An approximate estimate, however, shows that this 
income is somewhere about 33s. 6d. per incandescent lamp 
per annum. We gather from the estimate for 1900 that 
the arc lamps used for public lighting are charged at 
£82 per lamp per annum, which seems an excessive 
price. At the end of the report it is stated that, in the 
early months of the year the Council was approached 
by Sir Charles Ross, who was prepared to purchase ontright. 
the whole of the municipal. plant and privileges, and to 
undertake the supply of light to the settlement by means 
of a local public company. The Council held an exhaustive 
enquiry into the advisability or the reverse of accepting the 
offer, regarding the question both from an administrative 
and a financial point of view. Its conclusions, embodied in 
the following resolution, had the support of the ratepayers 
at the special meeting on June 20: “That due enquiry 
having been made into the financial and general conditions 
of the municipal electrical departmont, it is not at present 
expedient to consider the question of disposiny of the plant 
and businees of that department.” 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 20. l i t 
North. East Coast Institution of Engineers and Shipbuilde: s, — 
Ab 7.30 p.m., at Sunderland, ‘ordinary meeting: | 
* SATURDAY, APRIL 2. 


Nerth. East Coast Institution of Engineers and Shipbuilders.— 
At Newcastle-on-Tyne, graduates’ meeting. 
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THE LUMINESCENCE OF ALUMINIUM 
3 ELECTRODES.* | 
BY W. S. ANDREWS. 


While experimenting with two aluminium-carbon cells, 


I noticed a curious luminescence of the aluminium plates, 
which led to further investigation, a brief account of which 
age oe some of your readers. 


(one side), and the cells were charged with a ‘saturated 
solution of Rochelle salts (double tartrate of 


other, the aluminium plates being connected 


7 and 
the leading wires being attached to the carbon plates. (Bee 


sketch.) _ 

The frequency of the alternating purrent used was 
60 cycles, and.the voltage could be varied by a regulating 
traasformer. A voltmeter, ammeter, and wattmeter were 
connected as shown in the aceompanying sketch, in which 


2 


110 Volts 
60 A 
. Connections of Cells. 

Al are aluminium plates ; C, carbon plates; V, voltmeter ; 


W, wattmeter; A, ammeter ; and R a regulating rheostat. 
With this arrangement the following reading were taken : 


: Volte. Amperes. Watts. 
i 90 Cede „% sioe N 25 „5656565 6 5 
o 000k „ 10 
120 . S ͤͤ 13 
1100;o˙—; 8 SSW öÄͤ ᷣ deni eivseos 15 
140 53 e 4 e Res A TE 20 
IOO- ͤ;ĩõ[¹öꝛ «r⁊ĩ⅛ i % 25 
100. riesaa V 70 
10h„ͤ ĩ i S eer eesass 150 
19 88 2222 ·˙ . 240 


At about 90 volts the submerged portion of the aluminium 
plates became faintly luminous. At about 120 volts a 
number of little stars appeared on the luminous surface, 
which was now much brighter, and these stars increased in 
number and brilliancy as the voltage was raised. At about 
150 volte a singing noise was audible, probably due to the 
rapid formation of bubbles on the surface of the aluminium. 
A the above phenomena increased in intensity up to 
166 volta, when the liquid became so turbid with bubbles 
that the aurface of the plates was hidden, and the voltage 
was not pushed any higher. 33 


* From an article in the Nectrical World and Engineer. 


| potash and 
soda). Two cells were connected in opposition to each 


the rush of current will 


j startin, voltage may be as high as 50 volts. 


— 


The stars and luminescence were not entirely confined 
to the immersed portion of the plates, but extended above 
the surface of the liquid as far as the salts had crept up 
the plates. Providing the cells are connected in opposition 


to each other, it is unimportant whether the aluminium or 


the carbon plates are on the outside. E 
The voltages as above given are only correct in connec- 
tion ‘with the series of phenomena described under oon- 


‘| ditions which obtained at the time of observation, which 


e immersed aurface of each plate was 4fin. by sin. | Ins abont 48 hours after the cells had been charged. With 


newly-charged cells the luminescence and stars will appear 
at a much lower voltage, and the leakage of current through 
the cella will also be greater. Under this condition the 


current should be started at about five volts and gradually 


increased. If a much 1 voltage is used. at the start 
; almost amount to a short-circuit, 
but after the cells have been in use for several hours the 


The apparent high resistance of these cella to an alter- 
nating current may be due to the formation of a hon con- 
ducting film of oxide on the surface of the aluminium whea 
the latter is an anode, and as each of the aluminium platea 
becomes an anode in its turn as the current alternates, the 
resistance is continuous. 5 
The luminescence which appears long before any stars 
are seen may be caused by a large number of very small 
stars that are individually too minute for the eye to 
distinguish (like the stars in the “ Milky Way ”), and the 
phenomena may be traceable to the electric” forge effect, 
which also finds a unique application in the Wehnelt 
current interrupter. | ‘7 ee 

A Wehnelt interrupter can easily be made with these 
cells by touching one end of a piece of small copper wire to 
one of the aluminium plates and immersing the other end 
in the liquid. This experiment should, however, be per- 
formed very carefully, for if one cell is short-circuited from 
aluminium to carbon by a copper wire, the other. cell will 
only hold back the current in one direction, so that the 
current in the other direction will be practically short 
circuited through the copper wire. ae 


empre 
SOUTHWARK LIGHTING. 


CHANGE OF STANDARD PRESSURE. 


Tho City of London Electric = und Company are 
proposing to increase the standar re of supply 
under the Southwark Electric Lighting Order of 1891 
from 100 to 200 volts. The consent of the London 
County Council to such a change has to be obtained, and 
the matter has been reported on by the Highways Com- 
mittee. This committee have come to the conclusion that 
the. conditions attached to the Council's consent to the 
change should be more stringent than those imposed by 
the Council on Ang. 1 last in consenting to the alteration of 


the standund pressure of the Westminster Electric Supply 
Company, between whith and some of 
difficulty has since arisen regarding the alteration. The 


ita consumers 


final form of their consent. as 
follows: 


That the Council do give the consent required by the Board 
of Trade regulations under the Southwark Electric Lighting 
Order, 1891, to the alteration from 100 to 200 volts of the 
standard pressure given by the City of London Electric Light- 
ing Company within the drea specified: in the schedule to the 
said order, such consent being, however, subject to the follow- 
ing conditions : | . 0 

1. That when an installation in any consumer’s premises is 
to be changed to the higher pressure, the undertakers shall 
themselves carry out, or bear the cost of, any alterations which 
may be necessary in the wiring or the fittings òf such premises 
and shall at their own cost execute any repairs and make good 
any damage or injury to such premisés which may be rendered 
necessary, or caused by, the carrying out of such alterations. 
Provided that if any dispute shall arise between the under- 
takers and any consumer as to what alterations or repairs may 
be necessary or what damage or injury to such premises has 
been caused as aforesaid, such dispute shall be decided by an 
arbitrator to be agreed on between the undertakers and the 
consumer, or, failing agreement, to.be appointed by the Beard: 
of Trade on the application of either party after notice to the 


given on Tuesday lust is as 


THE ELECTRICAL ENGINEER, 


APRIL 18, 1900. 


other, and the expenses of arbitration shall be borne and paid 


as the arbitrator may direct. 


2. That in the case of special fittings, and for lamps of small 


candle-power, the new lamps shall be arranged in series where 
so desired by the consumer. 

_ 3. That all the consumer's lamps in use and in stock shall be 
replaced by the undertakers, free of charge, with new lamps 
suitable for the higher pressure. 

4. That when any such supply has been iy to the 
higher pressure, the consumers shall be informed, 
by the undertakers that all the n alterations have been 
made and that the installation is in a satisfactory condition. 

5. That when any such supply is to be changed to the higher 
pressure, the undertakers s offer to the consumer to com- 
municate with the fire insurance companies concerned, and shall 
take all reasonable precautions to 
„ and, if 5 shall 
0 upon suc cy in con 
higher pressure, the consumer shall be entitled to deduct the 
amount of any such increase from the payment to the under- 
takers for electric supply. : 

6. That the undertakers shall make good, at their own 
expense, any defects which may develop in 4 installation 
within 12 months of the date when the re is changed or 
the alteration completed (whichever may be the later date), 
where such defect can reasonably be attributed to the increase 
of pressure. Provided that if any dispute shall arise between 
the undertakers and any consumer’ as to such defects as afore- 
said, such dispute shall be decided by an arbitrator to be agreed 
on between the undertakers and the consumer, or, failing agree- 
ment, to be appointed by the Board of Trade on the applica- 
tion of either party after notice to the other, and the expenses 
s arbitration shall be borne and paid as the arbitrator may 

7. That if the supply be given by a three-wire system, then, 
chen 85 to the approval of the Board of Trade, the middle wire 
shall be earthed as that Board may direct. 

8. That when the supply is changed to the higher pressure 
on any consumer s premises, a reduction of not less than 15 per 
cent. shall be made in the price charged for supply at the time 
at which the change is so made. i 

9. That no increase shall be made in the price charged for 
supply to consumers who, under the powers conferred by the 
Board of Trade regulations, refuse to consent to the change in 
the pressure. i 

10. That in all cases where three wires are brought into 
any premises with any pressure above 220 volts between the 
outer wires, either one outer wire shall be removed or the two 
sides shall be separated by a reasonable distance, the middle 
wire being split and proper fusea placed upon it, thus making 
two pairs of undertakers’ terminals at least 6ft. apart. 

11. That the undertakers, when the supply is given by an 
alternating m, sh 


all, whenever called. upon by a con- 


sumer, provide upon the premises of such consumers a two-to- 
one transformer. N l 1 

12. That a print of the foregoing terms and conditions shall 
forthwith be sent by the undertakers to all their consumers. 


While some of the above regulations are fair and reason- 
able, others cannot be defended either on the ground of 
safety or common sense. For instance, by condition No. 10 
there must be 6ft. between the fuses of the conductors, 
with 400 volts between them, where the supply is given on 
a three-wire system. From this one would assume that 
the electrical advisers of. the London County Council 
considered 6ft. the minimum safe distance between 
conductors with that difference: of pressure between them. 
Yet this is the standard pressure of the motor supply, 
and no one dreams of specifying a commutator ote 
diameter for these motors, or even that the terminals 
shall be 6ft. apart. In fact, the regulation is as crude 
and absurd as the old attempt to distinguish a good 
fuse from a bad one merely by the length of the break. 
Taking another condition, No. 8, we believe that the London 

unty Council have no jurisdiction whatever in the 
matter of the price to be paid by consumers for electric 
energy. The eleventh condition is also very objectionable, 
entails unremunerative expenditure on apparatus which 


50 entails a constant loss of energy. On the whole we 
-= uid not be s rised to hear that the Board of Trade is 


asked by the com to d j 
ditions of soneent RRR 


Cleetherpes,—The electric light provisional passed 
the Examiner of Private Billa. nee pio ondor nee 


n writing, 


revent the policies being 
made in the premium 
uence of the change to the 


LIVERPOOL ELECTRICITY WORKS ACCOUNTS. 


The accounts of the Liverpool Corporation electric supply 
department just to hand show a total expenditure to date 
on capital account of £769,588. 16s. 3 Abstracts of 
the revenue account and balance sheet are given herewith : 


Revenve Account. oa 
| Expenditure. — : 
Dr. l Generation of Electricity. £ ad. 
Coal, including costof unloading, eto. £10,116 0 8 2 
Oil, waste, water, and engine-room yy: 


stores PENTE abe or 4 15 
Wages ab generating stations....... 4. 
Repairs 8 : buildings, a 
£697. 17s. 7d. ; machinery, etc., - z 
£1,350. 108. 3e. . .. 2,048 7 10 — 
f — 18,348 3 6 
l Distribution of Electricity. : 
Wages . . . . . . 1.370 10 1 
Repairs and maintenance of mains... 1,088 5 6 
Repairs and maintenance of meters. 537 4 4 
Repairs of machinery at distributing 
stations S 479 15 4 at 
: | 3,469 15 3 
Cosb of change of pressure of supply .... . 681 } 1 
Rents, Rates, and en. 
RBA! 8 1,4148 9 
Rates and taxes on buildings, plant, | 
property, etw . 2,162 14 10 
— 36577 8 7 
Management Expenses. 
VV 4946 14 9 
Contributioa to city fund. ... 1,000 0 0 
Stationery, printing, and ad vertising 398 300 
General establishment charges 448 1 0 n 
— 6,790 18 9 
Special Charges. 1 
Iusurances— buildings, plant, pro- „ 
ODO: „ e e 354 15 4 F 
Expenses for certification of meters 221 10 0 4 
Pro on of cost of management i 7 
of Corporation stock = 817 k 
Scamp duty on ditto . . . , 97 17 2 
Law charge . . lll 6 
Repairs and maintenance of property 107 2 0 7 
5 — ane 85 1 
Amount written off for bad debte.................. Mewes 57 17 9 
Balance carried to ned revenue account ...... «0.0006 39,966 2 11 
£78,562 0 5 
Cr. Income. £ ad. 
Sales of energy for lighting and power 59,713 2 9 
Ditto public streoet-lighüiinngꝶg ... 1,924 17 8 
Ditto electric tramwayyůy, t . . . 7. 303 3 10 
Rental of meters EE 1 686 15 4 
Rents of property . e 8 6 
Manufacturing account: sales and repairs, 
219.500. lls. 9d.; less wages and material, ae 
£17,431, 198. e.. . ee 2,068 12. 4 
£73,562 0 5 
BALANOE-SHEET. n 
Dr. Liabilities. £ ad. 
Loans, as per capital account... . e 350,000 0 0 
Sundry creditorrtrtr EEB cesses 34.747 4 2 
Telephone rents suspense accuunt . 110 6.2 
Surplus and sinking fund . . 78 789 5 11 
Bank balance due to the Bank of Liverpool ....... 373,176 17 0 
£836,823 13 3 
Cr. Assets. & . d. 
Land, building, plant, ebc.—amount expended ... 769, 588 16 3 
e 3,519 17 8 
Sundry debtors ................. Ear ses oint 28,166 10 9 
Investment of sinking fund ..... TRE e . . . 35,548 8 7 
£836,823 18 3 


QUESTIONS AND ANSWERS. 


~ Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
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any sketches (which must be 
when n the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
tọ symbols, and all loose sketches should be. signed by the 
author.. The matter should. be written on one side only. 
of the paper. Questions may be sent at any time. 
261. Describe a periodical routine of testing for a system of 


underground mains, the instruments necessary, and method 
of keeping reoords.— G. Evans. 


. g - 


262. What would be the probable cost per kilowatt-hour of a 


continuous supply of electrical energy throughout the year 


to an el emical process requiring, say, 2,000 kw 


regularly, assuming that steam-engines are used and that 


coal costs 7s. 6d. per ton P. T. 


~ 


Question No. 265.—In an alternating-current station with a 
small day load, would it be advantageous to use a motor- 
alternator in conjunction with a set of accumulators ? 
What is the usual arrangement when this is done ! 


Bes Answer to No. 255 (awarded 10s.).—The answer 
“largely. depends upon the ratio of the full load of the 


smallest alternator in the ‘station to the full-load output. 
for which the complete plant is put down. For instance, 


if the plant consiste of four 
one of these large machines 
day load, involvin 
station contains a large number of unite, or one small 
plant specially reserved for day lead and for use. as 
auxiliary to larger machines, the small load can be taken 
by a small machine, this machine working at its best 
efficiency at or near full! | l 


machines of equal power, 
| have to be run on a small 


In the first case stated, it is obviously necessary to have 


some auxiliary plant for reducing loss due to inefficiency, 


although the evil may be mitigated to a small extent by | 
having main sets with their greatest efficiency at, say, three- 


quarter load. The alternative to having.a motor-alternator 


is to put in a swall-size steam alternator. In this arrange- |. 


ment the large machines could be kept at fall load, the 


small machine giving any excess current, thé total efficiency , 

of the station thus being raised. Of course, the small plant | 
could not be run on the exciting bus bars if a main exciter || : 
were used, as it would be uneconomical to run both exciting 


and main séts for the light day load. 


A point in favour of using a motor-alternator and battery 
lant installed may be 
somewhat less than the demand at full load on the station, 


is that. the capacity of the steam 
the 5 being relied on to get over the peak. During 
the long hours of light load 
being supplied from the battery. When the large machines 
are running they can be kept at or near their full output, 
‘the motor-alternator absorbing any current not demanded 


by the town and charging the battery, the continuous- |. 


¢urrent machine acting as a dynamo. The motor-alternator 
and battary should be of such capacity that they will run 


the light load for about 16 hours out of the 24, the battery |- 
being charged in the remaining eight. It is doubtful, how- |. 


ever, whether much saving is effected by the use of a 
motor-alternator and battery, as it is an extremely inefficient 
arrangement, ee 

- For purposes of comparison, let us take the efficiency of 
the motor at 92 per cent., that of the alternator at 89 per 
cent. (These figures vary slightly with type and size of 
machine.) Efficiency of combined: direct-coupled set there- 
fore equals. . 

92 „ 89 

— X um nt. (full load). 

100 10 82 per eent ( as ) 

We are not safe in taking the battery efficiency—i.e., the 
ratio of ite charge to ite discharge capacities—at sbove 
80 per cent. even when new, and a battery deteriorates so 
rapidly that even old-established battery makers do not 
at its 


care to undertake the maintenance of a battery 
e trans- 


original output. The combined efficiency of 
forming plant may be taken, then, at about 
2 82 80 ; * 
ys „ = 65 ant. | 
00 1000 


considering the discharge only. 


ink) sent in is considered : 
: previously lost in the main generating sete while running 


sae waste of power. But if the 


the motor-alternator can be | 
used to supply alternating current to the maine, the energy | 


As, however, energy is 


the alternator asa motor, the above efficiency is again 
reduced. The efficiency of a fairly large ‘steam alternator 
at full load may be taken as 85 per cent. The total 
percentage of the power at the steam-engine stop-valve 
given back from the motor-alternator to the ‘bug bars 
will, therefore, he only „ 
„ 
100 100 


Against this we have the fact that a main generating 
set running at only quarter load would have an 
efficiency of about 65 per cent. The precise all- da 
efficiencies of the station—(a) using a motor: alternator, (b) 
running a main machine at light load - could be determined 
from the above, if we knew the number of main sets and 
the shape of the load curve of the station. It would not, 
however, be found that much saving is effected by the use 
of a motor-alternator. | | 


E : i 


55'5 per cent. 


O Synchroniser 


3 Lamb 


Synchron istn¢ Bus Bar 


— — 
Farc: x i 
— 28 87 


Marn | 
Machine 


* 


It must be remembered that extra . on plant 
and interest on capital must be met. motor-alternator 
and switch gear for 200 kw., would cost, say, £3,700. For 
a storage battery of 1,600° kilowatt-hours capacity, con- 
nected up to switch gear, we may allow £4,500. | w for 
interest at 5 per cent. on both the above, and maintenance 
of battery at 71 per cent, Least annual charge on above 
capital equals = =. | or 
| 5, 71 

. ) + -2 x45 

100 (4,500 T 3,700) + 100 a t 00 

` =410+337} pounds sterling 1 

e 767. 108. 2 
Against this may be placed the cost of a small steam 
plant of the same output as the motor-alternator, to be 
used as suggested in the second raph. Such a set, 
complete with switch gear and erected, might cost about 
£4,500. The interest at 5 per cent, woul be £225 per 


b 


u. 
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annum, the extra cost per year for the motor-alternator 
and battery being £522. 10s. (Depreciation is not allowed 
for in either case.) This heavy sum would require a con- 
siderable increase in units sold or decrease in running 
expenses to justify the introduction of a motor-alternator. 
The storage battery may be used on the exciting bus 
bars. If it is considered safe to trust to the good running 
of two machines and a battery instead of one steam- 
engine and dynamo, the cost of an exciting set may be 
put against the cost of the motor-generator. 

A practical difficulty in using these motor-alternators 
may be mentioned. If by any chance the power on the 
bus bars fails while the alternator is being run as a motor 
(as when a fault short-circuita the bars), the motor- 
alternator goes out of step, impelled by the weight of 
the direct-current armature, making the lights jump badly 
and rendering it a horrible job to ‘synchronise any other 
machine. l i _ J 

The usual switchboard connections for an arrangement 
of motor-alternator are shown diagrammatically. In the 

j M A indicates the motor-alternator, the alternator 
slip-rings being shown at the top, the motor-commutator 
and field beneath; S indicates a switch; V, a voltmeter ; 
A, an ammeter ; R, the starting resistance for the motor ; 
E S, the emergency switch for the battery; W, the 
differential watt-hour meter (preferably provided with a 
compensating adjustment for the loss in the battery). Of 
course, the arrangement shown in the diagram (which does 
not profess to be complete) has to be modified to suit par- 
ticular purposes. Some engineers prefer to have as few 
fuses as possible; others have a spare alternating- current 
bus bar, and so on.— WHITE. 


Answer to No, 255 (awarded &s.).—That it is an advantage 
to use a motor-alternator in an alternating-current station 
will be seen from the following considerations: (1) The 
load factor of the day-load engine is increased during the 


Bus Bars 2000 Vots 
:.. 


Balir; Bue Bars - 


I aa 


period of light load. This is due to the engine being 
arranged to drive, through suitable clutch gear, the con- 
tinuous-current machine as well. -Hence any.surplus power 
not taken by the alternator is utilised to put a charge in 
the cells. (2) If the capacity of the cells and motor- 
alternator is sufficient to run for eight hours, then no steam 

lant is required to run during the night from 12 to 8 a.m. 

here is consequent saving of fuel and wages, as only two 
shifts of men are required for the stokehole and engine- 
house. (3) By the use of a motor-alternator in conjunction 
with cells an advantage is gained by arranging all the fields 
of the alternators to be excited from the cell ’bus bars. 
This does ove! with the necessity for a separate exciter 
for each machine, and the consequent wear and tear 


of brush gear. There s therefore more security against 
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the larger units being put out of action ean ig fault 
exciters. (4) Lastly, another advantage which should’ 
not be overlooked in an alternating station is that 
of being able to change thé works lighting by means 
of a throw-over switch from the transformer to the 
battery in the event of sudden interruption in the supply. ` 
The station motors required for driving fans, scrapers, — 
mechanical stokers, etc,, can also be run Foi the battery | 
dus bars permanently. | be ade, sone 
As to how the above arrangements are carried out, the 
sketch (Fig. 1) will make clear the connections. Where 
a motor-alternator is used in conjunction with a battery, 
the following are the usual combinations obtained: (1) 
Engine driving alternator and dynamo during daytime, 
the dynamo charging celle, the alternator supplying the 
day load. The engine is kept up to a full load, and as the 
alternator load increases the dynamo load is decreased. 
(2) Engine disconnected by clutch, and alternator running 
as a motor (from one of the larger sets) driving the 
dynamo, which may be either charging cells or exciting the 
whole of the running plant in case the cells are out of 
circuit. It, therefore, acte as a reserve exciting plant. 
(3) Engine disconnectea and the dynamo (motoring from 
the cells) driving the alternator, which can supply the 
small lighting load during the night from 12 midnight till 
8 a. m.— D. M. KA. „ ES 2 
Question No. 256.—In winding the armature of a continuous- 
current transformer is it necessary for the primary and 
secondary windings to be wound in opposite directions— ` 
e.g., assuming the primary winding to be wound in a oleck-. 
wis direction looking on the ay commutator, must 
the secondary winding be aand in a clockwise direction 
looking at the secondary commutator? This question 
applies, of course, to a transformer with two windings on a 
single core. | 
Best Answer to No. 256 (awarded 10s.).—In a continuous- 
current transformer, one of the sine qué nons under ordinary 
working conditions is that it shall run sparklessly without 
alteration of lead for any change of load, and machines of 
the type mentioned in the queation happily fulfil this con- 
dition whether the winding of the primary and secondary 
be in either the same or opposite directions. Considering 
Fig. 1, which is an ordinary right-handed ring-wound motor, 
it will be seen that armature reactions will cause the top of 
the ring to become a north pole, and the line of neutral field 
or point of sparkless collection will be shifted from AB 
towards the line C D, or, in other words, the motor will 
require a backward lead. Now, looking at Fig. 2, in which 


Fia. 1.—Riglit-Handed. 

exactly the same conditions as to field and direction cf 
motion exist, it will be seen that as a generator, instead of 
the top terminal being positive, as before, it is now negative, 
the direction of the current is reversed, and thus the dis- 
tortion of field is in the opposite direction—that is, from 
A B towards E F—so chat if these two windings were super- 
imposed, the effect of one would neutralise that of tho other. 
This is the condition of things which must exist in practice 
so as to obtain sparkless collection. 

Leaving all the factors in Fig. 1 as b-fore, suppose we 
substitute a left-handed for a right-handed winding in the 
case of the generator, as in Fig. 3. The general direction 
of the current is reversed, the top terminal now being 
positive, but looking at each individual inductor, it will be 
seen that the direction of flow in it is still the same— ` 
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namely, from front to back—and the distortion of field is 
the same as in Fig. 2. The top part of the ring is a south 
pole, causing the brushes to have a forward lead. Exactly 
the same conditions would exist if the winding of the motor 
side of the transformer were changed from right-handed to 
left-handed ; for then if the top terminals were still kept 
negative, the top part of the ring would now become a south 
pole, the machine would run in the opposite direction, and 
the polarity of the generator side would be reversed, causing 


the brushes of the same sign on the two commutators. 
Thus if both windings are of the same “hand,” the top 
brush on both commutatora will be of the same sign, 
aay ie, current will enter the motor winding at the 
top brush on one commutator and current will leave the 
dynamo winding at the top brush on the other commutator. 
If, on the other hand, one winding is right-handed and the 
other left-handed, the top brushes will be + and — respec- 
tively. That the direction of winding has no effect on the 


2 


wy 


Tze. 2.—Right- Handed, 


` e Rp. a 
the two armature reactions to again neutralise one another. 
This argument applies equally well to drum armatures, 
which are the more usual in practice, though the ring type 
has been selected here as oppress simpler illustration of 


the mutual balancing effect of two windings. If the 
primary and secondary are both in the same direction 
viewed from their respective ends, then the polarity of the 


A rc. 5 N 


Motor Right-Handed, Dynamo Left-Handed. 


direction of current in the conductors or on the armature 
reaction can beseen from the following twodiagrams. Gramme 

windings are shown for clearness, but the result is the 

same with drum windings. It will be noticed that in 
| whatever way the wires are wound, the currents (as shown 

by the croases and dots) arrange themselves so as to produce 

| practically no external magnetising effect-—the two sets of 

conductors cancelling one another. This results from the 

fact that though all the wires under one pole have E. M. F. 

induced in them in one direction, yet the current on the 

motor side is forced through the winding in opposition to- 
| this induced voltage, whilst the dynamo current is the 

direct result of, and flows in the same direction as, the 

Fida. 8,—Left-Handed. induced E.M.F.—Q. 


terminals on one side of the machine will be the same in | Answer to No. 256 (awarded 5s.).—It is not a matter of 
both armatures, which for simplicity may be an advantage ; | necessity that the primary and secondary windings on the 
otherwise there are no mechanical reasons why the two | armature of a continuous-current transformer should be 
windings should be disposed in any particular manner,— | Wound in. any particular direction relative to each other, 
H. Fa B. though it is desirable for several reasons that a degree of 
uniformity in this matter be always observed in practice, 
Fig. 1 is a diagram of the primary part of a ring armature 
g iagram of the pr 
wound clockwise ; the direction of rotation is shown by the 
arrow, and the direction of the current in the conductors 
by arrowheads. Note that the + brush is at the top ena 
e 8 


Answer to No. 256 (awarded 58.).— The relative direction 
of winding of the primary and secondary is of no practical 


— brush at the bottom of the commutator. 


2 Boch Windings Right-Handed. ö | l 
importance. The only way in which a chauge in ‘this | represents the secondary winding, and as it is considered 
particular becomes noticeable is in the relative positions of | looking at the secondary commutator, the position of the- 
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magnet poles and arrow showing direction of rotation appear 
reversed. In this case also the + brush is at the top 
and the — brush at the bottom; in -other words, if the 
windings are arranged as suggested, brushes of the same 
sign are on similar sides of the respective commutators. 
Thus there is not the confusion which might occur if brushes 


of one sign were on different sides, especially if they were 


not marked. The direction of she current in the secondary 
is opposite to that in the primary windings, and for this 
reason the. magnetising force of both windings being almost 

ual in amount there is little, if any, armature reaction, 
and the brush position is constant at all loads with no 


sparking. If the generator winding were counter-clockwise | 
the direction of current round the core in each individual 


coil, and, therefore, the relative directions in the two 
| be the usual set-off with respect to these costs. 


Fra, 2. 
windings, are not altered, so the case of armature 


reaction remains the same. But as an end of any coil 


Tho ordin 
offices, Queen Victoria-street, on Tuesday, 


prior to, or ab the date of, the action the application and allot- 
ment money due on shares which were held by them. 

We quote from the Financial Times: The Master ef the 
Rolls, having reviewed ab some length the facts of the case, eaid 
he mush come to the oonclusion that the defendants were nob 
justified in acting as they did. The agreement was one which 
could not be held to be binding upon the company. The charges 
of fraud, however, which had been made against the defendants 
had not been sustained, and the proper order, therefore, would be 
to allow the appeal and reverse the judgment appealed from ; a 
declaration. that the three defendants directors of the defendant 
company were guilty of a breach of their duty as such directors 
in nob paying to the company in respect of the shares allotted 
to them 3s. per share, being the amount which had been paid 
by other members of the company, and leave to apply for an 
order for payment if necessary. The defendanté would pay the 
costa of the appeal and also the costs of the action except uch 
costs as had been occasioned by the charges of fraud, with respect 
of which the coste must be paid by the plaintiffs. There would 


COMPANIES’ MEETINGS AND -REPORTS. 


BABCOCK AND WILCOX. g 
ary general meeting of this Company was held ab the 
r. J. Dewrance 

e (already published by us) was adopted, th 

e report y pu y us) was adop © pro 

dividenda were declared, and the addition to the reserve fand was 
to. Bee 

Bee extraordinary 55 meeting was held subsequently, when 
the reconstraction of the Company, the appointment of liquidators, 


and the transfer of the business to a new com 


y was agreed to. 


| Under the reconstruction scheme the preference shareholders will 
receive 10 £1 shares fully paid up for every £10 share now held, 


| and the ordinary sharehotdert 20 £1 


ehares in the new company 
are- 


, py paid for every £20 share now held. Both classes of s 
holder 


s are to have the option of subscribing for £90,000 ordinary 


| shares of £1 each at the price of £1. 10a. per share, in the pro- 


which in the first place ia connected to the beginning of the 


coil to its right, is in the second joined to that on its left, 
the circulation of the secondary cui rent round the armature 
as a whole is reversed. .Conscquently the + motor brush 


would come in line with a — generator brush. Another 


reason arises in practice for putting on both windings in 
directions which, when.considered looking at the armaturo 


from the side where the respective commutators are placed, 
An armature winder will always be more throughout the 


are similar. 
expeditious in his work, and less liablo to mistakes, the 


ropairs are simplified.— G. Evans. 


LEGAL INTELLIGENCE. 


PORTSMOUTH CORPORATION v. TRAMWAY COMPANIES. 


In the Queen’s Bench Division on Tuesday, before Justices 


Ridley and Darling, Mr. Balfeur Browne, Q.C., moved ex parte 
for a rule nisi for a mandamus directed to the Portsmouth Street 
Tramways and the Provincial Tramways Company calling on them 


to show cause why they should not give up poseession of the tram- | 


ways and und ings belonging to them to the Corporation of 
Portemouth, Besides the tramways which the Corporation were 
seeking to purchase, the companies had established a businoss in 
hearses, funeral and wedding coaches, omnibuses, cabs, and various 
other things, and they insisted on the Corporation purchasing those 
as well as the tramways. The Corporation declined, saying they 
had no power to purchaso anything beyond the tramways. 

Mr. Justice Bidigsssked if the tramway companies contended 
a the Conese were compelled to buy all thelr conveyances 
and stock ? ` ` 

Mr. Balfour Browne said that was the contention. Though 
the companies were not authorised by atatute te carry on any 
otber business than that of a tramway company, by their articles 
of association they were empowered to carry on the other business. 

Their Lordships thought there ought to be a rule, which was 
accordingly granted.—Morning Post. . f 


AUTOMATIC TELEPHONE COMPANY. 


In the Court of Appeal, before the Master of the Rolls and Lords 
Justices Rigby and Vaughan Williams, judgment was given on 
Monday on the appas by the plaintiffs from an order of Mr. Justice 
Cozens- Hardy, who had declined to make an order in the plaintiffs’ 
favour in an action which had been brought against three of the 
directors of the company (Mr. Max M ski, Dr. Schwann, and 
Mr. J. W. Cohen) for a declaration that they were hound to pay 


— a? ee 


had suffered in profite by the very high 


portion of one share for every six now held, the premium of 10s. 
per share to go to the reserve fund. 


BROCKIz-PELL ARC LAMP. 


The fourth ordinary general meeting of this Company was held 
on Monday last at their new wor ks at 60, Worsbip-street, E.C. 
Lord SuMield, who presided, stated that the hope which he 
expiorsed at the last meeting, that they would be able to submit 
a better balance-sheet, had been realieed, and he trusted that ab 
no distant date the accounts would warrant the payment of a 
dividend. The business had shown a steady. rate of progress 
gar Further contracts had beee: made, and 
those in hand had been satisfactorily carried out. There had been 


| large increase in the output of lamps, and the lamp had well 
more uniform the work is which he has todo. Further, 


maintained its reputation. The works were and would be for 
some time fully occupied with existing orders. The shareholders 
would probably have noticed from the accounts that care had been 
taken to make special provision for depreciation. The Company 
-prico of materials, and 


‘| these high prices still continued. The directors had reduced their 
| fees by three-fourths, and every effort had been made to limib 
| expenditure, but the necessary technical and staff expenses were 


naturally heavy. Theee, however, would not be increased, except 
in a small ratio, as the trade extended. He was sure that the 
shareholders would agree with him in the greater suitability of 
their new premises for the special business of the Company. Three 


times as much trade could be done in the present premises than in 


f vinced that they would continue to make progress, 


the former ones, which were most unsuitable, and in which it was 
impossible to execute their orders as quickly as they should have 
done, and prevented them frem keeping any large number of 
lampe in stock. The removal of euch a business as theira was a 
very heavy matter, bub the change had been carried out without 
any stoppage of the works. © greab improvement in the 
position and prospects of the Company was principally owing to 
Mr. Shrimpton and Mr. FitzGibbon. The ompad had had a 
hard time, but they had now turned the corner, aad he felt con- 


Sir F. D. Dixon-Hartiand, M. P., seconded the motion, and showed 
that from the previous year a debit balance of nearly £1,500. was 
brought forward, whereas the present accounts showed that in 
the year under review a profit of about £1 250 had been made. 
Twelve months ago they were confronted with many difficulties, 
owing to their nod then being a united body, bub these difficulties 
had now passed away, and they had now turned the corner. 

The motion was carried unanimously. 

Sir F. Dixon Hartland afterwards referred to the financial 
position of the Company, and stated that there wore two ways in 
which they could obtain more capitel—by issuing debentures or 
by reconstructing the Company. He was himeelf in favour of the 
latter course, which woald enable the directors to extinguish the 
debit balance of £5,647, and to write down the item of patent 
righte and goodwill, £60,197, while more capital might be provided 
by me shares in the reconstituted company carrying a certain 

ity. 

Id was finally decided that the directors and a few of the 
shareholders should meet after Easter to consider the question, 
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BROMLEY ELECTRIC LIGHT. 


‘The annual meeting of shareholders of the Bromley Electric 
ho and Power Company, Limited, was held last week, Mr. 
T. E. Gripper (chairman and director) presiding. 

The directors submitted a report and statement of accounts, 
which were adopted. The latter showed a profit of £1,099. 
12s, 1gd. The directors recommended that a dividend ab the rate 
of 24 per cent, be paid for the year ending Deo. 31, 1899, that the 
preliminary expenses (amounting to £161. 17s. 8d.) be written off, 
and that the balance (£861. 11s. 34d.) be carried forward to next 
aj. The..directore’ repert stated further that up to the 
‘present time more than 22 miles of cable have been laid in the 
‘principal streete and roade where the demand is likely tø justify 
‘the outlay. The plant is in first-class condition and meeta the 
present demand, but in view of the difficulty in obtaining delivery, 


dhe, directors have already pub on order farther extensions, which 


they are advised will soon be necessary. The supply since the 
tion, and 


eatablishment of the permanent plant has given satie 
in many instances consumera have added to the number of their 
lamps. The demand for electric lighting in Bromley having largely 
exceeded the directors’ anticipatione, a resolution was paesed 
ae ne an increase of the capital of the Company to £50,000, 
and the iésne of a further £10,000 of 5 per cent. debentures, which 
will in the first place be offered to the shareholders. 

Mr. F. Medhuret was re-elected à director. 

The proceedings concluded with votes èf thanks to Mr. Gamlen 


Mr. Dickins (secretary), and to the whole of the 


(the engineer), 
staff for their services, and to the chairman for presiding. 


n .- CAMBRIDGE TRAMWAYS. 
_ The half-yearly meeting of the shareholders of this Company 
wag held on Friday ab the Lion Hotel, Petty Cury. Mr. Barnabas 
Gibson, chairman of the board of directors, presided, 
The diréctors presented a report and statement of accounts, 
showing a profit of £281. 17s. 7d., which sum ib is proposed to 
carry forward. The réport continued as follows: The directors 
in their lasb report stated that the Corpor 
expected to take advantage of their right to purchase the under- 
taking under Section 43 of the Tramways Act, 1870. Io now 
appears doubtful whether or not this will be carried out, Uader 
theee circumstances the directors, in conjunction with their 
friends the British Electric Traction rien pal have gone carefully 
into the question of the improvement and extension of the tram- 
ways, and have intimated to the Town Coancil that they are now 
desirous of reopening the negotiatiations with the view of making 
auch improvements and extensions of the tramways as. may be 
155 74 between them, so as to afford the inhabitants of Cambridge 
o advan of the latest improvements enjoyed by other tewns 
where eleotrio traction has been adopted.” 3 
„The reporb and balance-sheeb were adopted, and Messrs. J: 
Burford-and J. Sturton were re-elected auditors. Mr. J. Catling 
eee auditor, and a vote of thanks to the directors 
closed the meeting. | i 
— e 


CONTRACTS FOR 


CONTRACTS OPEN. 


 Birkenhead.—The Corporation invite tenders for various plant. 
Tenders by April 23. 


. Piymoenth.—The Corporation invite tenders for overhead line 
construction, etc. Tenders by May 2. 


Belfast. The Electric Committee invite tenders for the supply 
of electric motors for a period of 12 months, Tenders by April 19: 
. Barrow-in-Furness, — The Corporation invite tenders for 
erection of extensions to the existing electricity works in 
Buccleuch-street. Tenders by 23rd inst. = 


„ Whitechapel; E.—The District) Board of Works invite tenders 
for che construction of an electricity supply station at Osborn- 
street, Whitechapel, E. Tenders by 3 p.m. on 24th insb. 


Sunderland. The Corporation invite tenders for the supply 
of two additional switchboard panels, with instruments, etc., 
complete. Tenders by April 27. Details in our advertisement 
columns, 


. Wimbleden.—The Council invite tenders for an installation of 

electric wiring and fittings ab their new isolation hospital. 
Tendere by 24th inst. Full particulars in our advertisement 
columns, 


Dundee. The Town Council invite tenders for the supply and 
erection at the electric station, Dandee, of a traction switchboard 
and equipments. Tenders by April 25. Details in our advertise- 
ment columns. 


Glasgow.—Tho Corporation invite tenders for the supply of 
telephone cables (inclading drawing into conduite and jointing 
of same) and telephone instruments (wall and table). Tenders 
by April 18. Details in our advertisement columns, 


Itord.— The Urban District Council invite tenders for the con- 
struction and erection of (1) shaft, height 180ft.; (2) electric light 
station, comprising engine and boiler, battery-room, and the 
5 offices for an electric lighting station. Tenders by 23rd 


ation of Cambridge were 


ELECTRICAL SUPPLIES. _ 


538 


. |  Southampton.—The Corporation invite tenders for the supply 

and erection of one 300-kw. continuous-current generator, coupled 
direct to a medium-s i 
Tenders by May 1. 
columns. 


vertical oompouud steam - engine. 
ull particulars, in , our advertisement 


London, 8.E.—The Bermondsey Vestry invite tenders for 


erection of a chimney shaft, about 150ft. high, of brickwork, on 
the site of their new electric generating station in % Neckinger, 
Spa- road, ab the rear of the :public baths and wash-houses. 
Tenders by May 4. ; 


Londov.—The Streets Committee of the Corporation of London 
invite proposals from firms or persons experienced in the manu- 
facture and use of electric motorcars for the hire of an electrically- 


driven dustoart. Tenders by June 1. Full particulars in our 


advertisement columna.: l e e ant 

Liverpool. Tbe Select Vestry invite tenders for an installation 
of about 100 lights in connection with the nurses’ home of the 
workhouse, Brownlow-hill. Specification may be seen at the office 
of Mr. H. J. Hagger, vestry clerk, Parish Offices, Brownlow-bill, 
Liverpool. Tenders by 25th inst. Fee «des 

Dublin. —The Electric Lighting Committee of the Corporation 
invite tenders for the supply and erection of the following: boilers 
and accessories—viz , aix Lancashire and four water-tube boilers 


| and two economisers; polyphase generators—viz., two 1,000-kw. 


and two 500-kw. low-s generators. Tenders by April 28, 
Details in our advertisement columns. | . 

Mariupol.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's Consul ab Taganrog stating 
that tenders are invited by the Municipality of Mariupol nob later 
than May 16 (29) for the: construction and exploitation of an 
electric tramway and the installation of electric light in that 
town. Such particulars as have been received may be examined 
on personal application at the Commercial Department of the 
Foreign Office any day between 11 a. m. and 5 p.m. 

Bar . — The Urban District Oouncil invite tenders as 
follows: (Contract No. 1) for the supply, construction, and 
erection of about 366 tons of cast iron and tons of steel in 
an opening bridge ovor Barking Creek, 45ft. in clear opening, and 
to carry a double line of railway, together with two shore spane 
of 45ft. each, and the embanked approaches, and with all the 
electrical and other machinery and appliances incidental thereto 
and required for opening and closing. the 8 8 by electrical 

wer supplied from the „poporating station of the Counçil; 
No. 2.) the construction of 73 chains of 3f. Gin. gauge single- 
line railway (83ib. ‘tramway rails) and 38 chains of double-line 
railway, with granite sett paving on concrete, electrical rail 
bonding, eto. ‘Tenders before 12 noon on May 7. . 


. RESULTS OF TENDERS. — ma 

Dundee.—-The Tramways Cammittee have accepted the offer of 
Messrs. Dick, Kerr, and Co. to supply 20 cars of the Liverpool 
type ab the price of £630 ea. 

Brancepoth — The following tenders for electric light ab New 
Brancepeth have been received: Messre. Spoor, 24 lampe for 
10s. a lamp (accepted) ; Messrs. Scott and Mountain, £6. 10s. a 

mp. 
Dudley.—The Electric Lighting Committee recommend that 
the tender of Mr. Mallin for buildings and shafo at the new 
generating station, and of Messrs. Spencer, Limited, for roofs, be 
accepted, 

Liverpool.— The City Council have accepted the tender of 
Messrs. R. W. Blackwell and Co., Limited, London, for carrying- 
oub the overhead electrical equipment for the Aintree and 
Fazakerley tramway routes, 


Barrow.—The tender of Messrs. Babcock and Wilcox, Limited, 
has been accepted (anbject to the approval of the Local Govern- 
ment Board being obtained for the necessary borrowing powers) 
for further extensions to the electricity plant (Contract No. 7). 
Amount, £4,540. ©. - 


Leeds.—The Tramways Committee have accepted the tender of 
the Electrical Construction Company, London, for an additional 
steam dynamo at thé tramway electrical generating station. The 
amount is £10,000, and the committee have the option of ordering 
two more steam dynamos from thé firm at the same price. ` 


London County Council.—The offer of the Wireless Telegraph 
and Signal Company, Limited, to instal and maintain for a period 
of two years the necessary electric instruments to enable oom- 
mupication to be maintained. between the street fire station ab 
Streatham Green and the temporary sub-station in Mitcham- 
lane, ab an annual payment of £50, has been aeoepte l. 

Fulham.—The follewing tenders have been received for the 
supply of 250 meters: 3 1 
British . Thomson-Housten Company, 


square) —— ——UUU——4.k./ꝶÄ.„.4.E„„EE„EE4* pee 99 9 9 9 0 9% 
British Westinghouse Electric and Manufacturing 


Company, Limited (Shallenberger meter)(allsquare) 1.300 
Electrical Company, Limited (Hümmel meter) . 1250 
General Electric Company, Limited (Aron meter)... 1,280 
Johnson and Phillips (Himmel meter . 1,250 
Venner and Co. (Hookbam meter) os round). 861 
Venner and Co. (Hookham meter) (all equare)* .... 1,071 


Witting Bros., Limited (Hümmel meter) 
ö * Recommended tor acceptance. 


— — — — 


. Gloucester.—Tho Corporation have received the following 
tenders for the wiring of the guildhall, public baths, and electricity 
works; also for the necessary electric light fittings for these 
buildings: 1 Electric 
£360, fittinge £366; Beavan and Sons, wiring of public baths 
png fittings £68 ; R. Alger and Son, wiring of electricity works 
£92. 


Rainhill (Lanca.).—The following tenders have been received 
for electric lighting worke ab the County Asylum, Rainbill : 
Contract No. 1.—Three Lancashire boilers and superhesters and a 


r 


Green’s economizer, 


Lowdon BOG. .. . vexuaaligrecdisas £2 550 0 
A. Anderton (accepted 2,735 0 
Clayton, Sons, and Co... a eeens eronat -2,824 0 
Tetlow Bros FFC 2 845 0 
B. Dans ceccc sesoses C 2.965 0 
British Insulated Wire Company ........ e 2 987 5 
erhGGGPBPBrrrrr ert cosa votes 3050 0 
J. Musgrave and 8o uss cactecccceecccs 3,124 0 
Tinkers, Limited 3210 0 
P. Dewhiret Oo 9ꝙ e 666 6 soosoo 3,320 0 
Vatee and Toon . i 8,834 0 
G. H. Woods and Coo nn. e 3,350 0 
C. Hamilton . e e 3.437 0 
International Power Company ....... ..... ... tees as . £300 0 


~ 


Bow and McLachlan (own engine). 6,426 10 
T. Scott Anderson CCC 
P. Dewhirst (Browetb engine 6 509 10 
G. H. Woods (Allen engine ꝛꝛ . cece ven 6 $52 
J. Dewhirst (Browett engine) ...... J 7,301 
Thames Icon wor ke Company (Reavell engine) . . 7408 
Tbames Iron works Company (Allen engine) ......... 7.116 


% % „% oo 


Lea and Warren (Allen engine) 8 FFC 7,407 
Donnison, Berlyn, and Sillem (Willans engine) . . 8 117 
C. Hamilton (Paul engine) C 7,191 
C. Hamilton (Browett engine) . 7 489 
C. Hamilton (Belliss engine q 7.705 
F. Sater (Allen engine) 7,576 
F. Suter (Browett engine) ))) ee 8,226 
F. Suter (Belliss engine) .............. V 8,226 
F. Suter (Willans engine *. 8226 
Lancashire Dynamo Company (Musgrave engine)... 8184 
Lancashire Dynamo Company (Reavell engine)... 7,679 


(EEEE) 
6 0 0 „ „ „ 
% „%% eee e eee 
„„ „„ „„ „ „ „ 6 6 
satoo „ eae 


British Ioeulated Wire Company (Browett engine) 8 651 
British Insulated Wire Company (Bellies engine)... 8 830 
British Insulated Wire Company (Willans engine) . 8,830 
Crompton, Limited (Peache engine)... ͥ 8 378 
Crompton, Limited (Allen engine)... q 7.994 


Electric Construction Company (Reavell engine) a 8,119 
Electric Construction Company (Allen engine) ...... 8 608 


20 %%% „„ „ „„ 6 „„ 60 


G. Hill (Browett engine. oe l 8 497 
Clarke, Chapman, and Co. (own engineꝛ 8 680 
Clarke, Chapman, and Co. (Browett engine) ......... 8,834 
Clarke, Chapman, and Co. (Willans engine) .. 9,014 


Oo 
8 
SSS SS S S 2 S 2 2 2 2 2 2 2 2 2 SS e e ? e S e e e S S 2 28 0 2 2 2 2 2 22 


Mather and Platt (Browett engine) . 8770 
Mather and Plato (Bellies engine. 8,890 
Mather and Platt (Willane engine 9, 002 
Brush Company (own engine 9,452 
Brush Company (Browett engine·)7))ꝛ: . rievas 8,874 
Musgrave and Sons (Musgrave engine). . ... 8,876 
R. W. Blackwell (Browett engine) T wee. 8,881 
Musgrave and Sons (own engine) ..... ......... 3 9.021 
Walsall Company (Browett engine) ..................... 9,042 
Warrington Electric Company (Browett engine). 9. 135 
Walsall Company (Browett engine) 9,404 
M ve and Sons (own engine) seen.. » 9,698 
B fellow (own engine). . . . 9,735 
Maegrave and Sons (own engine) . . . . . . 10,021 


iring Company, wiring of guildhall 


9888888888888 


r eos SoS soe soe soosese sos soo soosossosoeooosoooesoosesoss 
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Contract No. 3.—Accumulators. 


= de Price of 0 years’ «| Cost and. 
d. H. Woods and Co. battery. maintenance, capitalised. 
(Pritchetts and Gold) £1,482 0 0 £85 0 0 22,332 0 0 
Rooper and Robins a 
(Epstein) ss 1,681 14 0 8 8 © 2431 14 0 
Chloride Company (ac - or 5 years i 
cepted ore a 1,730 0 0{ $120 for 5 oara J 2.850 0-9 
British Insulated Wire N 
Company (Chloride) 1,816 13 0 110 0 0 2916 0 0 
Tudor Company....... 1,861 0 0 108 0. 0 2,941 0. 0 
P. Dewhiret (Chloride) 1.730 0 0 120 0 0 2,930 0 0 
A. B. Pease n 1 29 0 0 195 0 0 3249 0 0 
Marquand Company... 1,869 18 0 140 5 Q. 3,272 8.0 
Drake and Gorham l 
(Chloride) - 2211 0 0 134 0 0 3,556 0 0 
Hart Accumulator 
Company............ 1844 0 0 181 0 0 3,654 0 0 
Electrical Power Stor- aoe 
age Company ......... 1,984 0 0 193 0 0 3.915 0 0 
Incomplete tenders. 
Five years’ 
l maintenance. s 
D.P. Battery Company 1,542 © 0 — = 
Drake iad. Gorham... ea 
(D. P. battery) .... 1,568 0 0 — ee dme. 
Lea and Warren (D.P. * ang 
battery)... 1,680 0 0 — —. 
T. Scott Anderson 1.700 0 0 140 0 0 — 
Lowdon Bros 1,730 0 0 110 0 0 — 1 2 
C. Hamilton 1.760 0 0 133 0 0 — 
Contract No. 4 —Feeders (solid system). ; 
T. Scott Andereon ............:cccccssscsescceseesscece serseo . 1 597 11.0 
} Rooper and Robin > o 98 2,184 15 10 
Sd. Helen’s Cable Company, 10 years’ free muint en- . 
ane (accepted . 2 336 5 10 
British Insulated Wire Company .. .... . . c ere fete 2407 4. 2 
Callender Cable Company . 2.442 5 0 
P. Dewhirst ......... EA ONE EAE E vance: 2,456 2 6 
W. T. Glover and Coo . . 2 467 10.10 
G. H. Woods and Coo soccees 1 2,529 11 6 
// ⁵˙i¹m. ⅛˙»u., ͤ d y 2 586. 6 8 
W. T. Henley and Co . 2,603 5 2 
Drake and Gorbam . . e 2,742 0 
Pratt and Keith ...... o e 2,828 I 
Lea and Warren . . 232. 2,833 7 
G. Hill and Co. N ff EO 2,923 5 
Lowdon Bron sees r NE 2,910 3 4 
Contract No. 5.—Wiring of buildings. j 
J..Bakewell 00... ....cc.c.sccecsesceeee E EE .. 2896 10 0 
Lowdon Bros. (accepted) ))) e „ 3,460 0 0 
n . uses 3,559 4 0 
Campbell and Isherwood ..... ........... een ess e cass” 3508 0 0 
J. DewWhirse . seen 1 ——— —ůãõ— Z.. . 3646 0 . 
Lummis-Pattersoe nnn . - 8,707 19 
Middleton and (o scans 3,735 0 0 
Donnison, Berlyn, and Sillem m sorres 3,927 0 0 
c t eootiveess 4.6585 0. 0 
Drake and Gorham . ul e 4,149 0 0 
Lea and Warren e vere ese 4.257 18 0 
Rooper and Robinie. Z 4620 13.6 
Parr and Mo Lachlan 4,760 0 0 
nls dresnik teneant 4.794 -07 0 
T. Scotb Anderson ... ..........cccseceee scsccscscesesecescces 4,860. 0-0 
Walsall Electrical Compang ... . . . 5,066 0 0 
Ensor, Brentnall, and Co FFC 5,289 0 0 
National Electric Wiring Company à 4 5,452 10 0 
/ ²˙ͥͤ nn... e 5500 0. 0 
British Ineulated Wire Comp an 5.514 1 2 
Pratt and K eit. reese 5 747 10 0 
, . a 5,820 0 0 
G Hill and Co.. saien mae y anii 5850 0 Ù 
Eckersley and Coo vereren 6 045 10 0 
Sharples, Taffs, and C Wo 6.068 10 0 
A. Dickenson A A E F AEE N EE 6,115 10 -19 
F. Suter. . J)CFCCCC E E a ee: 6,158 0 0 
Rochdale Electrical Company creert cease 6193 0 90 
Alliance Electrical Company eessen. 6210 9 6 
Warrington and District Comp ang q 6.493 0 0 
Gilchrist and Co R ꝛwꝓ n ceccesecsese soos es 7 600 0 0 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Acorington.—The electricity works will be ready shortly. 
Canterbary.—A quarter of a mile of O05 cable and 220 yards of 
cable is to be purchased. ae 
Barrow.—Mr. Charles M. Davis, of Scarborough, has been 
appointed mains superintendent. 
Stookport,—The substitution of electric lighting for gas in the 
police offices and cells has been completed. _—- 
Bowness-on-Windermere.—The Urban District Council are 
considering the appointment of an electrical inspector. 1 5 
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Leigh.—Estimates for extensions ab the gas and electricity 
worke, amounting altogether to £13,500, are being considered. 


:- Grantham.—The Board. of Trade have agreed, with, certain 

modifications, to the provisional order for the electric lighting of 

the borough. f . 

7 Boek Received. —‘' Pratique industrielle des Courants Alterna- 

tives: Courante: Monophasés,” par C. Chevrier, Paris. Georges 

Carré et Cie., Naud. =. 

: Naautwich.—The Bill to confirm the provisional order for the 

.electric lighting of Nantwich has been read a second time in the 

House of Commons, 

' Dencaster.—The cost of the proposed electric lighting plant for 

„dhe new workhouse is estimated at about £2,000. Sanction has 

been obtained to the loan. l 

EP l —The Vestry have made arrangements to construct 

an artesian well at its electric lighting station: Id will be 400fb. 

deep and yield 5,000 gallons per hour. . l 

„ Epsom. —Mr. Hawtayne has been instructed by tha Urban 
Distriat. Council to at once: with the electric lighting 

scheme, for which a loan of £16,100 is to be raised. 


` Erdington.—The Urban District Council’s Bill for the confirma- 
tion of the provisional order for the electric lighting of the district 
has been read a second time in the House of Commons, 


_ Grimsby.—The Postmaster-General has-decided to extend the 
publie telegraph system to the post office at Stallingborough, and 
permission to erect the necessary poles has been granted. i 


Hertford.—The deed of transfer between the Corporation and 
the North Metropolitan Electrical Power Distribution Company, 
and ane supplemental agreement between the same, have been 


Alfreton.—The electric light scheme has been finally adopted. 
Ab the recent poll 287 were favourable to the electric light, some 
eé theese the principal ratepayers and consumers ia Alfreton, and 
only 56 against. — . 

Patents, oto., Acts.—Thomase Joseph McTighe, of Bath Beach, 
‘New York, has applied for leave to amend the specification of 
Jetters patent No. 19,285 of 1899 for improvemente to rail bonds 
Tor electric railways. 
‘i Agenoy.—Meesrs, Charles Joyner and Co., Limited, of Birm- 
ingham, have i Messrs. Fry and Co., Limited, of 19, 
atringdon-avenue, E. C., to be their sole representatives for 
London and South Coast. 
~ Reremost.— Ab the last meeting of the Urban District Council, 
arding the 
now been 


a letter was read from Messrs. Baker, Lees, and Co, 
electric light, and stating that a provisional order h 
introduced into Parliament and read for the first time. 


Waterloo-with Seaforth.—The Urban District Council have 
agreed to appoint a sub-committee to ascertain the loweet figure 
ab which the Waterloo undertaking of the Liverpool District 
Lighting Company, Limited, could be purchased by the Council. 

, Celne.—The borough surveyor has been instructed to prepare 
ns, specifications, and estimates for the erection of the required 


buildings to be used as a generating station, preparatory to appli- 
dation being made to the Government Board to sanction the 
necessary loan. . ö 


n Bradford.—At Tuesday's meeting the Council sanctioned the 
application for a loan of £56,000 referred to in our last issue. The 

ro - expenditure will cover the purchase and erection of 
ei house, boilers, economiser, engines, dynamos, battery, 
ewitchboards, mains, and meters. er 
N Western Australia.—We beg to refer to an announcement in 
Soother column referring to a visit to England of Mr. Wall, of 
the fires of Splatt, Wall, and Co., of London and Melbourne, 
whieh firm are open to undertake agencies in Western Australia 
of electrical machinery and appliances. | A i 
„ stiimarslock.—At a meeting of Kilmarnock Town Council last 
week the Watch and Lighting Committee recommended that an 
electric lighting scheme be proceeded with at an estimated cosb 
of £25,000. The report was adopted. Mr. Bryson, Leith, was 
appointed engineer for the undertaking. 


: SheMeld.—On the appointment of Mr. H. S. R. Parton as 
eommercial manager of the electric light department, the Electric 
Light Committee recommend that Mr. P. M. Perry be appointed 
chief clerk and cashier, that the commercial manager be authorised 
to engage a clerk, and that the various salaries of. the staff be 
inc l . | 

u New Issue.—The Edison and Swan United Eleotrio Light 
Company, Limited, are making a new issue of £100,000 5 per 
cent. second debenture stock, part of an authorised total of 
£300,000, secared upon the Bosen capital, the real estate, and 
other assets, subject to the prior rights of the £350,000 4 per cent. 
debentures. 

Darlington.—Ab the last meeting of the Council it was stated 
that the various wórks in connection with the electric light installa- 
tion were proceeding satisfactorily. The Corporation intend to 
supply the electric light outside of the compulsory area, and any 
substantial or reasonable demand is to be supplied as soon as the 
works are in order.. | | 

Indo Eurepean Telegraph Company.—The directors recom- 
mend a dividend for the six months ended Dec. 31 of 17s. 6d. per 
share, making, with the interim dividend already paid, 6 cent., 


and a bonus of 208. per share, both free of tax, making in all 


10 cent. fer the year able lst prox. ; £25,000 has been 
added to the reserve fund. wad * 


the Barking Town Urban Districb Council. 


Barkintgz.— An exhibition of electrical appliances was opened on 
Friday last ab the Public Offices, Barking, under the anspices of 
The exhibition 


remained open until April 11, and was free to all. The exhibite 


‘consisted of electric light fittings, electric ‘heating appliances, 


cooking appliances, fans, arc and incandescent lamps, etc. 


Coine.—The . surveyor has received instructions to 
proceed with plans and estimates for the erection of the electrieity 
generating station which is to be built in conneetion with the 
electric lighting of the town, and also the proposed electric tram- 
way for the borough, and ib is expected that application will 
shortly be made to the Local Government Board for sanction for a 
loan to carry out the same. „ 

Ashton -under-Lyne.— The Corporation have given notice that, 
owing to the large demand made for electricity, they will be unable 
to meet farther aeons for supply until the capacity of their 
works is increased. Arrangements are in progress for making the 
necessary extensions, which will be completed in the earliest 
possible time, and are. such that will place them in a position to 
cope with a considerably increased demand. | : : 

Naneaten.—At the last meeting of the Urban District Council 
the Clerk read a letter from the Board of Trade granting the 
electric lighting order. He assumed that the Local Government 
Board had granted permission for the borrowing of the loan, as 
tbe Board of Trade were waiting for the sanction of the Local 
Government Board before they granted the order. He had, how- 
Medd not received official notification from the Local Government 

0 ® ; 

East Melesey.— While discussing the price of gas, the District 
Council at their last meeting also considered the question of elea- 
tricity, and ib was suggested that they should obtain a provisional 
order and lease it to a company on condition that they pro- 
vided them with the current for their lamps at an agreed price, 
and that they had the power to purchase after a certain period on 
fixed terms. Finally, ib was decided to ascertain the relative cosb 
of oil, gas, and electricity. E 85 : 

Appointments Vacant.—A foreman in charge of the mains ia 
wanted at the City of Carlisle electric lighting station. - Salary 
30s. per week. — The Peterborough Corporation invi e applications 
for the appointmend of an engineer in-charge, under the city 
engineer, ad the electricity works. Particulars of these and other 
vacancies referring to appointments of electrical engineer, tele- 
phone superintendent, telephone foreman, mains euperintendent, 
etc., will be found in our adivertisement columns. 


Hereford —The following report of the Electric Lighting Com- 
mittee has been adopted: The Silvertown Company have com- 
plained of the expression in the last report that they had been 
5 in promiees as regards the supply of meters and cutout 

xes. It is right to say that it is for cut out boxes only thab 
the Silvertown Company are responsible, and though the delay 
seems to the committee to have been such as may properly be 
complained of, the promises seem to have been less definite than 
the committee supposed.” 8 ; 

Eastbourne.— The report of the telephone inepector is to be 
printed, and the best thanks of the committee and a salary of £20 
per year will be given to Mr. Wells in respect of his eervices as 
telephone inspector, the same being an addition. to his inary 
duties. With regard to certain applications for renewal of motor- 
car licenses, two atrongly-worded memorials have been received 
asking the Council not to license the cars ou the ground that they 
were dangerous and were objected to by visitors. The matter has 
been referred back to the Watch Committee. | i 


Sleaford.—The Electric Lighting Committee’s report states that 
Mr. B. Smith, of Oswestry, had estimated the cost of providing 
an installation of the electric light for Sleaford at £5,700. Me. 
Vesey Brown, the electrical engineer for Lincoln Corporation, had 
estimated the cost ab £10,759, or, with probable extensions, £13,000, 
The committee considered that Mr. Brown had calculated for the 
requirements of a town larger than Sleaford, and asked that Mr, 
Smith, their engineer, be requested to submit plans and specifica. 
tions of his proposed scheme. This course was adopted. i 


Rickmansworth.—In a recent report to the Urban District 
Council the Works Committee stated: The committee having 
considered the letter of Mr. Warden-Stevens, dated March 6, 1900, 
with reference to electric lighting, recommend that an electric 
lighting committee be appointed by the new Council to consider 
the whole question, and that such committee be requested to 
approach various electric lighting authorities as to the moet suit- 
able scheme, and also that the Council purchase for general use 
and for three months some periodical dealing with electric lighting 
generally.” {3 : 

Boiler. Settings.—Mr. W. Stokes, of Queen's road,. Reading, 


has forwarded us some sections of fireclay boiler settingi, which 


are specially adapted for use with water-tube boilers. e new 
feature in these is the section of block adapted for tbe cover, and 


‘which rests against the frame of the boiler slightly below the 


water-line. These covers are so designed that a minimum amount 
of heating surface is covered by them in one particular cases. The 
maker claims that with his type of cover over 28fb. more heating 
surface was obtained in the boiler, with practically the same 


general design of the setting, but with his covers added. These 
-eover blocks are made Ift. long and of various sizes, to correspond 
with different requirements. | 


: Hornsey.—Ab last week’s meeting of the District Council the 
Highways Committee reported the receipt of a letter from the 
superintending engineer of the Post Office, expressing a hope that 
the Council would take steps to obviate apy possible interlerenoe 
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with the telegraph poles on Crouch End-hill, which could only be 
done, by the trees being trimmed there. -The s surveyor 
informed the committee that the difficulty could be met by the 
raising of the poles or the use of insulated cable. The Local 
Board in 1890 declined to have the trees cut, and the committee 
recommended that that decision should be adhered to. A special 
meeting of the Council is to take place with reference to the 
supply of electric light in the district. 


Kensington.—In the minutes of the meeting of the Vestry on 
March 28 we note a report of the Law and Parliamentary Com- 
mittee, stating that the committee have had before them a copy 
of the arbitrators’ award in the matter of the price to be paid by 
the Kensington and Notting Hill Electric Lighting Companies, 
and find that the sum to be received by the Vestry thereunder for 
the land is £7,929. In a report which the committee have received 
from the surveyor it is pointed oub that the total area of the 
Vestry's land was 12 acres 1 rood 133 poles, for which the sum of 
£17,600. 123. 6d. was paid, and that the cost to the Vestry of the 
area of the land taken by the companies (3 acres 1 rood 44 poles) 
was £4,649. 6s. 10d. Tbe committee therefore consider that the 
terms of the arbitrators’ award may he regarded by the Vestry as 
quite satisfactory. | l 

Colchester. —The Electric Light Works Committee have agreed 
to become a member of the Municipal Electrical Association. The 
committee. have further agreed to drop the matter relative to 
the financial provisions in the suggested agreement between the 
‘National Electric Wiring Company, Limited, and the Council with 
respect to the wiring and fitting of the premises of persons who 
may wish to avail themeelves of the company’s system. Corre- 
spondence is taking place between the borough surveyor and 
the gas company respecting the accumulation of a considerable 
quantity of coal-gas in the cable conduite. Several applications 
from intending consumers for supply of energy for lighting and 
motor purposes have been received, including one for arc 
lamps and several motors of 30 h.p. and 16 h. p. A main is to be 
extended at a cost of £71 to meet this application. 


Warrington.—The report of the Eleatrie Lighting Committee, 
recently adopted, contained the following minute: A letter 
having been received from the secretary of the. Lancashire Electric 
Power Company, with a copy of the Bill amended in accordance 
with the undertaking given by the company to the President of 
the Board of Trade on second reading, and which now only contains 
power for the company to carry their mains through one district in 
order to reach another district, and power being reserved to local 
authorities to determine the route and to carry oub the work ab 
the cost of the company, it was resolved that on the compan 

iving a clause nob to oppose any future extension of the boroug 
ae ary, and to cease to supply within the extended area on 
terms to be mutually agreed upon, or in default to be settled by 
arbitration, the Corporation will nob appear on the petition 
presented against the Bil. an 


Electric Bells.—We have received from Messrs. Cassell and Co. 
a copy of a small volume by Mr. P. N. Hasluck on “Electric 
Bells.” The book is a very complete résumé of electric bell work, 
and will be very useful to anyone who wishes to fit up his house 
with a bell system. The book starta by giving usefal information 
as to the electric current and the laws connected with it. The 
wiring for the bells is then proceeded with, and barglar alarms 
are apecially described. The various kinds of batteries which can 
be used for bells are described, and then the construction of the 
bell itself. Pushes and switches occupy yet another chapter, and 
the book ends with a chapter on indicators for bell systems. -The 
book is profusely illustrated, the illustrations averaging over one 
per page. The volume is sold at the 1 price of Is., and we 
can recommend ib to anyone wishing to gain a fair knowledge of 
the subject with which it treats. 3 i 


Stockton. —The whole of the planb and boilers for the electricity 
works are now ready, and an effort is to be made to prepare for 
immediate delivery. A joint reporb by the gas manager, borough 
engineer, and the electric works manager has been agreed to 
showing the ruggested extension: of the public street-lighting. 
The number of lams are to be 24, meaning a capital outlay of 
£760. 4s. for lampe and posts. The cost of maintenance of these 
lamps would be, if 24 were burned until midnight and 12 from 
midnight to dawn, £679 per annum. Mr. Vesey Brown, the con- 
sulting electrical engineer at the gasworks, agreed with the joint 
report, but instead of choosing 27 are lamps with a candle- power 
of 27,000, be was in favour of having 36 arc lamps giving the same 
candle-power. This method would give a better distribution of 
light. The cost of the 36 lampe to the Corporation would be £660 
per annum for current and attendance, against £622 for the 27 arc 
lamps of the previous report. The District Fund Committee's 
recommendation that Mr. Brown’s auggestion be adopted has 
been agreed to. 

City Tondon).— At the Court of Common Council on the 5th inst, 
the Streete Committee recommended tbat the electrical engineer 
should confer with the promoters of the City of London Electric 
Lighting Company’s Bill with a view to E the insertion of 
a clause giving power to the Corporation to purchase the whole of 
the company’s undertaking outside the City on the same terms 
and at the eame periods as are stated iu the City of London 
Electric Lighting Orders, 1890 and 1891, and the Electric 
Lighting Acts with regard to the portion of the undertaking 
within the City. The committee also recommended that, in the 
event of a suitable clause being inserted in the Bill, the opposition 

the Corporation thereto should be withdrawn. The same com- 
mitbee recommended that the remembrancer should be instructed 
to lodge a petition against proposed alterations in the Bill of the 


. mittee was considered. 


Charing Cross and Strand Electricity Supply Corporation. Both 
recommendations were adopted, The Streets Committee, in their 
report, stated that in their ion the b was nob an oppor- 
tune time for changing the type of ic lamps now in use 
This report was agreed to. l _ 

Whitechapel.—A deputation from the Charing Cross and Strand 
Electric Supply Company waited upon the District Board of 
Works on Monday evening to endeavour to induce that authority 
to withdraw ite opposition to the company’s Bill in Parliament. 
By this Bill the company seeks power to lay mains from Bow, 
w the station is situated, along the Mile End and Whitechapel 
roads to the borders of the City. Mr. Fladgate, chairman of the 
company, acted as spokesman, and pointed out that the main 
would prove most useful should ab any time the municipal 
installation fail. It would also bring. in gre" as it would be 
liable to be rated. In reply to a question, Mr. Fladgate said he 
could offer no monetary consideration for disturbing the streets. 
The Board afterwards decided to reaffirm their opposition to the 
Bill. Id was also agreed to borrow £10,000 from the London 
County Council on account of sum as may be necessary to carry 
out that portion of the work of erecting the electric lighting 
installation in the district, as contemp: by the report of Mr. 
Wright, the electrical engineer of the Board, and such further 
work as may have been since d upon. 


Fulham. — At the Vestry meeting on the llth insb. the report 
of the Lighting, Electric Lighting, and Dusb Destructor Com- 
It contained the n engineer's 
rspord on the question of additional mains, arc lamps, and 
machinery required in connection therewith, that it is contem- 
plated to put down, and which was referred to him some fow weeks 
ago. The streets in which ib is proposed to lay the additiohäl 
mains, and to lighb by means of arc lampe, are as follows: phe 
whole of Lillie-road, the remainder of Dawes-road, the whole of 
King's- road. High- street from Fulham-road to Patney Bridge, the 
whole of Fulham Palace-road, Wandsworth Bridge-road from 
King’s-road to Wandsworth Bridge, and the whole of Munster- 
In these roads arc lamps and a gga es Baca for 
supplying private consumers down both sides are contemplated. 
The arc lampe will be arranged as before, so that the lamps on-one 
side of the street will be on a different circuit to those on-she 
other, to avoid total darkness in the event of a circuit failing. ‘že 
all 150 additional are lamps are provided, fed by four new circuits. - 
The poste are provided with two incandescent lampe and automatia 
switches, which come into operation on turning off the aros ab the 
central station. The total scheme is estimated to cost £49,540. 
The committee have adjourned the further consideration of this 
report for two months. „ e 
Tunbridge Wells.— The Town Council have received the follow - 
ing letter granting the telephone license: General Post Office, 
March 30, 1900. Sir, —I am directed by the Postmaster- General 
to say in reply to yuur letter of the 10th insb. that he is prepared 
to grant to the Corporation of Tunbridge Wells a license to carry 
on telephone business within the area marked on the map enclosed 
in your further letter of the 22nd inst. He will nob raise any 
objection to the period of 25 years proposed by the Corporation, 
but I am to point oub for their consideration that a licenso for a 
period of 19 years would be sufficient to secure thé right of local 
intercommunication with the syatem of the National Telephone 
Company under Section 3 (5) of the Telegraph Act, 1899; and 


that, under the same section of that’ Act, the company. will, if 
they accept the conditions therein ified, be entitled during 
the whole period of the license granted to the Corperation to the 


continuance of agreementea with local authorities in the area giving 
them power to lay underground wires, as well as to an extension 
of their license for the area during the same period. The Postb- 
master-General understands that the current rate of the National 
Telephone Company for unlimited user within the area ia £10 a 
year for subscribers whose premises are within one mile of the 


exchange and that an additional charge of £2. 10a. is made for 
every additional half mile. He proposes to fix this rate as the 


maximum rate for inserting in the license, bub otherwise he 
accepts the table of maximum and minimum rates proposed by 
the Corporation. I am to enclose for the information of the Cor- 
poration six copies of a specitication showing the conditions on 
which the Postmaster-General is prepared to approve the character 
and construction of the apparatus and circuits to be used in the 
municipal exchange system.—I am, sir, your obedient ser vant, 
(signed) G. H, Murray.” ; | a : 

Brighton.—We quote from the Sussex Daily News the following 
report, which was submitted to the Town Council on the 5th insb.: 
“Ina Ege report the Lighting Committee stated that they had 
received letters from Mr. Arthur Wright, the electrical engineer, 
suggesting the appointment of Mr. Joyce as acting manager 
during Mr. Fowler's absence, and an alteration in the terms of 
his own engagement. Mr. Wright stated that while being very 
willing to continue to take full responsibility under the Lighting 
Committee for the proper carrying on of the electric lighting 
undertaking, he now felt that ib was hardly necessary, or even 
possible, for him to continue to be nominally responsible for all 
the ordinary routine work of the businees, as the heads of the 
different departments were now perfectly able, with the help of 
the acting , to carry oub this everyday routine work. 
On all important commercial questions, and ‘ja cases of serious 
difficalties, he would, of course, prefer to be consulted, as the 
continued success of the Brighton eiectricity undertaking would 
always be his first consideration. He therefore propoeed that the 
terms of his appointment be redrawn, so that he should, in Tatare, 
be the consulting manager and engineer, whore duty ib : 
be to superintend the design of new extensions, advise the 
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Lighting Committee on commercial and technical developments, 
and through the acting manager, the organisation of the 
staff for proper carrying on of the supply business. Should 
he at any time have to absend from England, he would 
undertake to appoint a fully qualified electrical. and civil engi- 
neer to acb for him in case of emergeney. As an earnest of 

desire to continue to snperintend and be mainly responsible 
for -the carrying on of the Brighton electric lighting, with 
which he had been connected for the last 19 years, he was 
willing to enter into an agreement, should the Council desire it, 
to acbd as consultant for a minimum period of five years ab an 
annual fee equivdient to his present salary, and subject to the 
Corporation being able to determine such an agreement by three 
months’ notice, if thought desirable. Under this new arrange- 
ment he would be willing to pay bis travelling expenses, and 
thought the result of his wider experience in other towns would 
be of material service to the Brighton Corporation. As he had at 
present no intention of moving his residence from Brighton, and 
certainly not hie chief interest in its electrical welfare, he felt the 
only real effect of his propoeal on the Corporation’s electricity 
médertaking weuld be to develop a greater senso of self-relisnce. 
and responsibility in the acting manager and other members of 
the staff, without in any way endangering the continued success 
of the eléctricity. work The committee adopted Mr. Wright’e 
suggestions, and recommended that Mr. Wright should be retained 
as consulting engincer to the electricity undertaking ab his present 
apy (£600 per annum), provided he entered into an agreement 
in a form to, be approved by the town clerk, binding himself to 
remain in the service of the Cc 
the Corporation, on theie 
engagement, on three mont t 
mended that Mr. Joyce should be appointed seting manager pro 
tem.“ Upom a vote being taken there were 19 for and 21 against, 
and the report was declared rejected. 


* 


rporation for a period of five years, 
rb, to be ab liberty to terminate the 
8’ notice. The committee also recom. 


oort "4 TRACTION. 

Rast Barnet Valley. — Io is. roposed to construct a li ht railwa 
from Enfield to Cockfosters, ~ . s ý 

Middlesex Light Railways. The Commissionors will continue 
their enquiry on the 25th ines, 


pton.—The Board of Trade have sanctioned the 


‘Wolverham 
borrowing of £26,750 for tramway purposes. 
: Neweustie.—A commencement was made on the 9th inst. in 
opening up the roadway for the new tramline. i 
Yorkshire.—The Light Railway Commissioners have made an 
order for the construction of a light railway in the North Riding, 
from Sinnington to Rosedale, Tr 
" Worsléy.— Negotiations with the Salford Corporation with 


respect to the proposed tramways are continuing, ahd a committee 


has been empowered to complete an arrangement. 
. Golborne.—Tho clerk and surveyor. of the District Council 
bave been authorised to give evidence before a Parliamentary 
Committee in favour of the South Lancaehire Tramways Bill. | 
. Derby.—The Tramways Committee have decided to renew their 
feesent agreements for the period of three years, or until such 
time thad the tram system shall be reorganised on the electric oar 
. Birminghsm.—At a meeting on April 5 of the Public Works 
Committee the overhead system was approved for the Briatol-road 
tramways. ‘The report of the committee, referred to by us ina 
vious iesue, will be brought before the Council ab ite meeting 

n May. he 4 i ‘ vs a 
~ Glasgow. —The Tramways Committee of the Corporation recom- 
mend the appointment as assistant electrical engineer of Mr. 
M. B. Field, London, whose experience in three-phase work has 
been gained chiefly in the service of Mesers. Brown, Boveri, and 
Co., of Baden. „ ee | 

East Ham. —Ib is reported that in the event of the West Ham 


Kor pores obtaining powers to construct a tramway from the 
r 


ing-road to the Romford-road along Green-street, the East 

Ham Council would waive any powers granted to ib, should the 
Corporation so desire. N 
Worcester.— Owing to the proposal to use electricity as the 
otire power for the tramways, the Electricity Committee. wish 
to be prepared beforehand with a site upon which to erect works 
to supply the current. A valuation is to be taken of the Six 
Masters’ property with that object in view. ` 

Einohley.—It is proposed to construct a light railway from 
-Enfield vid Easb Barnet to ore A or Edgware. The railway 
would touch the Finchley perish ab Whetstone. A letter enquiring 
whether the Finchley Urban District Council would approve of 
such a scheme is before the Highways Committee, 
. Grimeby.—After once agreeing to municipulise, and twice to 
release to the present company, the Grimsby Corporation last 
Friday rescinded a previous resolution and again decided to take 
bhe necessary stepe for taking over the tramways, as the company 
refused to reopen the question of further concessions, _ 

Lovgton.— At the last meeting of the Town Council the Tram- 
ways Sub. Committee reported that they had lodged with the 
Board of Trade an appeal with reference to the alterations of the 
levels of the hr bie in connection with certain of the tramways 
constructed by the Potteries Electric Traction Company. 
Paisley. — We understand that Mr. Murphy has altered con- 
siderably his original proposal, and that on the 5th inst. he 
delivered over thé agreement between the Corporation and himselé® 


— 


Cwmbwrla, the section with the heaviest grad 
electric tramwaye. Ib is not expected that the cars will be running 
till nexb month. 
ultimately intended to run 21 small cars and 165 large ones. Me.. 
1 electrical engineer to the company, was present ab 
t 8. l l 


from the Royal Albert 
the consideration of the Council Committee, and, acco 
local Press, the committee favours the construction of a tram way 
by the Corporation iteelf, and has authorised the borough engineer 
to obtain exper 
requirements of the North Side residente and visitors. 


‘mental to navigation ‘to and from Preston 
taken to several of the clauses of the Bill, as encroaching on the 


drive. In a number of 


descent lamps on each pillar. 
been made, 


order for the borough of Glossop), who are propeted to 
2 


5 — 


binding him to withdraw the Bill from Parliament if terms cannot 
be agreed on, and gave his formal undertaking thas he still-intends 
to observe that agreement. 


d on the new 


Swanses.—On the 5th inst. a successful tri 


All sections are to be opened at once, and it is 


‘Bridiington.—The question of a tramway on the North Side 
rive to the Cliff Top has been agato under 
ding to the 


b opinion ag to the best method of meeting the 


Swinton and Pésdlebury.—The town clerk of Salford (Mr. 


S. C. Evans) having intimated that the Corporation would take 
over the lease and work the proposed new tramway lines in the 
Swinton and Pendlebury district on similar terms to those which 
hai been arranged with the Eccles Corporation, the District 
Council have resolved that the terms are unacceptable, and that 


the Council await the result of the South Lancashire Tramwaye 
Bill in Parliament. ms , 
Tramway Across the Ribble.—The Board of Trade ini their 
report on the Southport and Lytham Tramroad Bill consider that 
the pro conveyor bridge across the navigable channel of the 


‘Ribble leading to Preston, and the method of working the bridge, 


irder, will be debri- 


coupled with the insufficient height of the 
Objection is 


ocks, 


jurisdiction of the Preston Corporation. 
Leeds.—It is expected that the second large steam dynamo 


‘which Messrs, Fowler are 5 be completed shortly. 


The Tramways Committee will then be able to extend the electric 
syetem of tramway traction in the city, and probably in a month 


or 80 electric cars will be ranning along Vork. road and Beckett- 


street. When the Electrical Construction Company. Limited, 
bave carried out their contract, referred to in another column, it 


will be possible to have electric cars on all the routes in the city, 


Lytham.— The arrangements between the tramways company 


and the Council have now been completed. The draft scheme 


-embodies practically all that the committee considered ni 


Lytham. The company will widen Clifton. 
places wood pavement is to be laid. If 
the overhead system is introduced, they wiil place six electric aro 
lamps in places to be chosen by the Council, and fix two incan- 
Various other concessions have 


in the interests of 


Glossop.—The Town Council have accepted a proposal from 
Edmundsons’ Electricity Corporation, Limited, Westminster (to 
whom the Glossop Council have transferred the electric li hting 
o tne 
risk of establishing an electric tramway in the borough, believing 
that by combining the electric lighting and tramways they would 
effect such economies in the management and working expenses as 
would make the tramway undertaking a success, the fare to be 


Id. per mile, and the maximum fare for any distance 2d. 


Carliale,— The town clerk, on behalf of the Town Council, and 
Messrs. Sherwood and Co., parliamentary agente to the Carlisle 
Tramway Company, with the company’s engineer, Mr. Dickinson, 
recently waited upon Sir Thomas Blomfield, of the Board of Trade, 
ab the offices of 5 de 1 in ne with regard idan 
present position of the Car tramway echeme, © pro ü 
of the coe eny were laid before Sir Thomas, and the town olerk 
explained the attitude of the Corporation. Colonel Yorke, the 
engineering inspector to the Board of Trade, is to report on the 
matter. f 

Sowerby ridge. —At the last . the District Council a 
letter was read from the town clerk of Halifax stating that, not- 
withstanding the decision of the Parliamentary Committee on the 
Huddersfield Corporation Bill, the Halifax Corporation were deter- 
mined to persevere with thei: Bill, and ib would strengthen the 
Halifax case if the Sowerby Bridge Council would pass a resolu- 
tion in support of the Bill. The Council resolved: “ That, not- 
withstandin the decision in the Huddersfield case, the Halifax 
Corporation be requested to persevere with their Bill relating to 
tramways outside the borough.” | 3 f 

richten. — The Tramways Committee have instructed the 
borough engineer and surveyor to prepare specifications for laying 
the concrete foundations and vod paving in the roads forming 
the tramway routes, together with the necessary detail drawings, 
and resolved : ‘‘ That the Works Committee be informed that, in 
the opinion of the committee, the construction of the whole of the 
tramway routes should be pub in hand ab the same time, and that 
they be requested to consider the question of paving with wood 
the portion of the roads forming such routes nob covered by the 
tramlines wherever, the gradients admit of its practicability.” 


Rhyl. —Ab a recent special meeting of the Council the Electric 
Light Committee brought forward a for the extension of 
the Rhyl and Prestatyn lighd railway system through Rhyl, 
travelling the length of the sea-front, touching the marine lak 


and returning through the principal thoroughfares to the starting 


point at. the Grand Pavilion. e overhead wire system was 


objected to by bome members, and it was contended that trams on 


the sea · front would be a source of danger to children. The 


568 


Council decided by the casting vote ef the chairman to senction 
the echeme, It is stated that 4 ratepayers’ meeting will be called 
to protest against the proposal. . : 
ParHament.—In the House of Lorde on April 6 che Southport 
Extension ànd ‘Tramways; Stockport Corporation Tramways, Oity 
and Soath London Railway, and Glasgow District Tramways Bills 
were read a second time. In the House of Commons on April 2 
the Reading Corporation Tramways Bill was considered. On 


April 6 the Airdrie and Coatbridge Tramways Rill was read a 


third time. On April 9 the Lincoln Corporation Tramways Bill, 
which has already passed the Lorde, was read a second time. The 
Southport and Lytham Tramroad Bill was also read a second time. 
The Committee of Selection in the House of Lords have nominated 
a Select Committee to consider the Taff Vale Railway Bill. The 
committee will meet on Wednesday, May 2, to hear counsel and 
take evidence, ~ i 8 
Aberdeen. A committee of the House of Commons have now 
come to a decision with to the Corporation Tramway Bill, 
which was announced by the 
unanimous that the tramway ought not to go through Market- 
street. The oniy dier on to be disoussed is whether to give 
pore tor lina No. 4 to Torry to go to the corner of Victoria 
idge and the North Esplanade or to go through higher up 
towards Palmerston-road. Bub I au that is nob a very 
important point. Io ought nob to go down a crowded thorough- 
fare. With that exception we pass the preamble, and wish a 
clauso put in that no brackets be put against houses without 


consent. We do that in every case of the kind.” The clauses are 
now being considered. 


Neleon.—The® town clerk has prepared a statemend on the 
spbject of ee ition of Nelson to the Burnley Corporation 
Tramways Bill.— With regard to the Bill of 1900, ib appears that 
the local authorities feel that, before consenting to the. expenditure 
of £160,000 on the trunk line in reconstruction, they should be 
assured of the necessity and reasonableness of the proposals. The 
present tramway is undoubtedly a profitable undertaking, and 


the local authorities have only asked for fair treatment, and are 


sanguine that the last offer they made to Burnley will ultimately 
be found to be moderate and reasonable. The preamble of the 
Bill has been proved, the neb result er thad Burnley ie autho- 
rised to construct some new tramways in Burnley, and the local 
authogities.are. authorised to double the present line on a 4ft. 
gauge. 

Birkenhead.—The Tramway Committee's minutes with regard 
to the takiag over of the tramways by the Corporation from the 
cones were to last week. During the debate it was 
stat 
they ought to undertake in this electrical equipment was the New 
Ferry Hne, and they hoped the Wirral Company might be able to 
run their trams u some form or other, but when they came to 
consider the cost of maintaining another line of horse trams along- 
side their reconstructed line ib was looked upon as Impossible. 
The committee aleo eonsidered that Rock Ferry and New Ferry 
were eerved with ferry boate, the joint railway, and the 
tunnel, and all thoee things suggested that the district for a few 
months could do without horse trams. - Bub they believed if the 
Wirral Company did not start a service, another service might be 
started with buees. ns 

Reafvow,.--4d a recenb meeting of the Upper District Sub · 
Committee on Parliamentary Bills, the Glasgow Dietrict Tramways 
Bill was again under consideration. The committee agreed to 
stipulate, as regards the purchase clause, that sho same clause az 
shall be accepted by the burghs of Paisley, Jobnstone, and Renfrew 
shall be a plicable to the portions of the tramways within this 
district, Finally, ib was decided to insert various stipulations 
nares upon into a draft agreement. A letter from J. D. 

arwick, town clerk of Glasgow, stating that theCorporation Tram- 
ways Committes desire to open negotiations with the District 
Committee with reference to the formation of a line of tramways 
from the bomdary of the burgh of Partick weatward along Yoker- 
road to the 5 was read, and it wae agreed to 
recommend that matter be remitted to the sab - committee 
for consideration and report. 


Cheshunt. —The Light TAA Commissioners have held an 
enquiry into the application made by the Hertfordshire County 
Council and the Metropolitan Tramways and Omnibus Company, 
Limited, for an order to authorise a light railway commencing ab 
the Middlesex and Hertford couaty boundary in the Hertford-road 
at the termination of the proposed Waltham Cross and Enfield 
light railway, and running thence in a northerly direction along 
the Hertford road, the various portions of which are known 
pa Crossbrook-street, Tarner’s-hill, New. toad, Chesbunt-strest, 
Cheshund Wach, and Turnford. The Earl of Jersey aid the 
question of competition had arisen, and there was a certain amount 
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Chairman as follows: ‘‘ We are 
mill. 


an extension of 4ft. 
Methlick and Logierieve Station vid the villages of Tarves and 
Pitmedden, on which exteheion the raile could be laid. 
the idea of a similar tramway near Portrush, in 
Ireland, the driving 
would be aber 
could be brought f 
opposite the Little Water, and 
to Methlick. 
He concluded with an appea 
much needed facility.— Aberdeen Journal. 


order to authorise the reconstruction of the D 
tramway is to be opposed by the North. Eastern 
_who have lodged notice of objection with a view of preventing. the 
tramways passing over their level crossings 09 
On the 9th inet. new elec 


construction, the r 


at the committee were of opinion that the first bustnees | 


Council a long discussion took 
as to the proposed Witney, 
railway, the cosb of construction being 
The promolet hope to obtain half this amount from the Treasury 
as B 


of competition in the matter; but. the i 
of euch large importance as to justify the Commissioners throwing 


the scheme out en that ground. There would be au opportunity 
for the railway company to a the Board of Trad 


that was the only Sg Spe to the seheme, they should be 
‘prepared 


bo recommend the of Trade to grant the order. 


: ` Proposed Tramway for Tarves District.—Ab a recent meeting ` 
of the Tarves Literary Society Mr. J. D. Webster, Tarves, read & 


paper on a tram railway for the districts of Pitmedden, Tarves, 
and Methlick. Dr. Munro, Tarves, vice-chairman, presided, and 
Lord Aberdeen and Lord Haddo were present. The opening part 
of Mr. Webster s paper emphasised the point that what the 
district required was not a railway, bat a tramway on the roadside 
of sufficient weight to carry goods and cattle traffic as well as 
passengers. To execute this the coneend of three important. 
powers had to be got—viz., the landlords, the County Council, and 
the railway company. There seemed no reason why 
should not be willing, as such a tramway 
compete with the railway, but would bring 
Ib would also be a 
If these parties were willing, Mr. Webster made the proposal 
that a public company be formed to carry oub thé scheme; thut 
obtained to the public highway between 


Following 


power euggested was electricity. 
by turbine wheels ab Methlick. 
rom the River Ythan, tappi 

bringing it down t 


The water: 
the stresm 
weed bank 


Hull —The application of the ion for a provisional 
ailway Company, 
the Hedon.road. 


the cara worked 
from Sb. John-atréet to Juanction- 


, and when.it is opened for the passage of 


Conntrissioners thought the - 
question had better be decided by the Board of Trade—ib was nob. 


e ås 


the North of: 
Phe power 


pool and Mar fleeb 


he only means of cm | 


three © 
would in no sense 

grist to the railway — 
eat relief to the roads in the district. -- 


— 
My 
J 
N 


M 
— 


Mr. Webster estimated the total cost at E45, 000 
1 to all interested to agitate for this - 


EERE 


tric cars were taken from the Hessle-. -` 
road sheds to the Holderness-road section, which has just deen 
completed. Acoording to the Leeds Mercury, | 
admirably round the curve 
street, and thence passed along Savile streed for the journey to 
Holderness-road. This section has presented some difficulties in 
oad being over the North Bridge, which spana 
the River Hall, and which was ab one time t 
munication between the east and wéatern por 
difficulty here has been ov 
ab each end of the brid 


3 
tions of the city. The | 
ercome by the erection of two posts, one 


* 
aa 
“ 


vessels, that portion of the trolley wire passes over the land lines. o 


On the bridge being replaced across the stream, there are automatic 
couplers, 
There. was 


which ensure at once an unbroken electric currenb. 


t had’ 
room for the over- 


the 10th inst. Major Yorke, R.E., was taken over the 


e East Park, and during’ 
prove.a great 


boon to the persone 
this, the largest park in Hull. 


On the two lines which. 


close upon, and sometimes 
per week. Up to the present there has been no 


Glonocestersbire,—Ab the recent quarterly meeting of the Town 


on the report of a committee 
urford, and Andoversford light 
estimated at £130,000. 


ree grant, and applied to the County Councils of Oxfordshire 


and Gloucestershire to contribute, as loans, £15.000 each, repay- 
able, with 3 per cent. interest, in 40 years by means of a sinking . 
fund, and hope to obtain the balance of £35,000 in the locality by 


the issue of debentures and ordinary shares. Mr. G. S. Bayley, a 
member of the committee, said a good deal of evidence was bakoa. 


` 


also extra work on the Holderness-road section, for 
the reason that, in the first place, the level crossing of the North- 
Eastern branch had to be passed ; and, in the second, the high- 
level bridge carrying the Hull and Barnsley line to the Alexandria 

Dock had to be passed under, and for this purpose the road 
to be slightly lowered, so that there would 
head trolley wires. All these difficulties have been at length over- 
come. On 
roate, and we understand the 


olderness-road section Was declared 
open at noon for the conveyance of pee, The electric 
trams go eastward to a point adjoining t 

the coming summer they will 
visitin 
open 


— 
+ 


* 
"> 


in July last, the Anlaby and the Hesele roads, the weekly 
takings in penny fares amount to p 
exceed, £700 
statement made to the Council as to the percentage of working 
expenses. f * 


at the enquiry, one of the witnesses saying that it would for one E 


thing enable the stone quarries to be worked. St. Paul's Cathedral 
was built principally from stone out of one of the quarries in the 
district, which the witness said contained sufficient to build 
“ten million more cathedrals.” The committee recommended 
that one month’s notice be given for the next meeting of the 
County Council in accordance with the first schedule of the Light- 
Railway Act, 1896, to consider the advisability of making applica- 
tion to the Light Railway Commissioners for an authotity to 


advance the sum asked. The report of the committee was -~ 


agreed to. We understand that the Jomt Streets sad Electricity 
Sapply Committee of the Corporation have had the terme suggested 
for the supply ef power to the tramways company under further 

this week. Tho company soughd an abatement of 


it wae reported to the Worcester City Comncil that terms had 
been come to with the British Electric Traction Company in 
respect of ia light railway scheme of a similar extent and to serve 
a similar population. The terms of supply were as follows: the 
first 200,000 units per year, 2d. per unit; the second 200,000 
units, 13d: per unit; the remaining units, lid. per unit. 
agreement as to price is to be subject to revision at 14 years. We 
understand that the terma offered by the Gloucester committee to 
the local company are approximately the same, with one important 
exception—viz., that Worcester secures a contribution of £5 000 
from the company. By li respect of necessary. works of street improve- 
ment. It may also be remarked that no rental is asked from the 
Gloucester, compan 

and that the wwe ir charge 
electriaity ae understand that the successful issue of 
Worogater fe. 5 has converted some of the Gloucester 
oommit tes previously all but unanimous on the matter who 
voted .a the Council’s meeting lasb week in favour of waiving 
some part of the charges. 

Salferd.—Mir. A. P. Trotter has held an enquiry into an appli- 
cation. by. the qed Council for sanction to borrow a sum of 
£227 892, the balance ef the amount required for the recon- 
struction-and electrical 
the powers of the Salford Corparatten At, 1899. Mr. L. C. Evana, 
town clerk, in stating the case for the Corporation, explained the 
method ander which the working of tbe tramway syatem of bhe, 

serie er to the Manchester Carriage and T 


powseenan ef the tramways pad work them on their own account. 
poration-were authorised to reconstruct the tramways and 
to comueruct additional tramways and equip them for electrical 


traction, and the enquiry had special reference to that part of their | 


powers, Under their Act of 1899 the Corporation were authorised 
to 3 for the construction of tramways £250,000. The amount 

ised in their application was made up as follows: For 

poles: dpane.. Wires, e ate. 

uildings,” £83,380; legal and professional expenses in ‘connec 
tion A b the whole mattér, 45, 808. The Corporation under 
their had entered into an agreement with the Urban District 
Council of Swinton and Pendlebury.to work their tramways for a 


period of 21 years, and they also had an agreement with the Eccles | 
Corporation bo work their tramways for a period of 35 verre Id 


was desirable, to say the least, that the 5 ae ipment o f the 
borough should be laid down by * , 1901. 

Little heyond their powers to carry that oun, 
was their desire. And if they could prevail upon the Board of 
Trade to give the matter of the present application early con- 
sideration, the Corporation would be gratified, 

now ne otiating with the authorities of the Swinton and Pendle: 
bury district and. with the Corporation of Eccles as to the 
reconstruction of their tramwaya, and before they could make 
final arrangements with those authorities they would like 


the fanction of thé Board of Trade to purchase the land 


and to erecb the an under- 
taking of the character propo 


should be dons, so thab when the lease with the Manchester 


buildings necessary for 


Carriage and 9 95 Company expired the tram service might f 


continue without any block or hindrance, Mr. E. Hutton, tram- 


ways engineer to the Salford ‘Co: poration; explained the deballs 


of the acheme and ‘the various items of expenditure. The Town 
Clerk said certain contracts in connection with the work were 
already let, and others were being prepared. Arrangements 
would probably be made, as in other places, to light the streets 
along the tram route by electricity. Three Corporation com- 


mittees were concerned in the present scheme, bub there was no 


doubt ultimately that an arrangement could be come to Ke 
those committees. Mr. Clirehugh, electrical engineer, al 8 
evidence. yr Trotter said he would report to the Board of” 
in the usual manner, and, in view of what the town clerk had 
said ás to the urgency of the matter, he would make his report at 
once, — Manchester Guards zn. l 

; m — 


_ PROVISIONAL PATENTS, 1900. 


Site. „ ct ao FZ 
-F+ 17 om * APRIL 2. 
6101. 8 in und. connected. with. microtelephones. 
Hermann Oppenheimer, 55, Redcrogs-street, Barbican, 
London. (Actiengesellachafp Mix und Genest, Germany.) 
6163. “Titprovemente in and relating to shade rings for use 
in connection with electrical and other lampholders. 
Robert O’Brien, 44, Brazennòse- street, Manchester. 
6129. improvements in and connected with the production ef 
paste carriers for collectors of electricity. Richard 
von Gritzel,, 47, Lincoln’s-inn-fields, London. 
6141. Improvements in magneto -clectric generators for 
electric ignition purposes. Arthur Frederick Evans, 
3, Southampton- buildings, Chancery- lane, London. 
site W in and connected with olectrically- 
prepelled. motor vehicles. Philip Middleton Justice, 
55, Chancery-lane, London. (Columbia and Electric 
> Vebicle Company, United States.) (Complete apecifica- 


aoe 
APRIL 3, 


6165, Improvements in tancandescent lamps. 
82, Vietoria-street, London. 


1 


James Swinburne, 


ems im 


The = 


y in respect of wayleave, as in some other towns, |, 
roposed is that for the supply of l 


equipmens of the Salford tramways. under 


ramwaysa. I 
ka: 1901 the Corporation would, he said, enter into |. 


£42, 155 tramcars, £95,315; land and 


b might be a 
bub at all 1 that | 


because they were | 


sed. Ib was essential that this |' 
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5 shat on nony that the mateer was under consideration 


in armoured copamite for electric. wires, . 
„Jacob Benjamin Boutillier- and. William. Benjamin 
Hunter, 100, Wellington- street, Glasgow. (Complete 


: specification.) 


rovements in. and appertaining to .switohes for 
. @lectromotors. Henry Crofts Longsdon and Sydney 
Dale, 17, Hanover- street, Keighley. 
‘6209. Improvements in 5 bonds tor street mains; 
‘ Griffith Brewer, 33, Chancery-lane, London. (Adolphus 
Alvord Knudson, United States.) 

6217. An improved compound or material er — 
valves, celis for storage batteries, and 
purposes. Philip Hyman Rosenbach, 45 Southampton: 
ela e Changery- ane, London. (Complete specifica: = 
tion * —ü—U—U— te 


6204, 


6218. Improvements in machines ‘for 3 


kaalap, 
weldiug of workiog: metals. Charies Lewis Coffin, 
45, Southampton - buildings, - eared lane, | London, 
(Complete epecifieation.) 
6387. Improved electrical gas - igniting a „ Jacob’ 
Schwarzenbach, 322, High Holborn, Tondon: - 
6244 Improvements in and apparatus for manufnctariog 
plates for electric batteries. Louis David, 
45. Southampton. buildings, Chancery-lane, London. 
6261. ta provements in electric. ae resigtaziogs. 
Claude William Atkinson, Queen Victoria- street, 
London. (Complete specification.) 
APRIL 4, 


6278. F shade or globe. holders for ‘electric. 
lights, . John Gordon Beavers, 4, Var pore ion atra, 


i 


Manchester. . 
6296. Imp: ovements in electric furnaces. ‘Wilhelm Borchers, 
78, Fleet-street, London. (Complete specification.) 
“6301. Improvements: in or connected with means ne 
electrically igniting miners’ safoty lamps. William. 
$ Best, 33, Chancery-lane, ‘London. 
6818. ‘Improvements in and in apparatus for the production 
of soda and chlorine by the electrotyais of i 
of sodiuni, the invention being also applicable for- 
. _ ; the ‘production of potassium, sodium, alumintuta, 
or other metals of the same otas». Henri Albert 
l Cohu and Edmond  Giesenberger, 53, Cirancèry. lane, 
London, ee a 
6817. Improved ' antomatic: ilni for 
ducting wires and the like. 
` Thompson, 322, High Holborn, 
Vittani, Italy.) 


overhead 

William Phillipe: 

London, (Enea. -o 

648. A new and improved insulation for electrical wires. 

Hartwell Wiliam Webb, 9, Queen Victoria-streeb, 

London. 

6385. Improved methods of and apparatus fer electrically 
separating the relatively volatile liquid component . 
from the component of Wraceo eer substances. of 
composite Guids. John Franci ley, 45, Southamp» . 
_ton-buildings, Chancery-lane, London. (Complete 
specification. 

6108. Improvements in switches for use with elogtrie motors, 

William Harding Scott, 47, Lincola’s- inn- en ramen. i 


` APRIL 6. 

6478. A self-contained electric incandcacent lamp and aiiai 
of te a samo. Edward Harnett, 61, Chancery-lane, 

6478. Improvements. ie electromagnetic m mechanism, Walter 
Frederiok Jones, 322, High ee London. Com- 
plete specification. ) 

6479, Improved accumulator plate. Paul Ribbe, 322, High . 
Holborn, London. (Complete specification.) 

6488. An improvement in apparatus for simultaneously 
actuating from one point- the: cemtroliing. switches . 
ee ee erent oe LE PEA CB oe 
Siemens Broe a Co., Limited, Birkbeek . 
chambers; athampton - buildings, - lane, 
London. (Siemens und — 
Germany.) (Complete specifieation. ) : > 

6496. An improved automatic eireuit breaker for use in 
contiection with electric railways. Johann _ Bkopeo 
and Moriz Orel, ' 19, Holborn, viaduct, London, ' r 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published April 28, e 
1899. 

7108. Apparatus for controlling the reversing mechanism fos 
rudders or the like by means of electrical waves, 
Orling ahd Braunerbjelm. Date „ for under Inter- 

national Convention, Feb. 27, 1899.) . 

7761. Telographiec transmitting tustruments. Gardner. 

7863. Electric incandescent lamps and their manufacture, 
Cazin, 

8075. Electrical deublegele tuned lamp-post (or bracket) 

5 5 switch to prevent fusing of mcr sere 
arter 


APRIL 5. n 
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8282. 3 for testing electric primers, batteries, and 
Fraser and Elphinstone. 

W electric riveting machine. (Von 
Kodolitech.) 

. Electric moter carriages or vehicles. Lewis. 

, Safeguard against screw loosening on clectric incan- 
descent lamp shade helders. Schloesser and Moeres. 

Telegraphing graphic or other matter automatically 
without wires, and apparatus therefor. Greville- 
Williams. 

Proce:s for the production of accumulator plates. 
Lehmann. 

Electrio cireult breakers. Belfield. 

„Portable telephones. Ericsson. 
Controllers for electric motors, Belfield. 

' Wright, and Wurts.) | 

Electro - mechanical impulse deviees, applicable 
clocks and for other purposes. Campiche. 

Ejedtric arc lamps. Pomeroy. 

Electric circuit breakers. Davis. (Date applied for 
under International Convention, Nov. 4, 1898.) 

Systems of electrical distribution. Scott. (Date applied 

for under International Convention, Nov. 4, 1898.) 

Mould for casting plates or grids fer secondary 
batteries. Gent and Jevons, 

Electrical accumulators or secondary batteries. 
Behrend. 

. Devices for breaking electric circuits and protecting 

t the samo from excessive currents. Thompeon. (Rolfe 

Electric Company.) 

. Menophase electric motors. Thompson. (Cantons.) 

ae ster fuses and electric detonator fuses. Smith and 

rrie 

Electrodes for olectrolysers. Eycken, Leroy, and 
Moritz. (Date applied for under International Conven- 
tion, May 23, 1899.) 

Regulating clectric alternators. British Thomson- 
Houston Company, Limited. (Steinmetz.) 

Means for cooling electric and other brakes. British 
Thomson- Houston Company, Limited. (Ekstrom.) 

Alternating electric current motor systems. British 
Thomson- Houston Company, Limited. (Davis.) 

95745. Method of regulating dyname-clectric machines. 
corani Thomsen-Houston Company, Limited. (Stein- 
metz 

Electric railway systems worked with alternating 
currents. British Thomson-Houston Company, Limited. 
( Armstrong.) 

Electric meters. British Thomson · Houston Company, 
Limited. (Haskins.) 

1900. 


, Manufacture of elect: ic accumulator plates. Stanecki. 
. Apparatus for regulating the electric lights on theatre 
stages. Siemens Bros. and Co., Limited. (Siemens und 
Halske, Aktien- Gesellschaft.) 
5 for telephonic and telegraphic signalling. 
opov. 
„Manufacture of secondary batteries. Hathaway. 
. Insulation of electrical conductors. Frank. 
. Manufacture of electrically conducting material. 
Sanders. 
. Bleotrical secondary batteries. 


Dadgeon. 


(Stillwell. ) 
(Davis, 
10393. to 


14418. 
114465, 


11446, | 
11780. 


12478. 


23738. 
25463. 


25453. 


25748. 


25752. 


Commelin and Viau. 


TRAFFIC RETURNS. 


SS ee ee a em a eG 


Returns for parent Total. receipts for 
Line. week half-year. 
i Ending ,1900. 1899 decrease. 1900. | 1899. 
paar Tram- £ £ 2 4 £ 
ways Co... . Apl. 7 |4 280/4,505) — 225 55.514 53.311 
Blackpool. Fleetwood „ 9 206] 602 — 396 | 2,278 | 3,123 
Bradford City Trame| „ 8 385| 351 + 34| 541 — 
Bristol Tramways Co.] „ 6 |2,738|3 587 - 849| — — 
City & South London ,, 8 1,380 976| + 404 |17,319 |15,215 
Dover Tramways ...| „, 7 160) 214 - 54 2,028 | 2,109 
Dublin U. T., elec. cars ,, 6 5,0161, 268 +3,748 | — — 
Dublin S. D. Electric] ,, 6 — — 
Halifax Corporation| ,, 1 30, 304411, 2740 
Hull Co ratna E. S.“ „ 7 — 28.685 
iverpool Cor porat 'in ,, ld 86.628 76.010 
Liverpool Overhead) ,, 8 19,454 |18,699 
Sheffield Corporation| „ 8 = aa 
South Staffordshire „ 6 245 | 8 505 | 8,588 


@ Since April 1, 1899. 5 Since June 29, 1898. d Partly electrical. 
e Since July 5, 1899. 


. Norg.—Apparent decreases due to Easter falling in correspond- 
ing week last year. Other returns, received boo late for classifica- 
tion, will be found amongst our Business Notes.” 


COMPANIES’ STOCK AND SHARE LIST. 


per Pref., 80,001-60,000 . „ 5 
—— 4} per cent. First Mortgage Debenture Stock, Red. 100 


Eleetrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201- 101,200 . 1 
PE geet a and 85 N FC 0 
Brompton nd R 5 . LE eid 5 — 5 
— 7 per cent. 5 „6 06 „ 2„ 0 once ee wens 2 (J 
Charing Cross and Strand.. A e 
— 80,00 1-50,000 comoeme eererece teen as’ 6 
a per cent. Cum. Pref. awa ae ee ca neeo asos soseo . 6 
Chelsea per cant. Bebe 6 %%% „%„6„„6„%„6„„6%„%„%„% „ „ 66 „ „ 6606064 5 
— $A cent. 5 177 L 
City of London, Ordinar ggg cemmccrece 10 
8 per cae ea Cansatative Prall. — 10 
8 Debenture Stoobkÿ nn 100 
County anty of don and Bruab Pro: inolal, N . 19 
—— 6 per cent. Cum. Pref. .. 1 


— 44 per cent. Debentures Prov. Certe. All pa. Rd. 
Edmundsons’ Electricity Corp ration, Ordinary, 1-17,400.. 5 
Kidderminster and Dist. Nec. lentes and Traction, Pref. 10 
London 1 ee ee eee ssee0e Ge 62 rower : 


Name. * 
Commereial and Industrial.— 
Aron Lg waht Meter, 6 p.c. Cum. Pref. asa 1-126,000 1 
Britiah Insulated Wire, Ord., 1-40,000 ed ~ „ „ „%% or „%% „„ „„ dOu 6 
6 per cent. Cum. 9 4° 9 22562 „ „ „„ „%% %% ence „% b. 
—— 5 cent. Mortgage Dobenturens 100 
British Electric Works, inary 50, 001-95, 000 2 „ % %% „6 „% ee i 
— lee cent. Cum vi er ae ee 
Reiten w. cent. Prst Mor . 1 8 
ed par cent, poe oen Pref.. 
Brash Electrical e 
. 6 per cent. Pref. . reses esssS 100 
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NOTES. 
Strike of American Telegraphists.—The Central 
News Agency says that a great strike has taken place on 
the Southern Railway, all the telegraphists having come 


out. The gravest inconvenience has been caused, the strike 
affecting no less than 6,000 miles of road. 


An Electrical Deal.—We learn from America that a 
large deal has just taken place on that side with respect to 
the American Siemene-Haleke Company, the whole of the 
share expital of which has been bought up by the General 
Electric Company of America. It is interesting to note 
that the Siemens-Halske works and plant at Chicago are to 
be kept open as a western branch of the buying company. 


The American Institution of Electrical Engi- 
neers. — In view of the annual: election of council 
members of this institution, which this year is to be 
held on May 15, the following gentlemen have been 
nominated: for president, Mr. Carl Hering; vice-presi- 
dents, © ‘Messrs Gano S. Dunn, Arthur V. Abbott, and 
W. L. R. Emmet ; managers, Messrs. W. S.. Barstow, 
Calvin W. Rice, C. T. Hutchinson, and R. D. Mershon; 
treasurer, Mr. G. A. Hamilton.; and een Mr. R. W. 
Pope. 

Telephone Rates.— The many enquiries of the Post- 
master-General have failed to elicit any definite statements 
as tø the telephone rates to be charged when the new 
London telephone system is ready. The policy of the 
Post-Office officials in this respect is sound, as in compe- 
tition it is not well to prematurely show one’s hand. As 
soon ab the equipment of the exchanges and the under- 
ground wires are ready, there will be'a rush of subscribers 
if the ‘rates are reasonable ‘and rapid connections can n be 
made. 

Perpetual Motion. — Mr. A. E. Gilbert, 1 155 
machines for obtaining perpetual motion from gravity were 
illustrated in some of our recent issues, writes to us to say 
that he bas now made arrangements for the building 
of a working model of his latest type of machine. The 
prineiple of this machine, he states, is distinctly different 
from those illustrated in the Electrical Engineer of March 9 
and 16: He now guarantees to produce within two months 
a machine to run continuously for 24 hours with ordinary 
bearings. We trust that the guarantee has not any penalty 
clauses attached to it. 

Tramways in Cheapside.—Mr. J. W. Benn, of the 
London County Council, has no objection to making the 
users of tramways pay more than their share of the rates. 
Thus he estimatés the ultimate profit of an electric tram- 
way system in London at 14 millions, giving a relief of 
10d. in the pound to the rates, As regards tramways in 
the crowded London streets, he proposes to sink them into 
subways under the streets, but he does not add his opinion 
as to the cost entailed by this procedure. After all, are not 
the desp- level lines, such as the Central London Railway, 
an anticipation of Mr. Benn’s suggestion? 


Sheffield Trams.—We are glad to notice that on 
Good Friday yet another portion of the Sheffield Corpora- 
tion tramways was opened. The portion opened was the 
Ecclesall-road route, and has just been. electrically 
equipped. The route taken by the trams is a favourite 
one for holiday makers, as the Endcliffe Woods lie in that 
direction. In consequence of this a six minutes’ service 
was given, eight cars being used. This is, however, on 
account of the holiday, two above the number which are 


regularly to do this journey, the proposed arrangement 


being an eight minutes service with six cars. There are 
on thé new section seven halting places in all. 


The American Patent Office.—The American Patent 
Office are arranging an interesting exhibit in the Paris 
Exhibition of models which have been deposited with them 
in connection with applications for patente. Amongst the 
200 odd models which have been dispatched from the 
States, and which should now be almost ready for view, 
are the early models of Edison; Brush, Thomson-Houston, 
Maxim, etc. The firat electric motor, designed in 1834 by 
the late Prof. Joseph Henry, will be on view, as will also 
the first printing telegraph, invented by Edison in 1874.. 
The exhibit is under the charge of Mr. E. P. Moore. 


The Pollak and Virag Telegraph.—The inventors 
of this system have been making extensive experiments at 
the request of an American cable company, and they have- 
equipped lines between Chicago, Milwaukee, and other 
places in the States. The highest speed they have been 
able to obtain with clear and readable signals has been 
155,000 words per hour, or, to put this figure into a more 
common unit, they obtained almost 2,600 words per minute, 
Trials were made between New York and Chicago, and, in 
spite of most unfavourable weather, over 1,000 words were 
sent and received each minute. We do net yet gather 
whether the American cable company has decided to take 
up the system commercially. 


Electricity on Warships.—<As was 448 84 in 
Mr. Grove’s paper before the Institution of Electrical 
Engineers, the double turrets of the United States battle- 
ship “ Kearsage” are operated by electricity. Those have 
just been subjected to severe tests, and have come out of 


them with a satisfactory record. Captain W. Folger, of the 


United States Navy, in telegraphing the results to the 
United States Navy Department stated that the experi- 
ments were a complete success from all standpoints, 
structural and military. There was, he states, no inter- 
ference between the planes of guns or inconvenience from 
smoke. The structure was also strong enough to withstand - 
the united discharge of the four guns carried in either 
turret. 


Automobiles.—In view of the gradually senting 
use of motorcars in our own and other countries, we are 
led to wonder why these vehicles have yet retained their 
original form and look just as though the horse, which 
should have been in front, has somehow been lost. The 
forlorn look of the ordinary type of motorcar, especially 
when it is stationary, cannot help striking one, and we 
think some change might be made in the upper conetruce 
tion of the car which would give it a complete appearance. 
The question is an old one, having been raised when the 
first cars began to appear in our streets, but in spite of the 
time which has elapsed since the passing of the Motorcar 
Act, we notice no change for the better in the shape of new 
motorcars. 


‘Institution of Mechanical Engineers.—At the 
meeting to be held on April 26 we notice that the paper 
down for discussion is one by Prof. H. S. Hele-Shaw, 
LL D., ete. The subject to be brought before the institu- 
tion is to be “ Road Locomotion.“ Motorcars, of course, are 
to be the principal subjects dealt with in this paper, and the 
author will raise, we should say, a great many points upon 
which discussion may take place. In the first place, he 
will show that the charges with motorcars exceed those of 
railway haulage. He will then speak of the advantages of 
motor vehicles, and also of the construction of the wheels 
and the weight placed upon them. The various rival 
motive powers are to be compared, and ignition, balancing, 
governing, cooling, etc., in the machines dealt with. Steam, 
oil, and electrical are to be described, and a comparison made, 
and the author will also state his views on the legislation 


be 


affecting motorcars, and also some results obtained with 
machines on trial. 

Accumulator Traction. — Within a few weeks 
accumulator traction will be in Chicago a thing of the 
past. The Chicago Electric Traction Company, which up 
to the present time have continued to run their trams with 
storage batteries as the source of energy, have now decided 
to change over to the overhead trolley system. The con- 
version of the system from accumulators to the trolley 
system will without doubt greatly improve the finances of 
the company, as the accumulators were used, we believe, 
in the first place somewhat as an experiment in order to 
show their great value for tramway work. The directors 
have at last recognised that this system is a much more 
costly one than other methods of using electricity for traction, 
and, as stated before, the last accumulator line in the States 
will shortly change over. 

Radium Rays.— At the last meeting in March of the 
Academie des Sciences in Paris Mr. Henri Becquerel gave 
some farther information as to his experiments on the 
nature of the rays given off by radium, and their deviation 
in an electric field. His experiments, extending over 
several months, have shown that the properties of the part 
of this radiation which can be deflected by a magnetic 
field have a remarkablo similarity to those of the cathode 
rays. In order to demonstrate completely the identity of 
the two kinds of variations it was necessary to establish 
in the case of the rays emitted from radium, either that 
they carry a negative charge of electricity or that they are 
deflected by a magnetic field. These two properties are, 
of course, co-relative one of the other. Mr. Becquerel 
showed the excessively delicate experiments which he had 
devised to study this question, and the deductions which 
he had been able to draw from their results. He has 
arrived at the conclusion that the energy given off by all 
substances in these radiations might be taken from the 
materials themselves without one being able to detect any 
appreciable diminution in the weight of the same. 


A Question of Words —The decision of the Brighton 


Town Council, in referring back the report of their Electric 
Lighting Committee, is exceedingly difficult to understand. 


This report has to do with the retention of Mr. Arthur 


Wright as consulting engineer to the electric lighting ander- 
taking at a certain salary, which could only be looked upon 
as a quite inadequate one in view of the large expenditure 
which the committee is expected to undertake within the 
next four or five years. The Electric Lighting Committee 
and Mr. Wright have done such good work in Brighton 
that it is difficult to see what real cause of complaint the 
members of the Town Council have, and yet the report, 
which would enable the Council to retain the services of 
Mr. Wright, and to still profit by his great experience in: 
connection with the electric lighting in Brighton, has been 
referred back. The wish of the Council seems to be that 
Mr. Wright should be content to confine his energies to 
Brighton alone, and one would not be surprised to hear 
that as a result of the resolution the reverse of this will 
occur. We can only hope that, in the face of the great 
success of the Brighton undertaking, the Corporation 
will not in the future have to learn the bitter lesson that 
the cheapest is not always the best. 

Batley Tramways.—There have been great rejoicings 
in Batley because the Board of Trade have seen fit to 
sanction the scheme of the Batley Town Council for a 
system of tramways within the borough limite. In giving 
this consent in spite of the objections of the British Elec- 
tric Traction Company, the proviso is made that the Batley 
Town Council should grant ranning powers to the company 
over a certain section of the road which will allow of inter- 
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communication between the adjoining districts. The terms 
under which these running powers are to be granted are 
subject to an agreement between the two parties, or in case 
of disagreement the questions in dispute are to be sub- 
jected to arbitration. In this way the common objection to 
municipal traction, in that the system is confined to a limited 
area, is removed. Another advantage is that the inhabitants 
of Batley will be able to compare the convenience and 
facilities offered by the company on the through routes with 
those they obtain from the Corporation tramways on those 
routes on which the company have not ranning powers. 
This comparison will act in both ways, and we trust that 
it will result in both the company and the Corporation 
maintaining a thoroughly efficient system of tramway com- 
munication throughout the district. 

Tramway Franchises.—We recently had occasion 
to refer to a proposal by an American millionaire towards 
municipalisation of tramways in the United States... This 
gentleman proposed: to tax the tramway undertakings to 
such an extent as to make them practically: bankrupt, and 
then to buy ap the undertakings for the benefit of the 
ratepayers. At Detroit last August the Common Council 
tried to move in this direction by, passing a resolation 
that the fares of the lines of the Citizens’. Street 
Railway Company should be reduced from 24d. to 14d. 
The company naturally objected to making any such 
reduction, which the Common, Council claimed to 
have the right to enforce, under a provision in 
the franchise, which stated that the city has the 
right to make auch further rules, orders, and regulations 
as may be deemed necessary to protect the interests, safety, 
and accommodation of the public in relation to such rail- 
ways.” The United States District Court, to whom the 
matter was referred, found in favour of the tramway com- 
pany, the judge remarking that the resolution of the 
Common Council was practically an attempt to deprive 
the railway company of a vested right without compen- 
sation, which, summed up in one word, was “ confiscation.” 

Meter Supervision in Germany.—The question of 
the official supervision and guarantee of electricity meters 
is claiming considerable attention in Germany. It is 
sought to determine the permissible error corresponding 
to different loads in connection with such meters; also 
to what oxtent thoy should be officially guaranteed or 
subjected to periodical inspection. In order to test the 
feeling pn the subject which prevails in interested circles, 
an appeal has been made to manufacturers, their opinions 
being also sought as to when it would be advisable to 
introduce compulsory standardisation of meters. The 
Elektrotechnische Zeitschrift contains a leading article upon 
the subject, in the course of which some interesting data 
are givon with reference to the extent to which meters 
are employed in Germany. The figures are the result of 
careful enquiries, no less than nine manufacturing firme, 
besides 950 central stations and private installations, 
having been appealed to for information. From the 
information so obtained it was estimated that on July 1, 
1899, there existed throughout Germany some 126,000 
electricity meters, though the enquiries showed that 
60,000 only of these were in actual use. The returns 
given by the manufacturers further proved that the 
increase in the number of meters employed amounted 
in 1898 alone to 20,000. With regard to compulsory 
standardisation, it would appear from the answers received 
that the manufacturers concerned would like this delayed 
as long as possible, 

The Electric Tramway in Perth, W.A. —The 
April number of the Street Railway Journal contains an 
interesting article on the street railway system in the 
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capital of Western Australia. From the photographs given 
of the streets of Perth before and after the introduction 
, Of electric traction, one sees that the streets of Perth 
have been considerably improved by the change, in spite 
of the fact that the overhead trolley system has been 
used. Previous to its introduction the electric light, 
telegraph, and telephone wires were festooned along 
the streets in a most unsightly way. As these wires 
prevented the erection of the overhead span wires for 
the electric tramways, the tramway company had to place 
a number of the wires underground, and to erect new poles. 
in order to support the few remaining overhead wires. 
We gather from the description that the general appearance 
in looking upwards is not the only improvement, as the 
company undertook to repave with wood blocks a large 
width of all the streets traversed. The whole of. the 
machinery supplied is of American manufacture, and from 
the description given we should say that it has been an 
unqualified success. The work was carried out in a very 
expeditions manner, as the first section,.consisting of five 
miles of double traek, was completed between March 10 
and Juné 15, 1899. In order to supply this first portion 
quickly, a temporary power station was equipped, but this 
will soon be replaced by a permanent station in which 
‘galvanised iron will not figure so prominently. 
Calcium Carbide.—We notice amongst the abstracts 
of contributions to various papers given in Mr. Carl Hering’s 
digest in the Electrical World the following abstract of 8 
paper contributed by Mr. Carlson to the Zeitschrift fuer 
Elektrochemie. The abstract deals with an electric furnace 
for producing calcium carbide, and reads as follows: By 
a thermo-dynamical method the author determines the 
difference of the outputs of furnaces operated continuously 
ö and of such with interrupted runs, and finds that the 
theoretical maximum output of a continuously-operated 
furnace cannot be above 75 per cent. of a furnace used 
with interrupted runs. In the latter it is possible to 
produce about 20 per cent. more carbide of 86 per cent. 
_ purity than of 76 per cent. purity in a continuously- 
“operated furnace. In the latter, and in general in all 
furnaces, in which the carbide is to be brought into 
liquid form, it is quite impossible to reach approximately 
the maximum theoretical output. That the output of 
furnaces with interrupted runs is greater than that of 
continuously - operated ones has been proved also by 
practice. He concludes that the methods of producing 
calcium carbide are far from perfect. In the best designed 
furnaces the actual output is about 60 per cent. of the. 
theoretical. The calcium carbide industry is, therefore, 
capable of improvements in both the design of furnaces 
and the method‘ of smelting. The furnace to be used 
in future for producing calcium carbide will not be a 
resistance but an arc furnace, and will be operated with 
interrupted runs. ! 
_ One-Minute Telephones.—We notice in the American 
` Electrician an article by the general superintendent of the 
long-distance service of the Erie telephone system, describ- 
ing a system of one minute conversations on the telephone. 
The system is based on the supposition that the great 
majority of telephone messages can really be condensed 
into a minute’s conversation when onco the subscribers are 
connected up. The object of introducing this one-minute 
service was that the standard five minutes’ service was 
too expensive, with long-distance telephones, to be at all 
popular. The one-minute service is, therefore, charged 
for at a rate of one-fifth of what it would have been for a 
five-minute service, with a minimum charge of 73d. for one 
minute. Thus the rate for points between 100 and 200 
miles from each other would be 10d. per minute. For a 
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distance of 85 miles the charge would be 74d. per minute and 
24d. for each additional minute. The author of the article 
states that in places where a three-minute service has been 
adopted business has largely increased, and from this he 
thinks that a still larger increase will be obtained by the 
one-minute system. Inatead, also, of having aimless con- 
versations after the business transaction in order to get the 
money s worth, the talk will, it is thought, be confined to 
business only. These rates having been a great success in 
Michigan, we note that they are to be introduced on the 
lines of the Wisconsin Telephone Company and the North- 
Western Telephone Company, both of which companies 
are controlled by the Erie Company. The change is expected 
to take place within about a year. a. 
The Willard Third-Rail System.—We notice in 
the Street Railway Journal a description of the Willard 
third- rail system as equipped on a short length of rail- 
way at Brooklyn. In this system, the third rail, which 
is divided into sections, is placed down the oentre of 
the track, and is so arranged that only the section under 
the tramcar is alive. The means by which this is ensured 
are purely mechanical, but it seems to us that even this 
mechanical device is open to objection. The sections of 
the conducting rail are made to move slightly in either 
direction, and when a force of from 300lb. to 400lb. is 
applied, a switch is closed and connection is made. This 
force has to be applied by the collecting shoes attached 
to the car. Thus it forms an additional load on the 
station, which is quite unnecessary. For instance, if it 


is assumed that the mean force applied to keep the third 


rail in contact is 350lb., and the car is going at 20 miles 
per hour, no less than 17} h.p. will be required to operate 
the contacts. This, of course, is a very large power for such 
work, and it will involve a considerable additional outlay 
for electrical energy. In order to get the necessary force 
applied to the third rail, Mr. Willard uses a magnetic 
circnit between two portions of the contact used. In 
consequence of this we imagine that the eddy currents 
set up in the third rail, due to the passing of this magnetic 
‘circuit over it, will be very considerable, and this will, of 
course, be in addition to the loss above mentioned. It 
would seem to us, therefore, that the Willard method of 
securing a third-rail system which is insulated when a 
tramear is not passing over it, will not find extensive 
patronage commercially. | 
Traction Motors.— Under the heading of A Regene- 
rative Controller,” Mr. John C. Henry describes in the 
‘Electrical World a system of electric motors and controllers 
which he has devised for tramway working. The main 


‘object of the arrangement is to enable a large proportion 


of the braking energy on a car to be generated in the 
armatures of the motors and to be returned to the line. 
In order that this may be done, shunt-wound motors are 


‘used, which are grouped in a variety of ways. On the first 


atep of the controller armature and field gach motor is 
connected in series across the full voltage of supply. The 
connections are such, however, that a resistance is inserted 
between the two armatures so that the current through the 
armatures can be more than that through the field. This 
resistance is gradually withdrawn until the arrangement 
consists of two shunt-wound motors in series. The next 
atep consists of leaving the armatures in series, and gradually 


bringing the shunt windings in parallel across the full 


voltage of the supply. In order to get the motors to 
return current into the line, the strength of the field is 
very much increased in this way. The author gives a 
series of test figures obtained by him, but wo do not quite 
understand the fact that the voltage mentioned in these 
figures varies from 80 to 95 volts. He compares this with 
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standard motors, but our impression was that all standard 


motors for. traction work were now made for 500 volts. 
Still, on the trial figures on the experiments made he 
shows an ayerage gain in efficiency by using these motors 
of about 30 per cent. It is interesting to compare the 
intermediate steps in the control of -these motors, as in a 
number of cases the connections are such that the motors 
are neither in series ner shunt, but they are always so 


connected that there is no tendency for one armature to 


run, faster than another. 


Institution ef Civil Engineers.—The council of 
this institution have made some modifications in the 
regulations for the admission of students and associate 
members. The regulations as amended for the admission 
of students are as follows: (1) In cases where the usual 
routine of pupilage is being, or has been, served under 
a corporate member, the pupil may be proposed as a 
student at any time after the commencement of such 
pupilage. (2) In cases where a course of training at any 
public institution approved by the council is being, or 
has been, pursued under a teacher who is a corporate 
member, the latter may propose a pupil for admission 
as a student after be bas commenced a second year of 
training at such institution. (3) A corporate member 
may propose for studentship an assistant who has been 
in his office or works for a period of not less than three 
years. For the full election the following conditions 
apply: (1) In the case of a candidate who has only 
reccived the general education required for studentship 
of the institution, a pupilage or a training as an assistant 
of not less than three years’ duration is required, and 
during this time the candidate shall have given his 
attention to various branches of work, partly in an 
ergincet’s office and partly in or upon engineering works; 
and (2) in the case of a candidate whose education has 
included a college course in scientific subjecte, a pupilage 
or a training as an assistant of not less than two yeare’ 
duration is required, and during this time the candidate 
shall have given his attention to various branches of 
work, partly in an engineer's office. and partly in or 
upon engineering works. The amended application forms 
which are now issued enable those who sign to indicate 
what is their personal knowledge of the candidate's 
experience. This is distinctly a move in the right 
direction. 


Electrical Tramway Accidents.—We have to 
protest against the headlines which frequently appear in 
the non-technical Press with reference to accidents in con- 
nection with electric tramways. In one case recently it 
was announced that a child had been electrocuted, and ón 
reading the paragraph through it was clear that electricity 
had nothing whatever to do with the regrettable accident, 
which would have occurred whatever had been the means 
of propulsion. With the introduction in the public streets 
of an improved system of traction there is always a slight 
increase for a time in the number of accidents, and the 
provincial daily Press are only too eager in chronicling 
these accidents to lay the blame on the new system which 
has been adopted. If one takes the London streets, for 
instance, and compares the large number of fatal accidents 
which occur each year, as given in the police returns, with 
the number of paragraphs concerning these accidents in 
the daily Preas, it will be found that hardly one accident 
in ten is mentioned. If this result is compared with any 
of the large towns now using electric traction, it will 
be seen that every accident which occurs is promptly 
put down to electricity, instead, as is often the 
case, to bad driving. and people’s own foolishness. If 
a driver of an ordinary cart neglects to use reason- 
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able caution and collides with an electric tram, the 
tramway company or the corporation is always blamed, 
and we regret to say that heavy damages are often awarded 
against them. It must be remembered that these electric 
traction systems in the large towns are a great convenience 
to the public, and that in a large number of cases this con- 
venience is seriously hampered by the obstinacy of the 
drivers of other vehicles along the route. These drivers 
only too often wilfully obstruct the tramcars, knowin, that 
if an accident occurs they stand a good chance of obtaining 
damages. The-solution of the whole matter lies in the 
hands of the magistrate, who when considering the case 
should remember that the tramcars are absolutely unable 
to leave a given track in order to avoid a collision, but that 
no such inability applies in the case of an ordinary vehicle. 
Accumulator Traction.—Mr. Vollmer contributes 
an article to the Centralblatt fir A ccumulatoren und 
Elementen kunde, which discusses the relative merits of the 
Planté and Faure types of accumulator plate in their 
application to different conditions of traction work. The 
ao-called Planté type of accumulator is assumed to consist 
of pure lead plates of large surface area, while the Faure 
type possesses an active material in the form of paste, sup- 
ported by means of leaden grids or frames. Each type has.. 
its peculiar properties, which may become advantageous or 
disadvantageous according to the conditions involved, 
The Planté accumulator, for instance, admits of a high 
rate of discharge without considerable loss of economy, 
and at the same time it may be charged very rapidly. 
These advantages, coupled with that of somewhat greater 
durability, are, however, qualified by ite more considerable 
weight, larger volume, and lesser capacity in comparison - 
with the Faure type. In fact, the good qualities of thé: 
latter are of just the reverse order. Besides being lighter 
the Faure type possesses less volume and far greater 
capacity, but labours under the great disadvantage that ite 
durability and capacity are very rapidly inflaenced by 
exceeding the normal permissible rate of discharge, which 
is not high. Repeated discharges at a high rate render the 
battery unserviceable in the course of a very few days. At 
the same time the rate of charging is low. After some 


further interesting comparisons, the writer comes to the 
following conclusions. The Planté type of accumulator 


may be employed with advantage when the conditions 
entail a heavy demand for current over short periods - 
rather than a steady demand over long periods. 


construction of the cars were involved, and at the same 


time a lower degree of economy permissible. -To ensure 


the lasting success of accumulators for traction work, the 
writer believes that far greater efficiency and durability 
are necessary, and these qualities are probably to be 


obtained only in a new scientific direction and on a new 
basis of research. . i a. 


Induction Motors.—Mr. Emile Kolben, of Austria, 
has written a most interesting letter to the Electrical World | 


of New York on the application of induction motors for 


electric railways. He expresses his opinion in his letter 
that the polyphase induction motor, and especially the 
three-phase motor, will eventually hold the field for inter- 
urban and trunk line service. The chief objection to this 


motor for tramway work is, in Mr. Kolben’s opinion, the 


requirement of two or three trolleys, which necessitates 
overhead work, which will not be tolerated in the public 
streets. With the perfection of a good surface-contact © 
system this objection would be done away with. With 
respect to the lagging between current and E. M. F. in the 
modern induction motors, Mr. Kolben holds that when 


On the ~ 
‘other hand, the paste type of accumulator would justify ~ 
its adoption when long distances and light, elegant 
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properly designed this need not have any serious effect. He 
claims that induction motors with power factors of 0 · 9 at fall 
and half load can be designed. With this power factor the 
reactions from the line are not serious. Naturally the 
alternators have to be carefully designed so as not to have 
much drop on induction loads, but this Mr. Kolben holds 
can,be done. In consequence of this, it will not be worth 
while to get high- voltage condensers, which would cost a 
considerable amount and require a large space. As regards 
the small clearances in. induction motors, Mr. Kolben 
points out that, the air-gap in induction motors is much 
smaller than that in the direct-current railway motor. Thus, 
while he states that air-gap densities of about 4,500 are the 
rule for induction motors, those of direct-current motors are 
from 8,000 to 10,000. In consequence of this, side atrains 
are to a larga extent equalised in the induction type. As an 
example of what can be done, Mr. Kolben states that a 30-b.p. 
induction motor with á clearance of „} in. gives good results, 
and we presume that he means that 1 90 per cent. power 
factor can be obtained even with this gap. Ag regards speed 
regulation, the writer advocates the double winding of the 
armatures, so that there are two economical speeds, one 
double the other. Between these two main speeds, resist- 
ances may be used in the secondary circuit in order to 
obtain u gradual speed regulation, and the method then is 
nearly equivalent to the -series-parallel system of control 
for direct-current motors. We wish, however, Mr. Kolben 


had. ssen his way to give some comparative figures as to the gurrent was partly carried by ions, and that the positive 


working efficiencies of the two systems. 


Earth Connections.—With the underground trolley 
system of eléctric traction with both conductors insulated, 
the question ef earth connections becomes more difficult 
than when one pole of the system is insulated overhead, as 
is the case in the trolley system. In New York City and 
Washington considerable experience hag been gained with 
such underground systems, and the result of this experience 
is embedied in an editorial article in the Street Railway 
Journal. It is obvious that a number of- earth connections 
would soon place such a conduit system in a hopeless con- 
dition, unless some ready means were found either to 
discover. or remove the earthed connections or to nullify 
their action. Tho system already adopted consists of 
dividing up. the tramway systems into sections of from 
one-balf to ene mile iv length. Each section is separately 
equipped and supplied by a separate feeder. Throw-over 
switches are provided at either end of these sections, so 
that when one conductor is earthed the connections to it 
from the central station can be reversed, if need be, so that 
all che earthed eanductors of. the system are of the same 
polarity. Thie can conveniently be done at the switch- 
board. The indication as ta which of these conductors is 
most nearly at earth potential is obtained in the usual 
way by incandescent: lamps in series across the mains. 


Other faults which occur, and which are likely to cause 


an earthing | of one conductor, ar are not quite 80 easy to 
eliminate. For instance, if an electric car has one pole 
of ite equipment slightly earthed, its effect will vary on 
different sections of the track. If the line contacts of these 
sections are reversed for the small faults previously referred 
to, the switchboard attendant can then watch the inter- 
mittent connection due to the movement of this car along 
the track, and signal by telephone to the engineer-in-charge 
that a car with an earth connection is moving in a certain 
section of the line in a certain direction. An earth in the 
armature of the motor has a still more intermittent effect, 


as when the car is started up, and the armature is revolving: 


slowly, it will cause the lamps to blink much in the same 
way as the lamps of a synchronising apparatus when alter- 
nators are being brought into step. Here again the position 


the less rapid movement of the former. 


of the car with the faulty armature can be approximately 
fixed from the switchboard. The most valuable hint in the 
article in question is that the individual sections of the 
tramway worked on the trolley system should be indepen- 
dently supplied by feeders running back to the central 
station, rather than that a number of sections should be 
supplied by fuses from the one feeder. Care must, how? 
ever, be taken.to prevent short-circuits at the junctions of 
two sections where = polarity of the two ä may 
be reversed. 


The Elebtrio Aro.—Mr. C. D. Child communicates a 
most interesting article to the Physical Review on The 
Disassociation Theory of the Electric Arc.” He starts his 
article with some photographs of the alternate-current . 
arc, taken on a moving film, which were obtained by Mr. 
N. H. Brown. The reeords on these films were taken from 
the light obtained through a narrow slit, so that only a 
small section of the arc was photographed. Mr. Brown 
found that the light from the negative carbon started first, 
but that it moved with the slower velocity. This point 
was made clear by varying the speed of the film on which 
the record: was taken. The negative carbon would, of 
course, be the hotter after one discharge had taken place, 
as it would have previously been the positive carbon. The 
positive light appears to move more rapidly than the 
negative, and the author takes up the consideration of how 
far this could be explained on the hypothesis that the 


ions moved with the greater velocity. In the first place, 
it was pointed out that the resistance of the are is not an 
ohmic resistance, and that the greater part of the fall of 


potential through the arc occurs at the point of contact 


between the contact gas and the positive carbon. Although 
it has been suggested that the phenomena known as the 
counter E.M.F. may be due to the Thomson and Peltier 
effects, the author shows that teste to confirm this assump- 
tion have failed to reveal their presence. On the ionic 
theory, the author assumes that the gases would be dis- 
associated, and that the charges on the oppositely-charged 
ions are about equal. He also assumes that the positive 
ions move towards the negative pole, and the negative ions 
towards the positive pole. There would consequently be 
an excess of positive ions in the vicinity of the negative 
pole, and of negative ions in the vicinity of the positive 
pole. He then shows diagrammatically that this would 
partly account for the fall in potential found at the junction 
between the gases of the carbons. If, now, the negative | 


ions moved much more rapidly than the negative ions, the 
bigger drop at the positive carbon will also be explained, 


because at any one time there will be more negative ions 
in the space between the carbons than positive, owing to 
The author then 
refers to some experiments by Prof. A. P. Chattock on the 
velocity of ions in the gas discharged from the point of a 
plate. This experimenter found that the friction between 
air and the ions resulted in an increase of air pressure on the 

This was measured by a sensitive manometer. Mr. 
Child adopted such a manometer to measure the air 
pressure at the surface of the positive and negative carbons 
of the are. He introduced an exploring tube up the 
centres of these carbons, and was able to ascertain that 
the difference of presaure between the surface of the positive 
and the negative carbons was as much as 00005 of an 
atmosphere. This difference was increased with an increase 


of current, and the author proved fairly conclusively that 
. the effect was not due to the expansion of the gases on the 
‘surface. 


The full text of the article is worth careful 
reading by all interested in the physical problems connected 
with the electric aro, | | | t 
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THE JOHNSON-LUNDELL ELECTRIC TRACTION 
= COMPANY, LIMITED. 


A company under the above title is to ba brought before 
the public next week in order to acquire the numerous 
patents taken ont by Mears; Johnson and Lundell in con- 
nection with dynamos,* motors, and apparatus for the 
generation and use of électricity for electric railways, otc. 
The directors of this oompany, of which Mr. Leonard W. 
Holmes is chairman, have adopted a new departure in 
bringing out the company which is to be highly com- 
EE g We refer to the fact that before bringing the 
prospectus of the company before the public, they invited 
the representatives of the technical Press to meet Mr, 
Johnson and Mr. Holmes in order that the technical details 
in connection with the formation of the company could be 
fully discussed. We have had repeatedly to complain in 
other cases that when new electrical companies have been 
‘formed, the prospectuses have been issued at such a time 
that the public have been deprived of any useful criticism 
by the technical Pross. The course adopted by the 
directors of the Johnson-Lundell Electric Traction Company 
is, therefore, to be highly commended. At the meeting in 
question „ 

Mr. L. W. HoLmts, in introducing Mr. Johnson, referred 
to the fact that the oompany is to be a parent company, 
and that it will own the patent rights above referred to in 
Great Britain, France, Germany, Austria, Italy, Spain; 
Belginm, and Switzerland. The eompany proposes to start 
manufacturing works in Great Britain, and to operate them- 
selves the patents in thiscountry. The Continental patents 
may afterwards be disposed of or worked as is deemed best 

by the company. 

Mr. EDWARÐ E. JOHNSON commented on the practical 
work his colleague, Mr. Robt. Lundell, bad done in the 
past in connection with electric motors. and to the com- 
mercial quality which his inventions had shown. Mr. 
Johnson’s first visit to this country was in 1882 in connec- 
tion with the Edison patents, and he then became on 
intimate terms with the late Dr. John Hopkinson. Con- 
sequently he in this way had formed a friendship which 
had lasted until the untimely death of Dr. Hopkinson, and 
he was pleased to bring forward reports made by him in 
1896 on the inventions with which the company had to 
deal. These reports will be found further on in this article. 
Referring particularly to the electrical generator which the 
company would manufacture, he pointed out that not only 
was the machine a most efficient one and a geod regulator, 
but these results had been obtained with a very consider- 
able economy of material. Thus Mr. Parshall stated 
in his report that he did not consider that the same 
results could be obtained by any other dynamo 
designed according to the usual methods. With 
respect to electric motors and their use in controlling 
on electric tramways, Mr. Johnson commented on the fact 
that practically no resistance was required in changing over 
from series to parallel with the system of connections 
designed by Mr. Lundell. It was also of great value to be 
able to use the electric motor as a brake, and with Mr. 
Lundell’s device they: were able to return current to the 
lines at any speed from the maximum speed of the car down 
to one-third of this. It was also much more safe to make 
the electric motor deliver the braking current against a 
counter E.M.F. than against a resistance. In this way it 
was ensured that their system with the output taken from 
the motors, when acting as a dynamic brake, could not 
exceed the normal output of the motors when driving the 


cars. The devices were also of special advantage when 


used in connection with accumulators for automobile work, 
as the return current either énabled the weight of the 
accumulators required to be considerably reduced, or else 
they could increase the range of the accumulator car with 
the same weight of battery. With respect to the surface- 
contact system over which the company would secure the 
rights, he and Mr. Lundell had 5 some £40,000 in 
making experjments ona large acale with this system, and he 
considered that they had arrived at a practical system which 
could be used in practically every case. They used a magnetic 
means of operating the relay which put the surface contact 


g 


in connection with the main ſeeders, and this magnetic 
relay. was, of oourse, quite unafferted by the leakage 
currents. They also provided a low-voltage service for 
oharging -the relays, which gave much less trouble from, 
‘sparking, etc., at the contact. Mr. Johnson went on to 
refer to the flexibility of the system when used somewhat, 
on the lines of the Hanover system —i. e., when a small 
battery of accumulators was carried on the car. It then 
became possible to dispense entirely with all the surface 
contacts on the down grades, as the smali storage battery 
would ‘give quite sufficient energy to start the car. The 
accumulator would then be recharged on the down grades, 
and also when running on that portion of the track which 
was electrically equipped. One great fault of all surface- 
contact systems was that at crossings the collecting skate, 
which was at 500 volta pressure above the rails, was obliged 
to be in close proximity to the tracks which it was crossing. 
The distance between the two could not be more than Iin, 
and it was quite likely that short-circnite. would occur at 
such points, which would. be apt to digorganise the 
system. Mr. Lundell had devised a means of overcoming 
this by placing in the switch boxes on either side of the 


| crossing a resistance shunted by a fuse. In the event of a 


short-circuit this fuse immediately blew, and the resistanee, 
which then was connected between the surface contact and 
the feeder, prevented more than 86 amperes being taken 
from the line. This current was quite sufficient to enable 
the car to traverse the crossing, but it prevented any farther 
damage being done by a short-circuit, and it also pravented 
the whole traffic being’ disorganised by the car being 
stalled at the crossing. With respeet to the influence of 
ice and water on this surface-contact. system, they had in 
one instance flooded the track so sic pos tha depth of 
5in., and caused a horse to walk behind a moving car ‘with 
its head uver the dashboard. The horse received no shock, 
and the car worked equally well in the water. With reapast 
to ice forming on the contacta, it was found that the j 
skate cut through the ice exceedingly readily ang — 
connection. oe AE A a 
Mr. H. F. PARSHALL, who was asked to say a fow words 
on the Lundell type of generator, referred to the history 
of dynamo design from the days of Hopkinson up to now. 
The late Dr. J. Hopkinson been the First to reeogniss 
the armature reaction which took place, and he thoughts. 
that Prof. S. P. Thompson was the first to s at counter- 
acting the same by placing magnetomotive -force in the 
air-gap. Prof. Ryan had worked on the sama lines by 
placing magnetomotive force in the pole-pieces, hut the 
idea was not commercial. Mr. R. W. Sayers had 
also tried experiments with special coils, but he W 
that the extra cost of the Sayers winding more 
counteracted the slight increase in output. considered 
Mr. Lundell’s device a useful one, and when asked to report 
on the same, be had sent Mr. Hobart down to Neweastie. 
on-Tyne to find all the fault he could with it. Mr. Hobart, 
had found this an exceedingly difficult task, and he’ 
reported that the machine was superior to:agy he had 
previously tested. Be tee n E7 ee 
Mr. BROwErr, of Browett and Lindley, referred to the 
trial of one of these generators which had been made in his: 
works, the generator being coupled to a Browett-Lindley 
engine. The machine rap sparklessly from no load. to 
25 per cent. overload, in spite of its small sizé and weight, 
It was a comparatively small machine, and the engine was 
a new one, but the efficiency obtained on the trial was 
slightly over 84 per cent. He might mention that the 
machine ran sparklessly without any shifting of the brushes 
on the commutator. 
The representatives of the Press were then entertained 
‘to lunch, after which some more information ag to the 
‘formation of the company and the details of the arrange- 
iments was given. It was made clear that the company 
Intends to lay down works for manufacturing in 
quantity, but that, in order that there may be no delay, 
the machines will be at present manufactured by Messrs.. 
J. H. Holmes and Co., of Newcastle-on-Tyne, while the 
‘Sprague Electric Company, of New York, will supply the 


eee ae tae 


‘motors and controllers. 


The following are some of the expert reports which 


the company has obtained with respect to its purchase. 
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Thus, Mr. H. F. Parshall, writing on June 22, 1899, states: 
“Ta accordance with your request, I have had a series of 
teste conducted at your works with a view to corroborating 
the reports made by Messrs. Johnson and Lundell in 
respect to the merits of the form of design of their dynamo, 
as set forth in the prospectus of the Johnson-Lundell 
Electric Traction Company, Limited. These tests show 
that the dynamo has the qualities represented, and, in fact, 
the dynamo was tested under scndiaans more stringent 
than those made mention of by Mr. Lundell in his report 
to you, and was found to be highly satisfactory. I have 
conducted these tests at such length that I am pre to 
state that the same results cannot be obtained on dynamos 
designed according to the usual methods. The teste were 


conducted under your own observations, and I attach here- 


with detailed logs of the run from which my deductions 
have been made.—(Signed) H. F. PARSHALL.” | 


The report of the late Dr. John Hopkinson made in 


July, 1806, on the Lundell generator reads as follows : 
“I have read a description of the Lundell and Johnson 
improved machine prepared by Mr. Lundell: I have also 


examined the curves which show the E.M.F.’s at various 


parts of the field, and a drawing illustratin 
method of improving the machine. 
known that in ordinary oompound-wound continuous- 
eurrent machines, and also in shunt-wound oontinuous- 
eurrent machines, the current in the armature of the 
machine has a distorting effect upon the character of the 
field in which the d4rmature coil is moved. The amount of 
this. effect is quite calculable, the method of calculation 
having ‘been, I believe, first set forth by myself. The 
effect of this distortion is that the proper ition of the 
Brushes for commutation is changed, that if this 
change is not made, sparking which may be injurious to 
he, machine results. Various attempts have been made to 
go: Sonstruct machines that the position of the commutation 
shall wot be changed owing to the distorting effect of 
the current in the armature, It is to attain this end that 
the Lundell and Johnson improvement is addressed. The 
improvement is perfectly simple. The magnet is to be 
divided into two parts of about equal section wound with 
the same coils of wire for exciting. One of these parte 
has a large polar extension, so that the area of armature 
op to it is considerable. The other part has a smaller 
polar extension. The result is that a comparatively small 
current will fully magnetise the part with the larger polar 
extension, but will not fully magnetise the part with the 
smaller polar extension. On increasing the current, che 
part with the larger polar extension bs its magnetism 
increased to a rate extent only, while the part with 
the smaller polar extension has its magnetism much more 
largely increased; the result being that the distortion of 
the field is effectively diminished, and can be so arrangod 
that the point of commutation is not materially altered. 
I am satisfied that this device would be practically successfal 
in -avoiding the necessity of shifting the brushes, and in 
my judgment it is by far the simplest expedient which has 
yet been p to attain this desirable end. It really 
adds nothing to the cost of the machine, and introduces 
into it no complication.—(Signed) J. HOPKINSON.” = 


Mr. E. Manville’s report on the motors and systém 
of motor control states: “In accordance with your 
request, I proceeded to Newcastle, and there catried ‘out a 
series of tests with a view of ascertaining to what extent 
the claims, as set forth in the prospectus of the Johnson- 
Lundell Traction Company, Limited, for the new motor 
and methods of motor control wore justified. I have 
pleasure in stating that these claims have been fully estab- 
lished by the tests which I have made. The following are 
the particular merits of the motor and methods of motor 
control as observed by me: (1) These motors undoubtedly 
produce the starting torque and all the speed variations 
claimed without the loss of energy incidental to the use 
of the resistances ordinarily cha grt eg (2) The method 
employed in series-paralleling the motor results in 
more uniform and fine graduations of speed than 
has hitherto been attained in electric traction. (3) This 
method enables the motors to be used most effec- 
tively as regenerative brakes from their maximum speed 


the proposed 


It bas long been 


——— — — 
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down to one-third thereof before resorting to the usual 
mechanical methods of braking. It is apparent that the 
electrical energy thus restored to the line will assist ip 
propelling the other cars, thereby effecting an. economy in 
the central power station. This characteristic of the system 
is extremely valuable in connection with the operation of 
automobiles. In such operation the energy recovered is 
restored to the accumulators, thereby not only producing 
greater longevity of the batteries, but materially increasing 
the mileage capacity of any given weight thereof. (4) My 
teste have demonstrated that the foregoing results are 
attained without any sacrifice of mechanical or electrical 
simplicity of apparatus. I have pleasure in handing you 
herewith the test logs from which these deductions bave 
been made.—(Signed) E. MANVILLE ” mo 


Reports have also been obtained by the company on the 
surface-contact system from Lord Kelvin and the late Dr. 
J. Hopkinson, while Messrs. Cardew and Preece report 
that the price asked by the company for the patente is 8 
reasonable one. This price, we may mention here, is 
£200,000, of which half is payable in cash, and the other 
half in shares in the company. The vendors, however, 
make the proviso that £80,000 worth of these shares are 
not to bear intereat for the first four 5 unless a dividend 
of 10 per cent. is paid on the other shares of the company. 
Messers. Lacey, Clirehugh, and Sillar also report favourably 
on the value of the rights which the company will secure. 
The following technical details of the generator ard traction 
motor, etc., will be of interest to our readers in view of tke 
above flotation. ö 


The Dynamos. — The r 
rators designed by Mr. Lundell is the split pole-piece, but 
the whole of the details have been carefully thought out 


t feature in the electric gene- 


and perfected. The object of the _ poles (as shown in 
Figs. 1 and 2) was fully explained by us in an article in 
our issue for Feb. 26, 1897, but a brief résumé here may 
be serviceable. With a dynamo armature running in the 
direction indicated in Fig. 1, the armature currents tend to 
weaken the field strength under the edge of the pole-face 
which the conductors approach. his weakening results 
in a shifting of the neutral axis and also of the axis o 
commutation. Mr. Lundell prevents this weakening of 
dhe induction by imposing a reluctance in the path 
of the cross field, He also ensures by the design 
that the action of the compound winding shall tend 
to slightly increase the indugtion at the point where 
it ig useful for commutation. Thus the half of the 
pole marked (b) in the figures has a. large pole - shoe, 
which reduces the air-gap reluctance, and results in 
the iron of (b) being strongly saturated when the half of 
the pole marked (a) is still magnetised considerably below, 
the saturation point. Any increase in the magnets 
force see, increases the induction through (5) but 
slightly, but greatly strengthens the induction throug (a) 
and hence keeps up the commutating field, The split pol 
also halves at least the cross magnetising effect of the 
armature current. oe , 

The general appearange- of one of. these dynamos ie shown 
in Fig. 8, which is of a 125-kw. generator running at 686 
revolutions per, minute. This machine weighs, with rail 
about 7,0001b., or 56lb. per kilowatt. One of the poles o 
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this machine as wound with both shunt and series coil is 
shown in Fig. 4. The details of the brush gear (Fig. 5) is 
also of special interest, as the same allows of the carbon 
brushes extending the full width of the commutator, and 
hence avoids the rutting of the same which is sometimes 
found with brushes which are spaced at intervals along the 
commutator. Fig. 6 shows the same brushés as mounted 
on the frame and connected together. The results of tests 
on a 100-kw. generator of the same type wound to give 
125 volts at a speed of 254 revolutions per minute are 
incorporated in the curves given in Fig. 7 and 8. The 
division of the losses is of special interest. The shape of 
the efficiency curve is good, and the flatness of the same 
for overloads most remarkable. 

The machine experimented on by Mr. H. M. Hobart 
was a 50-kw. one with six poles, and ran at 290 revolutions 
ee The voltage at. the terminals was 125. The 
ollowing details of this machine are of great interest for 
sake of comparison. The armature was 22in. diameter and 
73in. long, and had 56 slots in it. The commutator had 
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with reference to the four. It reverses at the rate of 
213 cycles per second. Hence reactance = 5:28 x 218 
x 0000062 = 0083 ohm. Reactance voltage in short- 
circuited coil = 200 x 0083 = 1°66 volts. This is a very 
low value, and taken in connection with carbon brushes 
would lead one to expect most excellent commutating 
results. Fifty-six armature slots and fou: conductors per 
alot; hence 18-7 turns per pole-piece on armature. There 
are two circuit windings; hence 200 amperes per turn. 
200 x 18'7 = 3,740 ampere-turns per pole - piece on 
armature. Shunt ampere-turns per pole-piece, 540 x 7:05 
= 3,800. Series ampere-turns per pole-piece = 6'6 x 400 
= 2,600. | 

Coming, now, to the Lundell tramway motors, we regret 
that space at our disposal prevents more than a passing 
reference to their design and to the means of controlling 
the same for traction purposes. Fig. 9 shows a view, 
partly in section, of one of these motors. It will be 
noticed that the field-magnet system is built up entirely 
of laminated iron. Two commutators are provided on 


.FIG. 3.— General View of a 125-kw. Lundell Dynamo, 585 revolutions. 


112 parte. There were 44 ölb. of iron per kilowatt,in the 
entire magnetic circuit, and 11°2Ib. of copper per kilowatt 
in the windings. The shunt coil provided 3,572 ampere- 
turns per pole, and the series coil 2,600 ampere-turns. The 
total weight of the machine without base-plate was 
8.51 71Ib., while the armature alone weighed 1,131lb. The 
efficiency of the machine at different loads was as follows: 
one-quarter full load, 85:4 per cent.; one-half full load, 
89 ·7 per cent.; three-quarter full load, 90:2 per cent.; full 
load, 90 per cent.; 1} times full load, 88:1 per cent. Mr. 
Hobart also gives in his report most full details of the 
losses in the various parts of the machine, and comments 
on the perfect commutation at all loads. The figures in 
this respect are as follows: : 

Commulating Data.—One hundred and twelve commutator 
segments ; 6'7 volts per segment; length of laminations 
along shaft = 7łin. Assume 20 C.G.S. lines per ampere-turn 
and per inch of length of armature laminations. Four 
adjacent conductors are simultancously undergoing com- 
mutation. 4 x 20 x 7°75 = 620 lines per ampere are 
linked with one turn by the magnetomotive force of the 
four, This turn has an inductance of 0000062 henry 


each motor. The method’of control can be gathered from 
Fig. 10, in which O! represents the shunt winding, II 
the series winding, CI C? the commutators for the arma- 
ture windings of one motor. O? T? C? C! represent the 
corresponding windings and the commutators of the other 
motor. Each armature combination yields three different 
speeds by reason of a varied fieldetrength. The first three 
speed combinations, first, second, and third, give 125 volte 
per commutator (with a line voltage of 500), and the motors 
are practically working as shunt motors, owing to the very 
strong shunt and the weak series field winding. The next 
three speeds, fourth, fifth, and sixth, give 250 volts per 
commutator. The series fields have now become considerabl 

stronger, owing to an increase of current through their wind- 
ings, and the shunt fields have been somewhat weakened 
by the introduction of one or more resistances in series 
with the same. The three last speed combinations, seventh 

eight, and ninth, give 500 volts per commutator, not count- 
ing the drop due to the series field winding. The series 
field at the seventh position is four times as strong as 
at the first position, and at the eighth and ninth posi- 
tions it is furthermore strengthened, by reason of more 
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current flowing through the armature. The shunt field 
hag been so reduced by reason of additional resistances in 
series with the same that the motors at the top speed are 
practically working as plain series-wound motors. As 
there is no external resistance in the armature circuits to 
cause a considerable drop of potential, and as the internal 
resistances of the motors themselves are comparatively small, 


managers, municipal authorities, and the public at large 
are still waiting a solution is that of collecting the current 
from this parallel conductor when in a hermetically-sealed 
conduit under the roadway. When placed overhead, the 
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FIG. 4.—View of One Pole of the Lundell Dynamo. 


t 


it follows that the speed of the motors will principally depend 
upon their counter E. M. F. as, which in turn depend upon | 
the series-parallel grouping of the armature windings and 
upon the field strength. It also follows, from the above 
description of the various circuit combinations, that the 


FIG. 7.—Efficiency and Regulation Curves of a 100-kw. Landell Dynamo. 
i Speed 254 revolutions. 


current is collected by a small trolley fixed at the end of 
a flexible pole projected from the roof of the car. This 
motors will not accelerate more rapidly when the controller | method satisfies the demands of economy, is condoned by 
is moved from the third to the fourth and from the sixth | municipal authorities, and is acquiesced in by the public 
to the seventh positions than between any other two f. 
positions (the speed at the third and sixth positions bein 
go increased by reason of the weakened field that it approxi- 


Fid. b.— Detail of Brushes. 


mates the speed at the fourth and seventh positions). As 

regards the advantages of this, and the methods of utilising į — 

the same with a surface-contact system, we have plsssure 7 ˙ A 

in quoting Mr. Johnson's views on the subject, which are | because they are made to believe that it is only by this 

as follows: | means that they can employ electric traction at all. When 
The Distributing System.——In electric tramways the | this supply conduetor is placed in an open conduit in the 

delivery of the current to the motors upon the moving | 


Fia. 6.—Brush Rocker and Connections, Fra. 9. Detafl of Tramway Motor. 


roadway it faila to satisfy either economy, municipal 
authority, or the users of the street, who find it obstructive 
and dangerous. There remains, then, but one other place 
to locate it—viz., in a sealed conduit beneath the surface, 


car is effected by means of a continuous main conductor 
running parallel with the line, and from which conductor 
the current is collected by means of a rolling or sliding 
contact. The one great problem for which tramway 


— 


but since it is, of course, physically impossible to effect 
contact with it when so located, it becomes necessary to 
supplement it by a non-continuous or sectionally divided 
e This conductor is embedded in the street 
surface, and is of such length as to be safely covered by 
the car; each of these sections is in turn put into electrical 
connection with the continuously-charged subterranean 
conductor as the car moves along; no one of them must 
by any possibility be left in connection therewith after it 
shall have been uncovered by the progress of the car. 
Many attempts have been made to evolve a system 
of this character, but they have lacked simplicity and 
certainty of operation, defects not necessarily inherent 
in the principle, but rather arising from a lack of compre- 
hension of the essential requirements and of consequent 
thoroughness in perfecting the important details. hile 
this aystem is not materially more expensive to instal than 
the overhead trolley, it affords by reason of the facility 
with which it may be combined with the storage 5 a 
means for obtaining an economical and generally ideal 
system at a cost even less than that of the overhead trolley. 


Fia. 10.—Diagram showing Motor Connections for Nine Successive Stops of 
a Controller on the Johnson- Lundell System. Es 


In such a system the roadway is equipped with “ feeders ” 
and main and sectional conductors only upon the ascending 
side of its grades; the descending side, the levels, and all 
difficult situations, such as crossings, turnouts, and the 
roadway of another company are all left minus any electric 
equipment whatever. To propel the car over these 
unequipped sections of the road a small and light storage 
battery isemployed. This battery need not exceed in weight 
25 per cent. of that of the batteries ordinarily used. The 


operation of the * will then be as follows: The road- | 
es long. The power station is centrally | : 
he cars are equipped with battery capacity to 


way is, say, 12 mi 
located. 


carry thcm, say, eight miles on a level. The roadway is 


electrically equipped for a distance of, say, three miles either : 


way from the central power-house. As the car passes over 


the equipped portions of the roadway its motor receives its. 


energising force therefrom and the battery receives a 
renewal charge, thus putting it in condition to propel the 
car over the levels. : 

It is, of course, apparent that by reason of this method 
of charging the battery when doing duty, it is unnecessary 
to previde means in the power-house therefor, or even to 


automatic. When the car passes over the equipped 


Į from an extraordinar 


used as dynamic brakes in stopping and in descending 
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remove a battery from the car at all. It may, in fact, be 
built into the structural frame of the car without other 
regard for accessibility than to afford means for its occasional 
inspection. The operation of the syatem is absolutely 
section, 
the master current from the power-house flows through 
both the motor and the battery. When the car leaves 
these equipped portions the current from the battery auto- 
“matically flows through the motor; thus no manipulation 
is required of the driver. , 7 
As will be seen, the only feeders required in such a 
system are the short ones to supply the near-by mileage of | 


the road, and since the amount of copper increases as the 


square of the distance, it follows that in omitting the ong 
feeders a large proportion of the feeder cost 18 save 
particularly in view of the fact that the cost of conduits for 
the omitted feeders is also saved. Se ee 
To realise the full benefit of this combination of battery 
and direct electrical supply, all grades of any consequence 
are electrically equipped on that side upon which the car 
-ascends ; thus, instead of such grades rapidly exhausting ... 
the battery by imposing upon it an abnormal draught, it 
is, as a matter of fact, not only not drawn upon at all, but 
is actually replenished. In this way the battery is saved 
duty, and hence may be of very 
light weight and small capacity, and yet be capable of E 
pelling the car over several miles of level, easy, or descending 
'grades. In the event of the occurrence of grade equipment, 
‘along the line remote from the power station, a propor- 
tionate amount of equipment may be omitted from the 
normal sections near by the station. The actual track 
equipment would thus not be much, if any, more, although- 
there would be a somewhat increased “feeder” length, . 
As will appear from the description of the operation of 
‘the motor equipment presently to follow, the motors Ai 


‘grades. When so used in connection with the system new . 
‘under consideration, the electrical energy thereby developed 
is pumped into the battery, thus again renewing its charge 
and greatly economising in the demands upon the central 
power station. In consequence of these several savings it 
is apparent that the cost of the necessary feeders, the 
partial equipment of the roadway, and the batteries com- 
bined will not aggregate the cost of an all-overhead trolley . 
line, with its necessary complement of feeders. The 
economical efficiency of such a system is necessarily ver 
‘high, The physical and sthetic aspect is certainly ideal, 
since it presents the absolute minimum of obstructive and m 
unsightly aspect of the street, as well as the minimum of 
‘street disturbance in laying down. 1 A 
In conclusion, we wish to add a few remarks as to the 
‘company itself, The Board of the company consists 
‘entirely of business men, and could hardly be improved 
‘upon. The chairman, Mr. L. W. Holmes, is intimately... 
connected with electrical work in this country, and hence ... 
will be able to direct the business of the company.. Through . .. 
-his personal influence the underwriting of the capital of 
‘the company has been secured. The list of under writers, 
‘which we have been allowed to see, shows that commercial 
support has been secured, and the large amount of capital 
taken firm by the underwriters is a guarantee of the.. 
company's stability. The working capital provided by 
‘the issue (£100,000 is sufficient, and we have pleasure in 
‘wishing the Johnson-Lundell Electric Traction Company... 
‘a prosperous career, aud hope that they will rank high ` 
‘amongst our English manufacturing concerns, toe 


1 ate 


ELECTRICAL ENERGY FOR TRAMWAYS. 


With the rapidly increasing use of electric traction and 
the combination of electric traction and electric lighting 
schemes, it is interesting to note the charge per unit whic 
is being made in various towns for the energy supplied 
from such combined stations. We have therefore collected - 
information from a certain number of towns which ma 
herve to indicate the exceedingly low rate at which such 
prr can be supplied when compared with the rates which 
ve to be charged for energy for electric lighting. The. 


— 
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loweat on record at the present time is Liverpool, where 
the charge per unit is only 09d. The number of units 
actually supplied to the tramways during 1899 was, how- 


ever, 1,883,728, so that the electric lighting department 


had an income from the power supplied to the tramways 
of £7,064. At a recent meeting of the Liverpool City 
Council complaint was made that this power was bein 

supplied at too low a rate, but this opinion is not share 

by the Electric Lighting Committee. It was at that 
meeting brought forward that while the charge for elec- 
trical energy was £7,064, the total revenue of the tramways 
was over £77,000, from which it was argued that the charge 
was obviously too low. It was also pointed out that the 
cost of the horses, which had previously worked the tram- 


Ways, came out at £144,000 per annum. This is a striking 
instance of the great saving through the use of electricity 


for the tramways. | | 

The next town in order of cheapness of supply is Brad- 
ford, where the Electricity Committee charge the Tramway 
Committee at the rate of 1d. per unit for all current used 
in the tramway systom. The Bradford tramways are being 
extended, and, while the total units used by the tramways 
in 1899 was 618,282, the average monthly consumption for 
the first three months of this year amounts to 63,309 
unite. When compared with the actual consumption, the 
Bradford rates are quite as favourable as those in Liverpool. 

In Bolton the tramway department are now paying 14d. 
per unit for their electrical energy, but this is baly a tem- 
porary arrangement in view of a final basis being arrived 
at after three months’ experience in order that the elec- 
tricity 1 may determine the actual cost. It is 
believed by Mr. A. Ellis, the general manager of the tram- 
vers and electric lighting department, that 1d. per unit 
will be the ultimate figure. 

In Halifax, where the trams are under the care of Mr. 
H. F. Street, the tramway current was charged at the rate 
of 2d. per unit up to March 31, when it was reduced to 
1:88d. We have not any information from Halifax as to 
the actual consumption of energy. | 


Tramway and Electricity Committees is that the ener 


supplied should be paid for at cost price, in which price all | 


interest charges and sinking fund as well as working 
expenses are to be included. The price is to be fixed at 
the end of each financial year, when the actual cost has 


been ascertained. We presume, however, that Mr. J. A. 
Bell will not allow the Tramway Committee unlimited 


credit, but that the electric light department will receive 
yment regularly, the final balance of the accounts only 
berig left over till the end of the year. 

At St. Helens a sliding scale has been arranged, which 
Mr. J. H. Highfield, the electrical engineer, informs us is 
as follows: for any amount up to 200,000 units, 2d. per 
unit is charged; up to 400,000 units, 14d.; up to 600,000 
units, 1}d.; and 800,000 units, 1d. The actual quantity 
used by the tramways for the first 84 months’ working— 
i.e., from July 15, 1899, to March 31, 1900—amounts to 
161,000 units. From this it will be seen that the charge 
at St. Helens is likely to be about 14d. per unit. 


At. Plymouth Mr, J. H. Rider is at present obtaining | 


more favourable prices from the Tramway Committee. 
Thus for all current up to 150,000 unite per annum a 
charge of 3 5d. per unit is made. For the excess beyond 
this up to 500,000 units 23d. per unit is to be paid. In 
this case, however, the cost of the feeders to supply the 
trolley wire is borne by the Electric Lighting Committee, 
and the Tramway Committee is not charged for any portion 
of Mr. Rider’s expenses and remuneration. In view of the 
fact that he superintends the tramway department this 
should obviously be taken into account. The tramways in 
Plymouth only commenced running in September last, but 
the ‘present section is consuming some 10,000 units per 


In all the above cases the electric tramways and lightin 
are owned by the municipal authorities, but in the case o 
Dover the electric lighting is in the hands of-a company 

b 1 


which supplies ourrent to the municipal tramways. 
only to 


tion undertake to purchase à minimum of 160,0 


+ Price reduced to 188d. on March 31. 
At Aberdeen the present arrangement between the 


expected, 5 that at Dore somewhat 
higher rates are c . In the agreement the DOTA- 
5 pa 4 00 Hoard 


of Trade units per annum, the price to ‘be 3d. ‘pet unit for 
all up to 240,000. If this amount is ex , and the 


total consumption is below 360,000 units, the price is 


reduced to 275d. per unit for the whole quantity. Again, 
if the 1 exceeds 360,000 units pa ga it is a 

ohare at the rate of 2·5d. per unit. Mr. H. E. Stilgos, 
the borough engineer, who has so ably equipped and 
managed these tramways, informs us that in 1899 he just 
succeeded in getting into the middle rate. Thus, the con- 
sumption of electricity per month was as follows: in 
January, 18,875 unite; in February, 17,670 units; in 


March, 19,237 units; in April, 17,605 units; in May, 


18,893 unite ; in June, 18,903 units ; in July, 20,561 units ; 


in August, 23,033 units; in Septembor, 23,699 unite; in 


October, 22,475 unita; in November, 21,675 units; and 


in December, 21,652 unite—making a grand total of 


244,278 unite. It is interesting to note that the using 
of one unit more than the 240,000 means an immediate 
reduction in the total of about £250—in fact, the total cost 
of electricity in 1899 amounted to £2,800, whereas, if the 


Corporation had only taken 239,999 units, the total would ` 


have been practically £3,000. 

In order to show the difference between the charges for 
electrical energy for traction and lighting in the above 
towns we give the following table, which is as complete as 
we can make it from the balance-sheeta issued up to the 


present. In those cases in which the 1899 figures are not 


obtainable, we have included the average cost per unit for 
1898, and placed an asterisk before the figures : 


-Electric lighting. Alectric traction.— 


Town. Units sold. pa Units. pte 3 
Liverpool 2 915.695 .. 46d. 1,883,728 09d. 
Bradford ...... *1,419,000 ... 4°Ild........ 68, ld. 
Bolton ....... 8 416,635. 4d. — 1˙5d. 
Halifax......... 628 759 4d. — 
Aberdeen 412,353 &5d. — — 
So. Helens 65,091 .. Gd. t161,000 .. 1°64, 
Dover 4238, 057 575d. . 2244, 278 275d. 
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INSTITUTION OF ELECTRICAL &NGINEERS. — 


The Electrical Equipment of Ships of War. 
BY C. E. GROVE, MEMBER. 
(Continued from page 621. ) 
Range- Finders. 


These are sometimes electrical. That used by the United 
States navy, invented by Lieutenant Fiske, is based upon the 
Wheatstone bridge principle. Two telescopes (Fig. 23) are 
mounted so as to move over uated arcs. In gear with the 
trains of movement are cylinders wound with resistance wire. 


Fra. 28.—Diagram, Fiske Range Finder. 


When the telescopes are parallel these resistances form balanced 
arnis of a Wheatstone 8 When the telescopes are trained 
se as to bring a distant obj 


the galvanometer to an extent depending upon the are of 
18 which is a trigonometrical function of the distance 
of the object from the centre 
the two teleaco 


ect into the field of both simil- 
taneously, the electrical balance is upset and current ‘flows. in 


of the base line connecting 
The base line should be as long as 
possible, whence one instrument is usually mounted on the 
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forward and one aft, the 
the conning tower where the firing oys ‘are placed. 
necessary to know this base line with great accuracy, or 
errors creep into the range. Further, three observers are 
necessary, who must be connected with each other by tele- 


vanometer being in 
t is 


phone. The method is a delicate one, and the difficulty 
of making the necessary adjustments, taken in conjunction 


with the difficulty of using the telephones during gun-firing, 


J 
| 
| 
| 
c 
| 
| 
| 
| 
| 
| 
| 


transmitters for sending orders and ranges to the several 
casemates or to the barbetées, the receivers at which stations 
are grouped: upon two main cireaits, with bells which ring at 
every fresh signal received. The transmitters and receivers 
consist of clockwork mechanisms actuating, under electrical 
control, the movements of pointers over dial faces, on which 
figures representing ranges and symbols indicating orders are 
inscribed. The transmitter has an outside handle moving about 


ge 2223 — — — — — —— 


nme 
DYNAMO, BATTERY, OR ELECTRIC LINT 
Mains ro r John. 2 AMPS. 
TO TE:EGPAPN 


Fia. 26.—Richards and Evershed's Electric Engine-Room Reply Telegraphs. 


led, it is said, to the abandonment of the apparatus by the 
vessels engaged in the war with Spain, who found it easier to 
et the ranges by trial shots. The range-finder used in the 

ritish navy, and which has also been supplied to most foreign 
navies, is that of Barr and Stroud. It is designed for use by a 
7 singlo observer, but, being a purely optical instrument, does not 
call for detailed description here. The ranges having been 
found, the next step is to transmit them to the various gun 


STEERING 


COM PARTMENT 


AUTQMATIC TRANSMITTER 
BY PARALLEL CONNEC TING 
voten STOCK 


To €.|ecrrmic Lir 


‘* 
Fic. 27.—Richards and Evershed's Electric Tiller Transmitters. 


stations. For this purpose Drs. Barr and Stroud have invented 
a system of range and order telegraphs for indicating simul- 
. taneously at any number of stations the range of a given object, 
together with information as to the guns which can be brought 
to bear upon it, and orders as to firing. The Japanese are 
‘adopting them generally, and the British Admiralty have them 
on trial. As fitted in the ship, a single transmitter near the 
range-finder position gives the range upon a receiver in the 
conning tower. Adjacent to this receiver are two double 


the centre.of the instrument. To transmit an order, this handle 
is moved until its index pointer is over the required symbol. 
On moving it puts current, obtained by transformation from 
the lighting mains, into a small apparatas, which starts an inside 
pointer following the outside index pointer. While this is- 
moving, currents are being transmitted to the receivers at the 
distant stations, and the whole of the pointers are set in 
motion. They all stop together over the symbol under the 
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index pointer of the transmitter. Being clockwork, the instru- 
ments have, of course, to be wound up periodically. ` 
Navigation Instruments. 

1. Engine-Room Telegraphs and Helm Indicators.—An electric 
system of engine-room reply telegraphs worked out by Messrs. 
Richards and Evershed was fitted in H.M.S. “Howe” and 
Narcissus in 1893, to H. M. S. Royal Sovereign” in 
1896, and since then in other British war vessels, The 
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indicating ‘instruments have the appearance common to 
mechanical telegraphis, the dials being marked to show the 
usual direction orders, oR. „Slow, Half and Full,“ 
% Abend or Astern.” The revolution of the indicating 
hand is effected by the combined operation of two electro- 

nets (see Fig. 26) placed at right angles to one another, 
and producing between them a cross magnetic field, within 
which Hes a magnet with which the indicating needle is 
geared. The position of the needle depends solely on the 
relative strength of these two field components, and this 
depends on the ratio of the current in the two ooils. This 
ratio is controlled by the transmitter, which oonsiste of 
a. multiple contact switch, through which the ordinary 80-volt 
electrie light circuit is connected to a pair of ratio arms included 
in the same cirouit‘as the ooils of the indicator; the movement 


of the transmitter switches resistance out of: one arm into the 


other, thus altering the relative value of the current strength in 
them, and contro! ling the movements of the indicator. An 
important detail is that the action does not depend on the 
absolute value of the currents in the indicator coils, but only 
upon their relative value, so that a'constant voltage is unneces- 
sary. A similar indicating instrument, graduated in d „ is 
used for s „at the several navigating stations, the angle 
made by the rudder, the transmitter switch in this case being 
automatically worked from the rudder crosé-head (Fig. 27). By 
means of switches these telegraphs can be arranged to signal 
from any of several working positiohs—bridges and conning 
towers, to wit. Transmitters send orders from any of these 
stations to a common receiving instrument in the steerage flat. 


P Ean . — 


Fic. 28.—Molinart's Engine Revolution Indicators. 


2. Engine-Room. Indiceters.—A system for showing simul- 
tane in the bridge positions, conning towers, and other 
navigating stations the revolutions of each set of engines, and 
for indicating in each engine-room the revolutions made not 
only by the set of engines in boat room, but also by the set in 
the other room, is of great value. Such a system has been 


worked out by ia eg P. Molinari, and has been adopted 


throughout the Italian navy, and is also used on warships of 
other countries. The indicating instruments (Fig. 28) are 
direct reading in revolutions per minute. They are clock- 
work instruments, kept in synchronism by a standard clock. 
This standard clock bas a commutator within it which 
sends current for 20 seconds into the coils of an electro- 
magnet in the indicating instruments, then breaks it for four 
seconds, re-establishes it for another 20 seconds, and so on. 
While this current is on, the electromagnet holds a detent 
which allows an eseapément motion to drive the indicating 
hand over the dial. Correcting currents sent by a revolving 
contact-maker driven by a friction wheel from the propeller 
shaft of the engine at the rate of three per revolution are 
received in separate electromagnet ooils in the instrument, 
and while the main ourrent, controlled by the standard clock, 
is disturbed for the four-second interval mentioned, the oorreot- 
ing currents drive the indicating needle forward or pull it back- 
ward according as the average rate of revolution of the engines 
has been less or greater than that shown at the moment on the 
dial of the instrument. A galvanometer tell-tale for indicating 
„ahead or “astern” is fixed in the bottom of the indicator 
case, and receives current from what is called by the inventor 
an *‘ alternator,” driven from the shaft in one direction or the 
other according as the ship is going ahead or astern. When no 
current 
indicates stop. 
PART II.—Macuingry: AND POWER DISTRIBUTION. 

The machinery of a modern ship of war consists of: 

() Main Propelling Machinery, consisting of high-speed 
steam-engines and high-pressure boilers. From the figures 


the subject. 


ee design to meet them successfully. 


passes at all, the needle takes the mid position and 


given by Sir William White at the 1899 meeting of the British 
Association at Dover as to the output and efficiency of this class 
of machinery for a given weight, and from calculations made 
by Mr. Alexander Siemens as to the weight of accumulators 
ired to perform the same work, there is no difficulty in oon- 
clading that electricity will have no place for many a long day 
in the propulsion of large ships.* " 
: (b) Auctiary Machinery.—This general title covers a variety 
of machines whose functions fall into three principal classes : 
(1) Those which co-operate with the main engines and boilers 
in the propulsion of the ship—e.g., boiler f umps, air and 
circulating pumps for condensers, fans for producing pressure 
in the stokeholds or furnace-blowing engines for working at 
forced draught,” steering 1 capatans for raising 
anchors, etc. ; (2) functions relating to the operation of the 
ship as a fighting machine—¢.g., engines for moving turrets and 
for elevating and loading guns, hoists for raising ammunition, 
compressors for the supply of air under pressure to torpedoes, 
etc. ; (5) domestic functions—e.g., dynamos for lighting and 
fans for ventilating the ship, refrigerating plants for preserving 
food, pumping service for fire, bilge drainage, supplying fresh 
water and the like, hoisting machinery for lowering and picking 
up boats, etc. ae 3 i ioe? 
In all, a first-class battleship carries nearly 100 sets. of 
machinery, and a first-class cruiser 50 to 70 sets. Until a few: 
years ago the whole of these auxiliaries were steam driven, with 
the exception of the gun-working machines, for which hydraulic 
wer has long been preferred. Byd electric driving has 
een applied to one and another, the most advanced 5 
being the U. S. battleship ‘‘ Kearsarge just completed, which 
oarries 55 motors and a generating plant of 350 kw. capacity. 
More has been written and said, both in Europe and America, 
within the last two or three years on this section of the subject 
than perhaps on any other, some persons roundly asserting that 
the time has come for driving all auxiliaries by electricity, while 
others are sceptical as to the desirability of employing elec- 
tricity at all except for lighting and bells. Between these two 
extreme views opinions exist of every intermediate grade. 
Electricity as a motive power is now so commonly used on 
land that the charge against naval administrations in general, 
and the British Admiralty in particular, that they do not 
sufficiently avail themselves of this new mode of transmitting 
energy, is repeated with monotonous regularity by writers on 
It must, however, be remembered that it takes 
about three years to build and equip a large warship. If any 
novelty has been introduced in the design of the ship, it is not 
unreasonable to allow a year for trial of the novelty at sea, 
whence it follows that the experience available to naval designers 
to-day is that of the methods of four years ago. Now, in elec- 
trical development four years is a long time, and thus it is 
evident that, judged by the standards of present-day land prac- 
tice, naval designers would appear to be several years more 
backward than they really are. 
„The conditions under which auxiliary machinery works on 
board a warship are of a very special kind, requiring motors of 
hus, a glance at 
m No. 29 shows that auxiliary machines are located 
all over the ship. Boat hoists and ash hoists are located 
on the upper and boat decks, exposed to all conditions of 
sea and weather. Motors in barbettes and turrets, fans 
in ventilating trunks, and (sometimes) capstan engines 
are liable to. be drenched with water by seas shipped, or 
at least to suffer from the effects of spray ; the machines on 
the upper decks.get covered with grit when ooaling, while 
machines working in machinery compartments below decks 


have to endure high temperatures for prolonged periods. All, 


wherever situated, have to be able to withstand rough usage, 
and are liable to be left idle for long periods when the ship is 
out of commission. The mention of these difficulties suggests, 
that, with very few exceptions, electric motors used on board 
ship should be of enclosed watertight and dust-tight type of 
extra strong mechanical construction to stand overloading, and 
arranged with long bearings and good automatic lubrication, so 
as to run for long periods with no attention at all; they should 
also be designed to work sparklessly with constant lead for all 
loads, so that the brushes are fixed ; and, moreover, the brush 
gear must be so designed that the brushes do not jump off the 


„% With modern twin-screw engines and bigh steam pressure 

each ton weight produced from 6 h. p. to 7 h.p.”—S1r WILLIAM 
‘Waite, loc, cit., ee lxviii., 341. 
A 6,000-ton ship propelled by 8.000 i. h p. will take about 
150 hours to cross the ocean, equal to 1,200,000 horse. power hours. 
Fairly efficient accumulators give about 10 watt-hours lib. 
of their weight, so that a horse-power hour can be ob for 
751b. of accumulators. The ship in question would therefore have 
to load about 40,000 tons of accumulators for the trip across the 
Atlantic.” — A. SIEMENS, loc. cit., Journal Soc. Arts, xlvii., 820. 

In other words, for 150 hours’ steaming, 1 h.p. ia produced from 
five tons of accumulators; hence, neglecting weight of electric 
motors and accessories, electric propulsion is inferior to steam 
propulsion on the score of weight in the ratio of ab least 1: 30,— 
AUTHOR. . * - -= po l i 
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commutator if the machine is exposed to external vibration ; 
the motors should run for normal periods with moderate 
temperature rise (the rise permissible depends on what is 
ealled the ‘‘ normal period” of running, and will be different 
in such cases, for example, as electric ventilating fans, which 
ought to be able to run for two or three weeks on end, and 
capstan motors or boat-hoist motors, which in normal circum- 
stances would work less than an hour at atime). The switch- 
tear should be of massive construction, and should be an 
engineering apparatus, as substantial asa stop-valve or a starting 
ver. 

It cannot be said that all these requirements could have been 
met by the general run of electric motors produced four or five 
years ago, but they can all be met to-day. Oases, unfortunately, 
have occurred in which motors fulfilling none of the above con- 
ditions have been put on board ship. The cheap stock motor, 
suitable only for dry situations on land with good foundations, 
and requiring careful attention, bas been installed and sent to sea. 


When, as is inevitable, such motors fail, the report sent in is | 


less likely to be to the effect that this particular motor is 
unsuitable,” as that ‘‘ electricity is not adapted to this class of 
work.” The modern traction type of motor best meets, on the 
whole, the requirements laid down as necessary for shipwork, 
and the conditions under which it actually works en land are 
as bad, if not worse; yet the accumulating experience of the 
world that such moters will endure the very roughest usage, 
makes it unnecessary to argue further that enclosed motors can 
be built of moderate weight and cost in relation to output that 


— 0 


are usually 


indica 


same size, can be run in and the faulty section disconnected ; 


this cannot be done with pipe systems of distribution. 
American writers point out two other disadvantages attending 


the use of steam-pipe systems of distribution : (a) that the 
steam-pipes heat the living spaces to an uncomfortable extent ; 
(b) that pipes exposed to the effects of shot and shell are likely 
to be injured in action, and to lead to the demoralisation of 
the guns’ crews. 
modern British ships. Steam-pipes do not pass through 


Neither of these considerations apply. to 
ving 


uarters. Pi to the steering and capstan engines pass 
rough certain storerooms below the protective deck, but 


these are so chosen that the heat is unobjectionable. As 


regards the pipes to the deck hoists, which are exposed, they 
fed up the stokehold fidleys . and are pro- 


vided with valves below by which they oan be shut off from the 


steam-main in time of action. 


Efficiency. - 

The mechanical efficiency of an eleotrio motor is, as a rule, a 
few per cent. higher than that of a steam-engine of correspond- 
ing power. The efficiency of the system as a whole involves 
the consideration of the generating and distributing arrange- 
ments, and here electricity has a marked advantage over either 


steam, compressed air, or hydraulics, the power taken being 


strictly proportional to load and the overhead efficiency from 
horse-power of generators to brake horse-power on 


motor.shafts Meg, about a cent. at full load. Efficiency, 
however, cannot considered alone. The naval architect 


uD 


Fie. 20.—Location ot Auxiliary Machinery on a Typloal Battleship. s ` 


1-2.. Steering Bugines eo 2 sets | 14-15. Steam Dynamos.. .. 2 sets 
i capstan. 16-19. Main Circulating Pumps 4 sets 
-7. Ventilating Fans 4 sets | 20-21. Auxillary sets | 
8-0. Oompreseors l 


Air Oom ee 
10. Main Hydraulic Engine. 26-29. an 
11-12. Turret-Turning Ergines 2 sets | 30-81. Starting Engines 
18. Turret Auxiliaries— 82-88. Turning Engi: es 
Shot Holste. 84-85. Distiller Pumpe.. 
Rammers, etc 36-37. Ventilating Fans 
38-89. Ammunition Hoists 


will leave nothing to be desired on the ground of reliability. 
Reliability being the first consideration, the next in importance 
is simplicity in operation, combined with ease of inspection 
and repair. An electromotor is a simpler machine to operate 
than a steam or hydraulic engine. It has fewer working parts 
requiring attention. Indeed, if only attention is given to 
supplying the bearings with oil and to cleaning the commutators 
periodically, there is nothing else for an attendant to do. Also 
a motor is cleaner in operation ; it is not necessary to drain 
out a pipe full of water before it will start, and not only 
is the mess due to the absence of drainage water saved, but 
there is the advantage that the motor can be started instantly. 
Cables for motors may, in like manner, be held to be a 
simpler means of transmission than steam or hydraulic 
pipes ; they are more easily led about, weigh less, and take 
up less room than pipes capable of conveying an equivalent 
power, and they interfere less with the structure and disposition 
of space in the ship. It has been objected against them that 
faults in cables are not so easily found as in the case of steam- 
pipes, but if the cables are originally watertight and are led 
about the ship from point-to-point junction or fuse boxes, it is 
not difficult to isolate the sections one at a time and locate the 
fault rapidly. If a fault exists, when it is found it can be 
repaired much more expeditiously than a leaky joint or other 
fanlt in pipes can be, especially steam-pipes, which have to be 
allowed a long time to get cool before they can be handled. 
Further, if it is not convenient to repair a cable fault imme- 
diately, a temporary length of cable, not necessarily of the 


40-45. Boller Feed Aum . 6 sete 78. Ca In ; 
46-50. Furnace Alir. Blowing 74-76. 8 sc „ Snate 


ne een ae 5 sets 76 ror. B 
51-56. Ventilating Fans 6 sota | 77-80. Ventila Fans 82 
57. Steam Dynamo 81-82. Alr Compressors.. ° 

58-59. Boat Hoists . 2 sets 88. Main Hydraulic 
: 60-61. Co iy: a aa .. tet | 84-85. Turret-Turning Taane 2 aots 

62-66. Ash „„ ix -- 6 sets 86. Turret Auxiliaties— 

67-72. Ammunition Hoists |. 6 sets Shot Hoists. 

Rammers, eto, 


wants the relative advantages of competing 


in terms of weight and space. In a given ship of war the 


‘correct adjustment of weights and dimensions is correlated with 


the maximum offensive and defensive qualities involved in 


armour and armament, speed, and coal endurance. Henoe, 
unscientific as it may appear in itself, an electric power distri- 
bution system of high mechanical efficiency may be a positive 


disadvantage to a warship if the weights involved conduce to an 
unfavourable design in the offensive and defensive qualities of 
the ship. Whether the change from steam to electric driving 
of auxiliaries involves the sacrifice of greater weight than is 
compensated for by the advantages gained is precisely the 
question on which authorities differ—the differences being 
chiefly due to the use of general terms for the sake of the 
argument instead of precise calculation. The main sources of 
loss in operating steam-driven auxiliaries are three: (a) the use 
of too great a range of temperature and pressure in the 
cylinders ; (b) leakages past pistons and valves due to wear: 
(c) steam-pipe condensation. 

(a) As illustrating the uneconomical use of steam under the 
a condition, consider the case of winches and 

ese must exert a powerful effort in startin 7 ˖ 
have very little lead and lap to their = 11 8 
steam at or near boiler pressure, say 250 lb., be taken with 
cut-off at, say, three-quarter stroke, and discharged into the 
condenser at the end of the stroke, it is obvious that the steam 
consumption per indicated horse- power must be very high 
Steam engineers are well aware of this, and the increase 
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in boiler. pressures of the last few yoars has led to the intro- 
duction of several methods of utilising steam in auxiliary 


machinery to better advantage. One obvious but not too 


. ,commonly employed method is the use of reducing valves in the 
steam supply pipes of auxiliary engines. The favourite practice 


at present in the American navy is to turn the exhaust from the 
auxiliaries into a feed-water heater, in which the latent heat is 


_ abstracted and the feed raised from about 80deg. or 85deg. F. to 


approximately boiling point; and when the power being developed 


in the 


. about 99 
resulted. 


he main engines is too low for the feed to condense all the 
auxiliary exhaust steam, the surplus has been turned into a 
low-pressure evaporator, Notwithstanding the-inorease of back 
pressure on the auxiliaries by this arrangement, a saving of 

cent. of coal used for anxillaries is said to have 
in our navy, auxiliary feed heaters are being intro- 
duced for the same purpose. Other devices for economising 
steam are: the employment of compounding devices for using 
the steam in stages, ate example, operating some auxiliaries 


| 2 aa ethers, supplying auxiliaries at full pressure 


into the intermediate receiver of the main 


engines, or drawing supply for the auxiliaries from the inter- 


 . mediate or low-pressure receiver and exhausting into condenser. 


All these systems haye serious attendant disadvantages. Finally, 


nome pressure is 
to improye the 


being put upon manufacturers of steam plant 
performance of the smaller engines by com- 
g, improving qylinder ratio, and 20 on. 


~ pou 
) The losses that may occur in steam-engines due to the 
.offects of wear are most strikingly brought out by Mr. W. W. 


White in his well-known paper on the Steam Consum 
tion of the Main and Auri ry Machinery of the U. S. S. 
Minneapolis. These tests, which ultimately embraced all 
the mac » were instityted in the first place to measure 
the steam consumption of the dynamo engines, which was 
known to be abnormally ae due to leakage past the pistons 
from the effects of wear. e pitons were originally gropved 
for water packing and were without packing riogs ; new cast- 
iron pistons with snap rings were designed and fitted to one of 
the three dynamo engines, and tests made to ascertain whether 
the saving was sufficient to warrant the change in the remainin 
two. The engines were two-cylinder simple vertical inv 
engines driving dynamos of 300 amperes capacity at 80 volts 
at 400 revolutions per minute. The engine oslinders were 
each 10jin. diameter by bin. stroke, and were large for their 
work. Steam was supplied at 142lb. boiler pressure and the 


exhaust condensed and weighed. The following results were 
noted : 
8 ber I. H. 
eb, per I. H. P. Remarks, 
DHP; per hour. 
ea Pistons water-packed and bad fit to 
No. 1| 21'873 123 24 tf pl ; cylinder bores rough and 
pitted. 
: New pistons with two cubic inch 
T { 8 901 os packings rings in each; in use abeut 
i 15 days. 8 i 
184. : ew piston with packing rings io 
„ | 20184 | 69-33 { midder, | 
, 19'912 | 10871 \|Water-packed pistons, cylinder bores 
No. J 50-354 03 rough. 
16:791 102:73 ' 
os 26 553 84°74 97 a9 99 l 
22 923 65 12 J New pistons with packing rings; in 
185287 56˙45 use about nine days. i 
. 7 | 97°75 \|Water-packed pistons; fit cylinders 
No: 3 { 26 234 79 48 closely. Cylinders in good condition. 
oats 81°62 \ |New pistons with packing rings; in 
* 27 815 72 14 use abaut four days.. 
as | 20°40 97:92 Water · packed pistons. 


: The chief source of loss is evident enough here, but even the 
improved results leave much to be desired. How much loss 

was attributable to similar causes in the case of the other 
- auxiliaries was not investigated, but the results were in all cases 


extremely bad. There is no corresponding loss due to the effects 


of wear in the case of electromotors. 

(c) Condensation in the steam-pipes is probably the most 
serious of all the sources of loss. If we allowed that in the 
progress of design, the average steam consumption in pounds of 
dry steam per indicated horse-power of. all the auxiliaries were 
brought down to the level of that of the dynamo engine—the 
most efficient auxiliary in the ship—the margin of loss from 
condensation to be got rid of by the extended use of electro- 
motors would go a long way to furnish the required set-off in 
coal saving to Dalane the necessary increase in weight of the 
electric system. For it is to be remembered that this loss 
occurs not merely when the auxiliaries are exerting power, but 
goes on the whole time the ship carries steam, whether the 
engines are working or not. To illustrate this point, an instance 
may be mentioned that has recently come under the author's 


to exist under sea-going conditions ; 
. machinery would be at work, and, therefore, the steam would 
in some measure be used to better advantage, 


be connected 


may be thus computed : 


tons. 


observation. The new first-class battleship ‘‘Shikishima ” 
carries 25 Belleville boilers, capable under full steam of 
developing over 15,000 i. h. p. in the main engines, -besides 
working the auxiliaries necessary. for steaming at full power, 
driving dynamos, eto. Thus each boiler at full power is equal 
to the supply of steam for over 600 i. h. p. When at anchor, one 
boiler under easy steam—i.e., evaporating from 9lb. to 101b. of 
water from and at 212deg. F. per pound of coal—was just able 
te work one 48-kw. steam dynamo at about half power, together 
with one feed pump and the air- and circulating pumps ocon- 
nected with the auxiliary condenser into which the dynamo 
engine besides working a fire and pump 
occasionally. If a eapstan engine or boat hoist had to be 
worked in addition, a second boiler was n . The 
dynamo was about 160ft. of pipe length away from the 
boiler, the total range of 5 connected being 
500 ft. to 600ft. Performing the first- mentioned seryice 
with only one boiler alight, the ooal burnt varied from 
Og tons to 5 tons per day of 18 hours, for about 66 j. h. p., 
or about 7lb. per indicated horse- power hour at the best 
to 10lb. at the worst, the average being ever 8lb., which 
shows that more than half the fuel must have been expended in 

ing the pipes warm. All pipes were well covered and below 


decks, and all machinery new and in first-class condition. Sir 


John Durston has published particulars of the coal consumption 


of certain auxiliaries of H. M. S. Diadem,” obtained when the 


chip was at rest in the basin, whieh bear on the same point. 


He discovered that to vun one main feed pump, one blowin 

engine, one auxiliary circulator, one electric light engine, an 

two distiller pumps, consumed ooal at the rate of 6°] tons per 
day when two extreme forward boilers were employed, or 988 
tons when two extreme after boilers were employed; the same 
machines, with the addition of two evaporators, working oom- 
pound, consumed 8'8 tons per day when supplied from the 
forward boilers, and 7°08 tons when supplied from the after 
boilers—i.e., the elimination of the lengths of steam-piping 
between the forward and after boilers alone resulted in a saving 
of from 20 to 30 per cent. of the total coal used for the machines 
in question. The same proportion of waste may be concluded 
for, although more 


yet, on the other 
hand, the long lengths of pipes fore and aft of the ship would 
the steam-mains, as well as branches going into 
colder regions above the protective deck. Hence it is elear 
that with short direct connections to steam dynamos, and 
electric distribution to all the other auxiliaries for which 


‘electric driving is suitable, a considerable saving of coal— 


probably at least five tons per day—would be effected under 
this head. The total coal consumption for auxiliary purposes 

steaming at economical s — 
about 12 knots—involving, say, one-fifth power, it is known 
that the coal consumption of a good modern first-class battle- 
ship or cruiser with Belleville boilers fitted with economisers is 
about 2lb. of coal per indicated horse-power, which for 
5,000 h.p. represents about 65 tons per day of 24 hours, of 
which the minimum number of auxiliaries employed under 


these conditions—i.ec., steering engine, pumps, distiller, and 


one dynamo—consume on an average about 25 per cent. =16 
Supposing the engine-room pumps continue to be steam- 
driven, the principal auxiliaries used when the ship is cruising 
under ordinary sea-going conditions will be, besides those 
mentioned, ventilation fans, ash-hoist engines, and refrigerating 
machinery, together with air-compressors and turret machinery 
for drill purposes. These machines work intermittently, and 
hence average coal consumptions are to some extent a matter 
of speculation ; but it will probably be below the actual con- 
sumption of many ships to take the average total ooal consump- 
tion of all the auxiliaries employed in an ordinary commission 
at 20 tons a day, or, neglecting the dynamo, 15 tens. The 
„Powerful is said to have burnt on her voyage to China last 
year 40 tons a day for auxiliaries. The Diadem ” cruisers 
and the Canopus battleships are, however, much more 
economical. : | a 
Turning to the broad question of the mechanical efficiency of 
electrically-driven auxiliaries, notice must be taken of A ane 
of recent papers by Lieutenant Robinson, U.S.N. pur- 
poses of comparison, Lieutenant Robinson takes the’, average 
steam consumption of the best steam auxiliaries now produced 
at just below 70lb. per indicated horse-power hour.’ He puts 
the best steam consumption of an electrical generator at 26lb. ‘ 
per indicated horse-power hour, the exhaust being taken into a 
feed heater. He takes the efficiency of the engine dt 95 per 
cent., dynamo 86 per cent., line 95 per cent., and motor 78 per 
cent. = overall efficiency 59 per cent.; and on this basis shows 
that the steam consumption per brake horse-power ôn the motor 
shaft is 44lb. per hour, representing a reduction of 35 per cent. © 
of the steam used by the best steam-driven auxifiaries. He 
then goes on to argue that if electric motors are used to drive 
the auxiliaries, it will be necessary’ in order to get the requisite 
torque at the highest speeds, to instal motors of 1°5 times the 
rated horse-power that would be required if steam auxiliaries 
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were used; and hence that as against a total of 1, 500 i. h. p. of 
steam auxiliaries weighing (at 100lb. to the indicated horse- 
power) 70 tons, a total motor capacity is required of 2,250 h.p., 
i og on the same basis 106 tons. 
he author ventures to join issue with this conclusion, which 
appears to be incorrect in several particulars : (i.) The indicated 
horse-power of steam-driven auxiliaries is compared with the 
brake horse-power of motor-driven auxiliaries, which is unfair. 
It would probably be liberal to allow an average mechanical 
efficiency for steam-engines of the class used for auxiliary 
machinery of 70 per cent., so that if they consume 70lb. steam 
r indicated horse-power this represents 100lb. per brake 
orse-power. Hence the saving of coal due to electric driving 
is 56 per cent. instead of 35 per cent. (ii.) The only auxiliaries 
requiring maximum torque at highest speeds are pumps and 
fans, and it does not at all matter whether the torque exerted 
by motors on such machinery is equal to that exerted by steam- 
engines, or not, provided the useful work done per minute is 
the same ; on the contrary, services of this kind are excellently 
adapted to the capabilities of motors of comparatively small 
torque but high speed, the high speed allowing of a smaller and 
more compact machine than the slower-running engine. (iii.) 
Winches, capstans, turret, and steering engines, and, in fact, 
all in which inertia effects come in, require maximum torque at 
starting. Here the electric motor is distinotly on its own ground, 
for it is quite easy to build and control motors in such a way as 
to obtain from them a starting torque equal to two or three times 
that corresponding to their rated full power, which is not the 
case with steam-engines, besides which the motor has the further 
advantage of exerting a continuous rotary effort in lieu of the 
fluctuating turning moment of the reciprocating engine. (iv.) 
The argument as to the higher power rating of the motor drive 
appears to be drawn from the analogy of electrically-driven as 
compared with steam-driven machine shops, which is inapplic- 
able to the case under discussion. The conolusion appears to 
follow from the foregoing arguments that any appreciable 
inorease in the horse-power rating of electric as against steam 
driven auxiliaries is unnecessary, and that if the whole of the 


auxiliaries of a 15,000-h.p. ship were electrically driven a saving 


of about five tons of coal used in generating the auxiliary steam 
would result from the suppression of pipe condensation, and 
on the rather low basis of 59 per cent. overhead efficiency) a 
urther saving of 56 per cent. of the balance of 10 tons =54 tons, 
due to superior mechanical efficiency—a total of 103 out of the 
20 tons of coal per day used by a good steam auxiliary equip- 
ment. The total bunker capacity of a ship of the power men- 
tioned would be about 2,000 tons, representing the ability to 
keep.the sea for about 25 days at economical speed. The saving 
in coal consumption in these 25 days represents 262 tons on the 
basis shown—an amount sufficient to more than counterbalance 
the necessary additional weight of generators and motors carried. 

The questions next arising are: to what purposes is it prao- 
ticable, having regard to all considerations, to adapt electric 
driving, what would be the changes in weight, space, etc., 
involved, and what should be the arrangement of the installa- 
tion for supplying the power? There is a broad difference at 
once to be recognised between machines directly co-operating 
with the main propelling machinery and those performing other 
duties. On the whole, present engineering opinion is, from 
considerations of reliability, decidedly in favour of continued 
steam driving for boiler feed pumps, circulating and hot-well 
pumps, fire and bilge and distiller pum It happens that 
these pumps are the worst steam-eaters in the ship. In the 
Minneapolis, for example, the consumption ranged from 
75'74lb. in a circulating pump doing 4'1 i. h. p., one cylinder 
alone taking steam, to 318°68lb. for a small pump developing 
78 h.p., which was used for flashing purposes, the average for 
the 12 pump tests included in Mr. White’s tables being 161°61Ib. 
per indicated horse-power hour. Experience with electric 
auxiliaries in other situations may eventually lead to the use 
of electricity for these services, but this contingency may be 
left out of account for the present. Starting and turning engines 
may be regarded as of the main engines themselves, and, 
of course, will be driven by the same power. The only auxiliary 
services within the engine and boiler rooms for which the use 
of electricity may be considered at present are ventilation and 
furnace blowing. . 


Fans for Engine and Boiler Room Ventilation. 


In the“ Canopus class of battleships each engine-room is 
ventilated by a 7ft. 6in. fan driven by a direct-acting steam- 
engine, while the boiler-rooms are supplied with air from four 
8ft. fans at 240 revolutions, and two 6ft. fans at 320 revolutions 
per minute. These represent in the aggregate about 150 i.h. p., 
with a weight of between three and four tons. The Duncans” 
will carry two engine-room fans, each 6ft. Ein. in diameter, 
with two 8ft. Sin. and eight 6ft. 6in. fans in boiler-rooms, the 
speed being about 500 revolutions. Fan-driving, being a purely 
rotary movement, is a duty which electric motors have shown 
themselves excellently able to perform; they can run at least 
twice the speed of reciprocating engines for the same power 
without no 


5 refrigerators, workshop engine, 


principal difficulty. The motors wou 


or vibration, and can give the required deliveries | 


with smaller fans, with higher efficiencies in both motors and 
fans, and therefore with less total power. It would Bags) 
be reasonable to take the total power of motors to perform the 
engine and boiler room ventilation of the most powerful ships 
at about 80 b. h. p. on the fan shaft, say 100 e. h. p. input, which 
could be provided in enclosed type motors built for continuous 
work at 750 revolutions per minute for about three tons ; or, 
allowing for the weight of the fans, an increase of not more than 
one ton of the above total weight. 
Furnace Air-Blowing Engines. 

These are high-pressure air-pumps adapted for delivering air 
at 151b. to 30tb. pressure above the fires and into the oom- 
bustion chambers of the boilers. A set of five such engines in 
the Shikishima weigh 5 tons 2cwt., and develop an . 
of 220 i. h. p. Pumping services of this kind are very efficiently 

rformed electrically, but the substitution of geared motors 

or engines would result in this case in an increase of the total 
weight, probably to the extent of about three tons for 200 e. h. p. 
Furnace 5 are generally placed in the boiler-rooms, 
but if electrical they could more conveniently be placed outside 
or above the boiler-rooms, air-pipes only being led into the 
firing compartments. f . 

Considering next the auxiliary machinery outside the engine 
and boiler rooms we find these include stee engines, capstan 
engines, boat, coal, and ash hoists, ventilating fans, air- 
turret-working 
ery, and ammunition hoists. 

Steering Engines. 

It is convenient to consider these machines in this section, as 
they are usually placed in the after steerage flat ieee to the. 
tiller compartment. In some of the latest Britis T they 
are laced in the engine-rooms and connected by long lines of 
shafting to the tiller mechanism. This arrangement saves carry- 
ing steam-pipes aft, but seems to have nothing else to recommend 
it. Next to the main engines these are the most important 
in the ship, and before every question of weight or efficiency 
the most reliable machine must be used here. Electric 
steering engines have, the author understands, been made, and 


mac. 


there seems no reasons, so far as the motors are concerned, why 


equally positive results should not be obtained with these and 
with steam-engines. The ea of their motion is the 

d be everlastingly start- 
Ing, stopping, reversing, and altering speed ; or, if the motors 
ran continuously, then such movements would be always being 
made by the gears and clutches. And whereas the steering 
engine is deep down in the ship, the control has to be operated 
from distant stations, of which there are usually five, inter- 
connected, the forward bridge and conning tower being the 
most important and the most generally used. Simple rheo- 
static control from a distance is not good enough; to secure 
the necessary sensitiveness, a large number of switch con- 
tacts and connections would be n , and an extensive 


‘system of cables interconnecting all the steering stations is 
‘inadmissible. 


A maker of steering engines once told the 


author he had invented an electric steering engine which 
-he was sure met every requirement, but it requ 79 wires ! 
The reply was, of course, that 79 wires would kill any such 


project. Recourse must be had either to a pilot motor 
worked by a small switch and two or three wires, operating in 
its turn the controller of the steering motor proper (indeed, it 
would probably be ble to employ the hydraulic telemotor, 
now so largely used, for working electric controlling switches 
alongside the steering motors, in similar fashion to that in 
which it reverses the valves of the steam steering engine), or to 
the interaction of two machines, as in the Ward Leonard 
system of controlling turrets. If the difficulty of control be 
satisfactorily overcome, the gain in efficiency of electric steering 
mechanism ought to be very substantial, owing to its long 
periods of work. From its irregularity of working it is impos- 
sible to define the average horse-power of a steering engine. 
The motor to replace it must be a substantial affair, heavily 
geared, the turque required on the rudder post of a big battle- 
ship being as much as 500 ton-feet. To move the rudder from 
hard-a-port to hard-a-starboard in 30 seconds, which is the usual 
requirement, a steering engine will make about 300 revolutions, | 
and working at this maximum rate the indicated horse- power 
will lie between 300 and 400, and the useful work done on the 
rudder post will be at the rate of about 75 h.p. net, an overall 
efficiency of 20 to 25 per cent. Each steering engine with its 
gear weighs 54 to 6 tons; two sets are carried. If each steering 
engine were replaced by one motor capable of exerting the 
same starting torque, the full load rating of each motor on 
continuous work might be taken at 150 h.p., though the startin 
current allowed would correspond to twice this power. With 
electric driving, an improvement in efficiency might be expected. 
The extra weight involved, using open-type machines, would be 
about two tons per set. | 
Capstans. ' 

The principal capstan is, of course, the forward one, which 
has to operate the heaviest anchors. Besides other stipulations, , 
its engines (usually duplex) are required by our Admiralty tq 
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lift a weight of 35 tons at the 


rate of 25ft. per minute 60 
actual horse-power. The maximum indicated de may CORRESPON DENCE. 
be taken at 200, and the weight of the complete capstan |. i cot ae hey bor 8 word, 
eard.” 


_ with engines and gears is about 47 tons. If electric motors 
were substituted for the steam-engines with the same geara this 


weight would be increased by about two tons. But with better- 


designed worm gears the work could be done electrically on the 
same total weight. The after capstan performs similar but 
lighter work, lifting 15 tons at 25ft. per minute = 25 actual 
Orse-power, say 75 f. h. p. In our latest ships, while the 
forward capstan is still steam-operated, the after capstan is 
specified to be driven by two reversible watertight. motors, 
es the above specified work at speeds not exceeding 
revolutions per minute, and so designed that the rise in 
temperature after one hour’s run at full load does not exceed 
S0deg. F. This change involves an increase of total weight in 
capstan, motors, and pear of from one to two tons. In lieu of 
two motors, the Admiralty have accepted for the ‘Duncans ” 


ea, 


a — 
Ly 


FI. 30.—Electric Capstan, H. M. S. Irresistible.” 


and other ships an electric capstan driven by one 50h. p. 
motor at 350 revolutions per minute, the weight of the 
complete capstan motor and gear being approximately the 
same as that of the steam after capstan of H.M.S. ‘ Albion.” 
Fig. 50 shows the general arrangement of the electric capstan 
of H.M.S. ‘‘Irresistible” by Messrs. Clarke, Chapman, 
and Co. It will require a somewhat protracted experience to 
determine whether, on the whole, the use of electric motors for 
capstans proves advantageous. To be quite safe, motors should 
be used with a large margin of power, notwithstanding the 
increase of weight involved, for the stresses involved in such 
work are apt to rise with great suddenness to many times their 
average value, and capstan chains have a habit of jamming in 
the stops. If steam-driven the engine will pull up, and is able 
to stand under the load; a motor cannot do » yet it can 
neither be allowed to burn up nor to relinquish its work by 
cutting itself permanently out of circuit. Special devices are 
necessary to meet such a condition. Mr. Siemens dealt some- 
what fully with this matter at Dover, so it is unnecessary to 
dwell further upon it here. Neither in this case, nor in that of 
the steering engines, do there appear to be difficulties incapable 
of satisfactory solution electrical, and in these eases the longest 
steam-pipes in the ship are concerned. oer 
ae.” (To be continued. ) 


Magnets were dispensed with. 
of these dynamos for lightin 
deposition of metals were published in the Philosophical 
| Magazine, 1873, and in other journals. I have elsewhere 
directed attention to the fact that the term “ dynamo- 
‘electric machine” was invented by Charles Brooke, F.R.S., 


THE ELECTRICAL EQUIPMENT OF SHIPS OF WAR. 


SIR —In Mr. C. E. Groves’s interesting summary of the 
uses of electricity on ships of war since its first introduction 
in the Royal Navy in 1875, published in your last issues, 
I notice under the head of Dyana ” a statement that the 
dynamo installed in H.M.S. “ Minotaur” in 1876 was a 
“ magneto machine.” 

Faraday, in his first series of experimental researches 
(Phil. Trans., 1832, p. 138), defined the exact meaning to 
be givən to the term magneto-electricity in the following 
paragraph : “68. The similarity of action, almost amount- 
ing to identity between common magnets and either electro- 
magnets or volta-electric currents, is strikingly in accord- 
ance with and confirmatory of Ampère’s theory, and 
furnishes powerful reasons for believing that the action is 
the same in both cases; but as a distinction in language is 
still necessary, I propose to call the agency thus exerted by 


ordinary magnets, magneto-electric or magnelectric induction 


(26 ki 

An machines, therefore, that generate electricity from 
ordinary steel magnets are, according to Faraday’s definition, 
S machines. Now, the machines established 
under my direction on the “ Minotaur ” and on other battle- 
ships in 1875-1880 were self-exciting multipolar dynamos 
constracted in accordance with the specification of my 
patent of March, 1867, in which permanent steel 

Farther descriptions 
and for the electro- 


who applied it expressly to my electromagnetic generator 


(Proceedings, Royal Society, vol. xv., 1867, p. 409). I may 


also mention that the general method of searchlight 
signalling with the vertical beam, by means of a reflecting 
disc mounted horizontally on a spindle in front of the 
projector and vibrating the disc by means of a lever 


handle, was invented and applied by me on the “Minotaur” 


in 1876.—Yours, etc., Henry WILDE. 


Alderley Edge, April 18, 1900. 


REFUSE DESTRUCTORS. 


SIR. — We notice in your issue of April 13 a note with 
reference to the refuse destructors at Darwen of our type, 
which are providing all the steam required for the electric 
lighting. The note concludes by saying, “It will be interest- 
ing to know the exact point at which the refuse at 
Darwen will be insufficient to meet the demand for electric 
lighting.” 

In this connection you will doubtless be interested to 
learn that at present not a quarter of the power which 
could be developed, if necessary, at Darwen from the refuse 
destructors is at present being used, so that there is a ve 
ample reserve of power to meet the increased demand whic 
may be expected to arise as time goes on.—Trusting that 
this will be of interest, yours, etc., MELDRUM Bros. 


Manchester, April 18, 1900. 


Our Volunteers.—In view of the arrival of the first 
section and the departure of the second of the Electrical ` 


Engineers Volunteers, the following, which appears in the `: 


London Gazette amongst the War Office appointments, will 
be interesting: Major R. E. B. Crompton, the Electrical 
Engineers, R.E. (Volunteers), is granted the temporary rank 
of major in the army while serving with the Volunteer Section 
in South Africa ; and the undermentioned officers are granted 
the temporary rank of second lieutenant in the army while 
serving with the Volunteer Section in South Africa: Second 
Lieutenant H. F. Bigge, the Electrical Engineers, Royal 


Engineers (Volunteers); Second Lieutenant F. P. Williams, 


the Electrical Engineers, Royal Engineers (Volunteers). 
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-ELECTRIC LIGHT COMPETITION. 


The inhabitants of the parish of St. Marylebone 
have now more hope of a really good electric supply 
at reasonable rates than at any period in recent 
years. This is because the Board of Trade have 
recommended that an electric lighting provisional 
order shall be granted to the St. Marylebone Electric 
Supply Company, Limited. If this order is confirmed 
by Parliament—and we see no reagon why it should 


not be—it will be another example of the considera- 
tion shown by the Board of Trade to the real interests 
of the public. The history of the electric lighting 
in the above district shows that for several years 
the character of the supply given has been far 


from creditable to the Metropolitan Electric Supply 
Company, and that the price charged has been 
inversely proportional to the reliability of the 
supply. The Vestry has made several attempts to 
remedy the matter in the past, but since the prime 


| mover in electrical matters has been made chairman 


of the Vestry no very definite policy has been 
followed. The application for a provisional order in 
1898 was rejected, because the Vestry could not 
arrange terms for the immediate purchase of that 


| portion of the works and mains of the Metropolitan 


‘Company within the parish. An attempt was. 
accordingly made to arrange terms mutually.accept- 
able, but a difference of nearly £300,000 was found 


| between the valuation of the undertaking by the. 


experts on each side. The company asked 4933, 211 
for its works and goodwill, and of this amount only 
a small portion could be considered of actual value 
to the Vestry. The consequences of a purchase at 
such a high price would have seriously handicapped 
a municipal scheme of supply. Coming now to the 
third party in the triangular fight, the St. Marylebone 
Electric Supply Company would not be hampered 
by this heavy weight of dead capital, and would in 
consequence be able profitably to give a supply at 
low rates. In fact, the company has already under- 
taken to charge the same rates as are in force in 
the area supplied by the St. James and Pall Mall. 
Company, with which it is closely allied by having 
practically the same board of directors. The results 
of the competition so given would be of great value 
to the inhabitants of the district, and, in spite of our 
objection to the double set of mains in all streets, 
we think the granting of the order would be the 
best solution of the present difficulty. Naturally, 
this will be strongly opposed by the Metropolitan 
Company. in Parliament, but this opposition is too. 
much interested to have much weight. The Vestry's 
opposition, on the other hand, may be of service to the 
electric lighting consumers, in that protective clauses 
may be inserted in the Bill, coupled with favourable 
repurchase clauses. Clauses should also be arranged 
to ensure real competition between the rival lighting 
companies. If this is done, the better supply will 
speedily be obtained by the bulk of the consumers, 
and the result will be almost, if not quite, as 
favourable to them as if the Vestry had the supply 
in its own hands. This decision of the Board of 
Trade again emphasises the fact that the granting of 
an electric lighting provisional order does not confer 
a monopoly. Yet it is equally true that in no case 
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has a competing order been granted unless there 
has been evidence that the undertakers under the 
first order have been lax in fulfilling their obliga- 
tions. 

— —— ů ——— — e 


FORTHCOMING EVENTS. 


i - FRIDAY, APRIL 20. i 
North - Bast Coast Institution of Engineers and Shipbutiders. — 
Ad 7. 30 p.m., at Sunderland, ordinary meeting. 
ae = BATURDAY, APRIL 21. 
Nerth- East Coast Instithtion of Engineors and Shipbuilders, — 
Ab Newcastle-on-Tyne, graduates’ meeting. : 
: MONDAY, APRE 23. 
Institution of Civil Engincers.—Ab 8 p.m., special meeting ; 
James Forreed lecture, On the Relations between Electri- 
_ city and Engineering,” by Sir W. Preece, K. C. B. 
Royal Institution of British Architects.—Paper on the Pro- 
~“: tection of Public Buildings from Lightning,” by Mr. Kiling- 
worth Hedges. i 


17 


N , TUESDAY, APRIL 24, | 
Institution of Civil Mugimeers.—Ab 8 p.m., annual general 
meeting of corporate members. ima 
oe WEDNESDAY, APRIL 25. 
Institutien of Electrical Engincers.—At 7.30 p.m., studente’ 
meeting. Paper by Mr. Humphreys on Meters and Magnets.” 
Tramways and Light Railways Association.—At 7 p.m., at 
Hotel Cecil, inaugural dinner. 7 
| THURSDAY, APRIL 26, l 
Institution ef Electrical Eagineers.—At 8 p.m., ordinary meet- 
= ing.. Paper on *“ Tho Nleotrie Transmissien of. Power,” by 
„Prof. G. Forbes, F. R. S. f i 
Institution of Mechanical Engineers. — At 8 p.m., ordinar 
meeting. Paper on Road Locomotion,” by Prof. H. g 
:..Hele-Shaw, LL. D. 
FRIDAY, APRIL 27. 


Physical Soctety.—At 8 p.m., ordinary meeting, st Solar Physics 


Observatory, Exhibition-road, South Ken don. A short 
z Eoo, the Physical Probleme now being investigated ab the 
` Polar Physica Observatory, and their Astronomical Applications, 
by Sir Norman Lockyer. Weather permitting, the 36in., 10in , 
and 9jn. telescopes will be used for the observation and photo- 
graphy of celestial objecta and their spectra. The Apps- 
pottiswood coil and 2ift. Rowland will also be in 

„ operation, 7 , 

—K€_——S——s—K—s—_— 


EXPERIMENTS WITH ACCUMULATOR PLATES. 


The following is a digest of an article by Mr. Franz 
Peters which appeared in a recent number of the 
Centralblatt fiir Accumulatoren und Elementenkunde 3 
some experiments with positive accumulator plates whic 
had become soft. In connection with accumulator plates 
com of peroxide of lead whose active material ie in 
the form of paste, it has been observed, remarks the writer, 
that after a certain number of discharges, the active 
substance, which was previously of normal consistency, 
becomes soft and greasy on the surface. This softening 
spreads gradually towards the centre of the paste after 
continued use of the accumulator, and finally attains such 


a degree that the active material falls out of its supporting 


frame or grid. Being unable to find anything in the 
literature of the subject which explained the cause of this 
softening, it occurred to the writer to undertake a series 
of experiments on his own account. The question presented 
itself to him whether positive plates of normal hardness 
and constructed on the same method differed in the 
chemical composition of their active material from elec- 
trodes formed at the same time, but whose substance had 
become too soft for a slight depth below the surface. 
Samples from both the surface and centre of the experi- 
mental plate were taken and thoroughly freed from 
sulphuric acid by washing in distilled water. In the dry 
tests the oxide and peroxide of lead were determined by 
reduction with oxalic acid and reincorporation of the non- 
oxidised portion of the latter with permanganate of 
potassium. The total quantity of lead, after dissolving the 
mass in nitric acid with the addition of hydrogen peroxide, 
and destroying a superabundance of the latter by means of 
electrolysis, entered into the solution. The volume of 
oxide of lead present in the mixture was then determined 


richness in active oxide and peroxide o 


` | the positive plates. 


they finally formed a 


by distillation with nitric acid of 12 specific gravity, the 
residuum being digested in hot water impregnated with 
nitrig acid, and the combined filtrate afterwards subjected. 
te elévtrolysis. The results of the analyses are given in 
tabular form. Comparing the richness of the positive 
active substance, taken from below the surface of the plate, 


in active oxide and peroxide of lead with the corresponding 


richness of that taken from the surface, it is found to be 


approximately equal in the case of the plates of normal 


lates this 
lead is 
considerably greater under the surface than at the 
surface. e writer does not think this difference can 
be attributed to lack of ‘uniformity in forming the plates, 
but that some had remained comparatively hard after their 
formation because called upon to do very little work. The 
formation of peroxide of lead in the centre, where the 
frame possessed a smaller current-carrying capacity than 
on the surface, had taken place to approximately the same 
extent as on the surface. On the other hand, a disintegra- 
tion had set up in the plates, which had become soft 
through the frequent charging and discharging to which 
they were subjected as a result of the constant expansion 
and contraction of the paste thereby entailed. But towards 
the centre of the plate the loosened particles were prevented 
from falling away, and at the same time ae in good con- 
tact with the leaden frame, by the outer layers and the 
construction of the grids. The increased porosity of the 
paste enabled the transformation of further quantities of 
oxide of lead into peroxide. At the surface, however, the 
particles of paste were even during the first charges and 
discharges loosened relative to each other and to the lead 
grids, chiefly ọn account of the mechanical disturbance 
caused by the formation of oxygen gas on the surface of 
In consequence óf the faulty contact 
thereby entailed the transformation of the oxide of lead 
into peroxide could not make much progress, but was 
forced. to lag behind the transformation which occurred 
under the surface of the paste to no inconsiderable degree. 
Thé loosened particles of paste were much more easily 
saturated by the sulphuric acid than the firm paste; so that 
greasy mass on the surfaces ef the 
plates. As this soft layer offered little more resistance to 
the changa in form of the layer immediately below than 
that initially incurred, the softening of the active material 
of the positive plates consequently continued to penetrate 
towards the centre of the plates as the charging and 
discharging processes. were continued. Assuming the 
correctness of this theory, it should be possible to 
re-harden plates which have become soft to the same 
degree of hardness which they originally possessed. To 
test this point the writer undertook some further 
experiments, which fully established his theory. If an 
accumulator whose plates have become soft be discharged 
and then charged in an opposite direction, a contraction 
of what was the positive plates takes place. Through this 
contraction the particles are forced into intimate contact 
with each other, and with the gride—that is to say, the 
plates become hard, but remain porous. When the charging 
current is again reversed, so that the plates assume their 
original polarity, the active paste of the plates retains the 
hardness so produced. Further experiments showed that 
the resistance of the hard active mass of the positive plates 
did not differ materially from that of the soft. sae 


hardness, while in the case of the soft 


IHR CENTRAL ELECTRIC SUPPLY COMPANY, 
LIMITED. oe 


The above company is authorised by Parliament to 
establish works to supply electrical energy on. a wholesale 
scale, its primary object being to provide the Westminster 
Electric Suppl Co y and the St. James's and Pall 
Mall Electric Supply mpany with power, as their present 
stations prove too mall. Tue works of the Central Electric 
Supply, aan are to be erected under the supervision 
of Prof. A. B. . Kennedy, by whose courtesy we are able 
to give the following details of plant now advertised for. 
It will be noticed that the generators will be-placed in the 


Eccleston-place station, but the equipment at the other 
station is such that the supply from Willesden can be 
utilised as soon as the large works are ready to supply. 
This plant also enables one station to assist the other to a 
larger extent than at present possible. 

It is proposed to instal two 1,200-h.p. engines, direct- 
coupled. to 6,000-volt three-phase generators of about 
780 kw. output each ; six 6,000-volt three-phase induction 
motors, coupled direct to 450-volt continuous-current 

enerators of about 260 kw. capacity each; two switch- 
board panels for the three-phase generators and their 
exciters; two switchboard panels, each for a 6,000-volt 
three-conductor feeder; three switchboards, each for one 
feeder and two three-phase motors; and three switchboards, 
each fortwocontinuous-current generators. The high-tension 
generators, and two of the motor-generators, together with 
their respective switchboards and two feeder switchboard 
panels, are to be erected at the Eecleston-place station of 
the Westminster Electric Supply Company, Limited. Of 
the remaining motor-generators and switchboards, two of 
each will be erected at the Davies-street station and two 
at the Millbank-street station of the same company. One 
three-conductor high-tension feeder is to be laid Ton the 
Eccleston-place station to the Davies-street station, and 
another from the Eccleston-placestation to the Millbank-street 
station, the approximate distances being 3,100 yards and 
1,900 yards respectively. These feeders will be laid under 
a separate contract. The three-phase high-tension gene- 
rators at Eccleston-place will generate power, which will be 
transformed by the motor-generators mentioned above into 
continuous current of from 400 to 450 volts pressure, so 
that it can be distributed from the existing continuous- 
current low-tension switchboards at the several stations to 
the Westminster Electric Supply Company’s distributing 
system. The continuous-current generator will therefore 
be connected in parallel with the existing steam-driven 
continuous-current generators at the different stations, and 
must be suitable in every way for working and supplying 
power when so connected. 

Tenders for the plant and apparatus will be let in three 
sections: (1) engines and three-phase high-tension gene- 
rators; (2) motor - generators —high - tension induction 
motors driving low-tension continuous current generators; 
(8) awitchboards. l 

The engines are to be of the vertical inverted triple- 
expansion three-crank type by Messrs. Willans and 
Robinson, Limited, and known as their Three V” size. 
Each is to be capable of indicating continuously about 
1.200 5 when running at its normal speed of about 
230 revolutions per minute, with a steam pressure at the 
engine stop valye of 190lb. per square inch when running 
condensing. But the engines are required to run at first 
with a steam pressure of only 150lb. and non-condensing. 

With regard to the generators, these are required to 
deliver three-phase currents with an angle of 120deg. 
between each phase. They are to be excited by 
continuous current at a pressure varying between 
400 and 450 volts, supplied either by their own 
exciters or from the main low-tension switchboards 
at the stations. Tenders will be. considered only 
from those firms which have already manufactured 
three - phase generators of large size which have 
been in successful use for at least 12 months. The 
armature coils are to be embedded im the iron core and 
securely fixed in place by mechanical fastenings. The 
field magnets are to be of the multipolar type with 
separate coils for each pole, the field coils to be pro- 
tected from- contact- with the main armature coil by 
a metallic shield connected to earth. Each generator is 


to have an output of 780 kw. when running at its 


normal speed. (about 230 revolutions per. minute). 
The normal full load in each phase to be 260 kw., 
which is equivalent to 75 amperes at 6,000 volts between 
the conductors, or 3,460 volts between any one of the three 
conductors and earth when working on non-inductive load. 
It must be further capable of running steadily at any 
E.M.F. from 5,800 to 6,100 volte between the conductors 
without variation of the engine speed, the generator to be 
wound so that the full output of 780 kw. can be obtained 
at any voltage between the above limite—viz,, 5,800 to 
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6,100. volte—on non-inductive load or en an inductive 
load with a power factor of 0:85, the speed of the 
engine remaining constant. The generators must 
also be capable of giving an output 20 per cent. 
above the normal full load for one hour continuously. 
The periodicity of the machines is to be between 
40 and 60 alternations per second, this to be such as 
is most suitable both for the satisfactory working of 
the generators and of the three-phase induction motors, 
each of about 250 kw. capacity. Esch generator is 
required to work in parallel with the second 
generator and with similar machines of about double 
their capacity. The motors will be worked direct from 
the three-phase feeders at about 5,800 volts pressure 
and 400 to 450 revolutions per minute. The tem- 
perature of no part of the generator armatures or 
fields must BA 70deg. F. above the surrounding air 
after a run of six hours continuously under a normal fall 
load of 780 kw. The contractors for the plant are requested 
to state how far it would be possible to provide an induction 


winding on the field magnets sufficient to drive the gene- 


rator as a motor should its field circuit fail when working 
in parallel with the other generator ; also how far such an 
additional winding would affect the efficiency of the com- 
bined sets. It is stipulated that the insulation resistance 
between the whole of the conductors and the frame of 
the machine, after a continuous test at full load for 
six hours, shall not be less than two megohms. The 
insulation is to be capable of resisting the application 
of a test pressure of 10,000 volts alternating for 
one hour continuously. The efficiency of each of the 
steam generators—that is, the ratio of the electrical 
horse-power at the generator terminals upon a non- 
inductive circuit to the indicated horse-power at full output - 
and speed—is not to be leas than 84 per cent. when driving 
its own exciter. The exciting current of each generator is 
provided by a direct-driven continuous-current shunt-wound 
dynamo coupled to the end of the generator shaft. This 
dynamo is to supply current at à pressure of either 
200 or 400 volts. The total electrical energy absorbed 
in exciting and field magnets of each generator at full load 
is not to exceed 2 per cent. of the normal full load output. 
Each generator is to be tested, driven by its own engine, on 
a non-inductive circuit at 20 per cent. overload, at normal 
full load, at three-quarter load, half load, excited, and aleo 
at normal full load, with a current of 88 amperes in each 
circuit for six hours continuously. 

. The induction motors are to work with three-phase 
current delivered by the three-phase generators at a 
pressure of 6,000 volts between the conductors. The 
armatures of these machines are to be star-connected, with 
the centre connection earthed. The low-tension generators 


which they drive are to be of the shunt-wound continuous- 


current type, with drum armatures and preferably multi- 
polar fields, and to be capable of generating at a voltage of 
400 to 450 volts. Each of the motor armatures is to be 
stationary, and slot or tunnel wound. The field magnets 
are to be multipolar, with separate coils for each pole. It 
is intended that the generators should work in parallel among 
themselves, and also in parallel with the continuous-current 
steam-driven generators already connected at the West- 
minster stations. Each motor is to be capable of taking a 
normal full-load input of 260 kw. when running at normal 
speed (400 to 450 revolutions per minute), the normal full: 
load input in each phase to be 86:7 kw., whieh is equivalent 
to 27 amperes at 6,000 volts between the conductors, or 
3,460 volts between any one of the three conductors and 
earth when working with a power factor of 0:93. The 
motora must be wound so that the full-load input of 
260 kw. can be taken at any voltage between the limits 
5,800 to 6,100 volts without the power. factor dropping 
below 0:93, the speed of the motor remaining as nearly as 
possible the same with the same periodicity. Each of 
the low-tension generators is to have a normal full. load 
output of 230 kw. when running at its normal speed 
(400 to 450 revolutions per minute)—that is to aay, 
511 amperes at 450 volts pressure—the motors to work 
with a periodicity of between 40. and 60 alternations per 
second, as deemed most suitable, and to be capable of 
working in parallel with each other: These motors are 


to be further capable of running for one hour continuously 
with 25 per cent. overload, the temperature of their 
armatures not to exceed 70deg. F. above the surround- 
ing air under these conditions. The efficiency of each 
motor-generator—that is, the ratio of the true input of 
0 A ST ie 5 to the output of 
© generator —at full and normal s is 

Tew Than ) rmal speed is not to be 
tension generators are to be of ample size to admit of the 
use of carbon brushes, should it be decided to adopt these, 
without undue increase of temperature. 

From the high-tension generator switchboard the bus 
bara are to be ca 

board, on which provision for two feeders is to be made, 


the general arrangement and interconnections between the 


several boards to be adapted to the method of working 


indicated above. 


3 STANSSTAD-ENGELBERG RAILWAY. 
(Concluded from page 526.) 


From Gherst, situated at the top of this steep section of 
the line, the track wends its way with easier gradients to 
the Engelberg Station. The necessary clearance for the 
track over the latter portion of its course had in many 
places to be won by blasting away the rock. Curves up 
to 160ft. radius had also to be made and the construction of 
some 350ft. of supporting and lining walls was found 
necessary. The details relating to the length and gradients 
of the dine are given by Fig. 4. The entire length of the 
line amounts to 14 miles, of which the rack section 
occupies 9}. miles, as previously mentioned. With regard 
to the permanent way, it may be mentioned that the 


S. KHOLB, ESQ., MANAGER OF THE STANSSTAD-ENGELBEAG RAILWAY. 


Vignoles type of rail was employed, weighing 44ib. por 
yard, the rails having an individual length of 34f:. 
They rest upon iron sleepers weighing 66lb. each, and 
of theso 11 are provided for every ruil-length of track over 
the adhesion «portion of the line, while 12 are provided 
for an equivalent length of the steep stretch. Fig. 5 
includes a profile of the rack section of the permanent 
way. The rack itself is of the ladder type with trapez- 
shaped teeth of cast steel riveted to tho side flanges. 
The weight of the rack amounts to 10alb. per yard run; 
it is constructed in 11}ft. lengths. The entrance to the 
rack is movable, and mounted on springs. 

A few words may be said with regard to the station 
buildings, which are substantially constructed of brick and 
wood, containing offices, cloakroom, waiting rooms, etc. 
They are electrically lighted, small transformers being 
installed to supply the necessary current. The energising 
curront for theso is taken from the trolley wires and trans- 
formed down to 100 volts. In Stansstad a car shed, capable 
of accommodating eight motorcars, is erected, together with 
the necessary repairing shops and stores. 

With regard to the power-house, the existing conditions 
enabled it to be situated in a place favourable to the 
distribution of energy for the purposes of the line— 
namely, at the foot of the steep section—hence close to the 
point of maximum demand. The necessary water power 
ia obtained from a. covered reservoir of 35,000 cubic feet 
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88'5 per cent. The commutators of the low- 


carried to the high-tension feeder switch- 
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capacity, which is fed by several springs. From this 
reservoir the water is conducted to the turbine-house 
through a line of pipes one mile in length. The pipe 
line is of cast-iron pipes of 9ft. 10in. internal diameter 
and from fin. to fin. thick for 750ft. of its length, 
while the remaining and longer portion consists of wrought: 
iron pipes of the ‘same internal diameter, but from 
‘sin. to ĝin. in thickness. The effective fall amounts 
to 1,360ft. The power-house (see Figs. 6 and 7), to which 
& repairing shop and a locomotive shed are attached, is 
situated in Obermatt. It provides accommodation for thtee 
generators and two exciters, all of which are direct-coupled 
to their respective turbines. The latter are of the high- 
preesure type, with horizontal shafts. The output of 
each of the rotary-current sets, of which two were 
originally installed, amounts to 180 h.p. at 650 revolutions 
per minute, while the exciting dynamos each have an 
output of about 12 h.p. Patent hydraulic regulators are 
fitted to the large turbines, but not to the exciter turbines. 
However, the load on the exciter dynamos is maintained 
constant by regulating the resistance in the field circuit of 
the generators. The switchboard, which is mounted against 
one of the end walls of the dynamo-room, consists of four 
panels of white marble supported by an iron framework. 
Of these panels, one contains the instrument and switches 
belonging to the exciters, while the others serve each for one - 
generator, the board being so arranged that new units may be 
provided for in the future by lengtheningit without disturbing 

the existing portions. The exciters, and also the rotary- 
current generators, run in parallel, the latter being connected 
up to common bus bars, one of these being connected with. 
the railway metals, which are used as a return conductor. 
The trolley wire and feeders are connected with the bus 
bars through switch fuses and double-pole cut-outs. Behind 
the switchboard are situated the fuses for the transformer. 
sub-station and the high-tension leads. A special device is 
also provided, which in case of mishap to a high-tension: 
cable switches off the exciting current, thereby interrupting. 
the whole supply. Since, as above mentioned, the maximum 
demand for current occurs in the neighbourhood of the. 
generating station, and the latter, moreover, adjoins the. 


railway track, the generators are, practically speaking, 
and 


connected up direct with the trolley wires and feeders, 
a portion only of the energy generated in the station is 
transformed up for the purpose of economical transmission 
to a distance. For the latter purpose three 30-kw. single- 
phase transformers are installed at the generating atation 
in a room behind the switchboard. These are connected 
up on the star system, and transform the prossure 
in the trolley wire (750 volts) up to 5,300 volts. 
bout four miles away, in the immediate proximity 
of the Dallenwyl Station, is situated a second trans- 
former sub-station containing a like number of units, 
which in this case, however, transform the high-tension 
current again down to the line pressure of 750 volts. 
At first feeders were employed only for the stretch of line 
between Grafenort and Griinenwald, but the rapid increase 
of traffic over the railway between Stansstad and Stans 
soon necessitated a further transformer sub-station in Stans, 
from which a feeder is run to Stansstad. The two trolley 
wires consist of hard-drawn copper wire 75mm. in diameter. 
They are suspended from span wires 15ft. above the rail 
level, the posts supporting the span wires being of wood, 
20ft. in height (see Fig. 8). By means of line insulators 
the whole system of trolley wires is divided into five 
sections, which may be independently fed with current. 
The main feeders are connected up to the trolley wires at 
the various feeding points through switch fuses placed in 
iron boxes attached to the span-wire poles. These feeders. 
are composed of two semi-hard-drawn copper wires, each of 
75mm. diameter, and the Gl ünenwald feeder has an: 
extreme length of 24 miles. It is attached by. means of. 
porcelain insulators to the span-wire poles, which thus serve: 
a double purpose. On the other hand, the high-tension 
cable serving the Grafenort-Grünenwald section, which has 
a length of seven miles, cofsists of two 5‘5mm. diameter 
copper wires, and is supported throughout by independent 
poste. These posts are 26ft. in height, and forthe greater part 


are erected along the permanent way at a distance of Aft. 
from the trolley or span- wire posts; they are all suitably: 


562 


anchored. Both at the crossings, of the bigh-tension cable 
with the streets and the crossing of telephone and tele- 
graph wires over the track, the cable has been carefully 
protected from accidental contact by means of a network 
of guard wires. On the tops of. the trolley poles a tele- 
phone wire is attached. This consistd of a silicium-bronze 
2mm. in diameter. It may also be mentioned here that 
the high-tension cables and trolley wires are protected 
means of lightning arresters; the former by so-called for 
arresters, and the latter on the Westinghouse system. 

In the neighbourhood of Stans the track intersects the 
Stansstad Stans Electric Tramway, which, as previously 


of the four-axle ty po, 
two-axle bogie trucks. 
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are attached te the ear roof by means of spring contacts. 
The wires from these contacts are carried along the roof 
to the controllers. Each end platform is provided with 
controlling apparatus, consisting of a double-pole reversing 
switch, and the requisite measuring instruments, besides a 
controller for the starting and regulating resistances. The 
maximum permissible speed ie 123 miles per hour, 
but the resistances provided admit of any intermediate 
speed which circumstances may dictate. Starting is there- 
fore accomplished very gently and uniformly. The cars 
are both lighted and heated electrically. For the lighting 
of the car a amall transformer is installed in the luggage 
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- Fic. 4.—Profile of Track. Lengths 1: 120,000. Heighta 1: 80,000. 


compartment, which reduces the pressure in the trolley 
wires down to 100 volts. Fourteen electric radiators serve 
for the heating, these being divided into two series of 
seven each and connected between the trolley wires and 
the rails. 

The electric locomotives employed on the Stansstad- 
Engelberg Railway are designed to haul the loaded 
motorcars of 15 tons weight at a speed of three miles per 


hour over the steep section of the line previously mentioned, 


which has a maximum gradient of 25 per cent., or to act 


as brakes to the same on the return journey, and, further, 
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FIG, 5.—Construction of the Rack-way—Stanastad-Engelberg. Scale for the ground plan aud longitudinal section 1:30. Scale for the cross-section 1 : 15. 


passengers, there being also a luggage eompartment on 
the car. The front bogie is equipped with two three- 
pams motors wound for 750 volts, of 35 h. p. at 480 revo- 
utions per minute, and each weighing a ton. These 
motors are suspended from the bogie truck by means of 
spiral springs, and are sleeved to the driving axles. A 
single reduction with cast-steel cogwheels has been adopted, 
the wheels running in an oil-bath. The rear bogie truck 
is equipped with a cogwheel brake, which is actuated from 
the rear platform. A powerful band-brake is also provided, 
which acts upon all eight wheels of the car. The drivin 

current is collected by two collector bows (see Fig. 13), which 


to convey the goods traffic over the adhesion section of the 
line between Grafenort and Obermatt, over which the 
maximum gradiont amounts to 5 per cent. In the latter 
capacity this type of locomotive is capable of hauling 
two goods trucks, of a total weight of some 20 tone, 
at a speed of seven miles per hour. Having regard 
then, to the work for which this particular type of 
locomotive is intended, its construction naturally differs 
very considerably from the electric locomotives employed 
on the Jungfrau Railway and elsewhere. The two 
electric motors with which each locomotive is equipped 
develop about 75 h.p. each at 650 revolutions per minute, 


THE, ELECTRICAL ENGINEER, APRIL 20; 1900. 


563 


Thesp motors each engage by means of cogwheels, possessing | downhill work a cogwheel brake is provided on the front 
V-shaped teeth, in a common spur-wheel and through this | driving axle, which runs loose when not. in action. 


with the connecting gear. From the latter the power 


On the downward journey the motors act automatically 


is transmitted through two symmetrically disposed spur | as brakes, since an excess of about 4 per cent. over the 


SS 


WH 


WSs 


y- $ - 
2 
an - u - m 
SFPD AL EF, 


wheels to the cogwheel driving shaft: ` The latter is of 
hollow construction and runs loosely on the crankshaft, 
which transmits the driving power to the bearing—that is 


Fia. 6.—Cross-Section Power House. Scale 1 : 200. 
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normal speed has the effect of converting their action into 
that of generators; but, besides this, the locomotive is 


to say, the adhesion axles of the locomotive. en the to the right, which acta simultaneously upon -the 
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Fie. ¥.—Ground Plan of Station. Scale 1;200, Atanssted-Engelberg. 


locomotive is used on the rack section of the line the 
cogwheel gear comes alone into play, the crankshaft and 
00 axle running loose being then merely bearing 
; axles. Upon the adhesion track the friction coupling 
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Fia, 8 —Cross-Section of Rack-way, Stansstad-Ragelberg. Scale 1: 150, 


-mounted on the countershaft, together, therefore, with the 
outer heel gear, is brought into action, the crankshaft 
being transformed into a driving shaft which communicates 
the power by means of coupling rods to the adhésion 
axles, the cogwheel mechanism moving without load. For 


brake discs of the cogwheel driving shaft and the emergency 
cogwheel brake; (2) a hend-brake to the left, which acts 
independently of the first-mentioned upon the two axles ; 
(3) an automatic cogwheel brake—that is to say, a device 
which actuates one or both of the screw brakes mechanically 
directly the electric current is interrupted for any reason, 
or if the normal speed is exceeded during the downhill 
journey—this brake may also be actuated by hand, either 
by the locomotive driver or the car conductor; (4) a screw 
brake acting upon both adhesion wheels. 

The cogs of the first reduction gear are of nickel steel, 
those of the large spur wheels being composed of Siemens- 
Marten forged steel; while the wheels of the second reduc- 
tion gear are of cast steel, and the toothed driving wheels 
of crucible steel, all the teeth being made to fit exact. The 
necessary driving current is colléeted from the overhead 
trolley wires by a similar arrangement of collector bows to 
that adopted in the case of the trämcars. The locomotives 
may be driven either backwards or forwards by adjusting 
the reversing switch, previously mentioned, according to 
the desired direction of travel, while the starting torque 
may be regulated through a resistance common to both 


motors. Electrical illumination is also proyided for the 
locomotives. The following dimensions may be collated to 
ensure ease of reference; , 
ee poneceqpaionios Im, (394in.) 
Maximum gradient . e . e e eee be ee 25 per cent. 
Diameter of the driving (og) wheel 27 fin. 

s T ri wheels „ „„ 26 in. 
Speed attained dn the mountain section ...... 3 miles per hour. 

level . . . 1 70 
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Oubpub of the motots . . . .. . . . . .. . . 160 h. p. | of 123 miles per hour over gradients up to a maximum of 
Revolutions of the motor —.—.—.— G50 por. minute. 25 per cent. ‘It is therefore possible, with the assistance of 
. 5 8 „ i” valle 8 trai to satisfy the de is of the heavy traffic which 
Tractivé effort ón the adhesion section ......... ` 4,4001b. naturally occur in the lower portion of the Engelberg 

0 „ n rack „53 2 taseee 16,500 lb. Valley, especially between Stans and the Vierwaldstätter- Sea, 
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Fic. 12,—View of Working Parts of Locomotive— Stansstad - Engelberg. 


Figs. 9 to 11, inclusive, show a plan and section of this up to the Grafenort Station. But from the latter point to 
type of engine, while Figs. 12 and 13 give a photographic | the approach of the rack section— that is to say, over a 
view of ite working parts and an exterior view of the | gradient varying between 1 and 5 per cent.—the motor. 
locomotive respectively. | | , | car runs freely at a speed of 30 miles per hour. Ita consump- 

The conditions of the service are as follows: A moteroar | tion of energy with a load of 16 tone and a gradient of 


is capable of hauling after it a trailer hing 10 tons, | 5 per cent. amount to from 80 h.p. to 90 h.p. From 
thus making a combined weight of 96 tols, at & speed | Obermatt the car. is pushed by ane of the locomotives 


poe Ee See Be ——— — — —— e. m- M l — — — — — 


(Fig. 14) over the rack section, during which operation 


the locomotive is not coupled to the motorcar, whereby 
independent braking is enabled should they by any chante 


become separated. The power absorbed on the rack section, 
with a gradient of 25 per cent., a train weight of 26 tons, 
and a 17 three miles per hour, amounts approximately 
terminus at Engelberg, the motorcar is again self- pro 
In order to prevent the excess current generated 
motors, when acting as brakes on the downward journey, 


ed. 


Fic. 13.—Exterlor View of I ocomotive—Stansstad-Engelberg. 


from flowing back through the trolley wires to the generating 


machines, thus tending to increase the speed of. the 
same, provision is made whereby the generators work 
on an artificial realstance —namely, a water resistance— 
Experiments 


situated in the tail race from the turbines. 
have shown that a train weighing 28 tons travelling at the 
normal speed down the rack section reduces the load on 
the station generating plant by about 75 h.p. This energy 
must, therefore (assuming it is not absorbed by trains 


moving aver other portions of the line), be expanded on. 


FIG, 14.—Locomotive Pushing Car Over the Rackway—Stansstad-Engelberg. 


the water resistance, in addition to a slight excess demanded 
from the generators for safety’s sake. When the station 
was opened the plant installed proved more than equal to 
the demand on it, wherefore no automatic arrangement for 
switching this resistance in or out of circuit was provided, 
the same remaining constantly in circuit. 

The efficiency of the original plant may be gathered 
- from the following list of rolling material which could be 
propelled simultaneously by it: 

1. A train consisting of a passenger car and locomotive, 
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From Gherst, the summit of the ascent, to the 


y the 


of 


with a total weight of 28 tons, up the rackway ascent, 
uninga gradient of 25 per cent. (150 h. p.). o 
2. A passenger car on the Grafenort-Obermatt section, 


requiring a maximum propelling power of 80 h.p. to 90 h.p. 
8. A train consisting of a passenger car and trailer on 


the Grafenort- Stans section, having an aggregate weight of 
26 tom (maximum power required about 60 E p.). 

4. A train consisting of a motorcar and trailer on the 

Stansstad Stans section, requiring 25 h.p. 
The great succesa attained during the first few. months’ 
3 of the line made it appear desirable to inerease 
the. rolling: stock and efficiency. of the system. In the 
spring of 1899 the third generating set of 180 h. p. capacity 
was therefore added te the plant, gether with the second 
transformer sub-station in Stans with the involved high- 
tension and feeder cables, while the rolling-stock was at 
the same time supplemented by two motorcars and an 
additional locomotive. These extensions enabled a quick 
service of trains between Engelberg and Stansstad to be 
inaugurated and two trains to make the ascent of the rack 
section of the line simultaneously. l oe, 

The extensions of the electtical plant, it may be 
mentioned in conclusion, were also entrusted to Messrs, 
Brown, , Boveri,.and Co:, whose work in: connection with 
the undertaking has throughout shown. very. sati 8 
results. e A . 

— ..—........—.—...—. $ i 
HORNSEY ELECTRIC LIGHTING. 

In his report to the Hornsey Urban District Council Mr. 
Robert Hammond, M. I. C. E., pointed out that the provisional 
order was granted to the Hornsey District Council on July 1, 
1898, which conferred. powers. to supply electrical energy for 
public and private purposes in oertain parts of the parish, 
including practically the whole of the shopping area. The 


} provision was made that within six months of July next 


a supply must be given, and though at one time the Board 

Trade gave great latitude to local authorities, the 
municipal trading debates in the House of Commons had 
made them much more_strict, and they now either revoked 
the orders or threatened to do so unless proof was given that 


the work was about to be started. If the Council wished to keep 


the matter in their own hands, they must take early ateps in 


the matter. On Dec. 31 last 509 local authorities had provisional 


orders and 122 companies. In November notices had been 
given in Parliament by 50 companies and 63 local authorities 
for orders and 13 and 5 respectively for Bills. The local autho- 


rities had invested and authorised expenditure for electrical 


work to the amount of £11,214,750, and companies to the 
extent of £8,678,000. The proportion of money invested by 
companies, compared with the number of works, was greater 
than that of local authorities, because the former had secured 
some of the best areas in the Metropolis. Mr. Hammond advised 
that if the order was leased to a company the Council should 
advertise for tenders, which should come freely. To allow the 
order to lapse and a company to come in would be unwise, and the 
Board of Trade would not treat the Counoil’s opposition with much 
consideration if they opposed a company applying for an order. 
If, then, they did not work the order themselves, they should 
either arrange with a company to supply them with energy or 
transfer to a cs pd on the best terms possible. The first 
course he opposed, and though not in favour of the second, 
thought it better than the first. So far as he could ascertain no 
local authority who had laid down its own works had regretted 
doing so. In nine cases where a company obtained an order, 
and the authority aftérwards bought, the result was that the 
capital invested in the companies was £1,003,184, and the 
amount. paid by the authorities for the undertakings £1,693, 787. 

A site near the Hornsey railway station, adjoining that of the 
proposed publie baths, had been chosen for a generating station. 
In his preliminary report in November, 1897, he recommended 
the high-pressure alternating system, but he now thought the 
low-pressure system best suited for Hornsey. This would be 
more economigal. under. the new conditions, and he had fixed 
the delivery current at the feeding points at an average T. M. F. 
of 480 volts, thus necessitating the use of 240-volt lamps. The 
cost of laying mains would be about £6,104, being £2,704 for 
distributors, £1,957 for feeders, and the balance for trenching. 
This provided for 6,692 of distributors, eto., and he 
suggested another. £3, for mains and extensions. He 
estimated that 6, 000 equivalent 3-e.p; lamps would be 
required, but seggested that 15, 080 should be provided for. 
The generating “plant for this, with pipes, eto, would cost 
£20,250, but this did not include cost of site. The engines 
would be arranged for an output of 300 kw. As to the question 
of public lighting, Mr. Hammond thought 45 arc lamps would 
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be needed, the cost of which, with connections, etc., would be 
£2,250. A further £3,050 would be needed for meters, fuse 
boxes, and house connections, He allowed £500 for engineer's 
fees, and for incidental contingencies £3,096, The whole reached 
a total of £38,500, which was £3,500 more than his estimate of 
1897, but the increase was due to the higher 
An alternative scheme for 21,000 lamps alight at one time, or 
from 50,000 to 40,000 on consumers’ premises, he estimated would 
cost £735,500, which included public lighting. The probable 
financial results with a maximum charge of 7d. per unit for 
100 hours per quarter, and then 2d. per unit, which he thought 
would average about 
£6,119, and for the complete scheme £11,512. The cost of 
83838 and distribution in the two schemes he set down at 

„329 and £5,990 respectively. If the interest and repay- 
ment of capital were added, sums of £2,630 and £4,226 must 
be added to each, and thus in the first a net profit, after the 
public lighting had been charged for, would be made of £160, 
and in the second £1,764. 


GLASGOW TELEPHONES. 


At the meeting of the Police Department on the 17th inst. 
& minute was adopted in which the Joint Sub-Committee on 
Applications by the Post Office reported that a deputation had 
met a sub-committee of the Association of Municipal Corpora- 
tions. We quote from the Scotsman as follows: That sub- 
committee had been appointed to co-operate with Glasgow 
Corporation in their efforts to secure from Parliament the pro- 
tection of their streets from any compulsory interference on the 
part of the Post Office for the purpose of affording facilities to 
. any company trading for private gain. After discussion at 
that meeting it was agreed ‘that Mr. Pritchard, the secre- 
tary of the association, be requested in conference with 
the representatives of the Glasgow Corporation to prepare 
a statement to be issued to the town clerks of all the 
municipalities of the United Kingdom, so that the same 


may be forwarded to all their members of Parliament; that f 


Mr. Pritchard be requested to obtain the services of Mr. 
A. R. Bennett as an expert to report upon the question of 
municipal telephony provided a sufficient number of towns join 
in a guarantee of the cost ; that Mr. Pritchard be instruc 


of municipalities in relation to this subject, and as to the terms of 


the license, especially dealing with the period of the duration 
of the license and its effect; and that a further meeting of the 
sub-committee be held to consider the draft report of Mr, | 


Bennett and Mr. Pritchard, and also, if found necessary, to 
confer with the Post Office authorities.’ 


a very material effect in the future. 


In another minute the committee reported having had under ) 


consideration notices by the Post Office authorities that they 


intended to break open certain streets to lay down. telegraph: | 
wires. The Corporation made the stipulation that the wires 

should be used only for Post Office purposes, and not handed | 
over to the National Telephone Company. The superintending | 


engineer replied that, without prejudice to the Postmaster- 
General's legal rights, there is no present intention of using the 
pipes for the purposes of the National Telephone Company. 
The Corporation Joint Sub-Committee agreed to recommend 
that, accepting the undertaking already given by the Post Office 
authorities, that any damage which might be done to carriage- 
ways in the execution of the works would be made good by 
the Post Office, and also accepting the explanation that there 
is no present intention of using the pipes for the purposes of 
the National Telephone Company, permission be granted on 
the Post Office authorities further undertaking that the pipes 
in question would not be used for the purposes of the National 
Telephone Company without the Post Office authorities first 
communicating with the Corporation and affording them full 
opportunity of reconsidering the whole matter, with a view to 
it being then arranged between the Postmaster-General and the 
Corporation, or, in the event of difference between them, being 
determined as provided for in the Telegraph Acts.” 


THE RIMINGTON MAXIMUM DEMAND INDICATOR. 


We illustrate herewith a new maximum demand indicator 
which is being placed on the market by the Bastian Meter 
Company. As will be seen ftom the illustration, the construc- 
tion of the meter is very simple. The meter and demand 
indicator are fixed on the same backboard.: The arrangement 
of the instrument is shown in the illustration, and is as 
follows: The stopper, L, of the Bastian meter is made abso- 
lutely gas-tight, and a tube, K, passing through this stopper, 
connects the interior of the meter with the demand indi- 
cator, so that the gases resulting from the decomposition of 
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ig of materials. 


5d. per unit, would be an increase of 


to 
prepare a report embodying information as to the legal position 


Mr. M'Farlane 
remarked that an agitation had been started which would have 


the electrolyte in the meter are led into the U-tube, marked 
A A’ in the drawing, the tube being filled with coloured liquid up 
to the level shown. The branch tube, B, has its end closed by 
a specially-prepared porous plug, C, so that the only possible 
exit for the gas generated in the meter is through this porous 
plug, the rate at which gas can escape through this plug being 
proportional to the pressure under which it is confined. When 
the current passes through the meter, the rate at which gas is 


‘evolved is proportional to that current, and consequently the 


pressure of this gas will increase until it reaches such a value 
that the rate of its escape through the plug, O, is equal to its 
rate of production by the current. It then follows that for every 
definite current ing through the meter a definite pressure 
is produced which is absolutely pro 
This pressure will cause the liquid in 


“1 


rtional to the current. 
to move down and that ` 


in A’ to rise correspondingly and overflow through D into the 


down tube, E, the height of the liquid in this tube indicating 
permanently on the scale behind the maximum current which 
has passed through the meter. The free end of A’ is closed 
with a porous plug, G. To reset the instrument the rubber 
tube, J, is taken from the nozzle, H. The tube E is released 


from its spring clip, and raised so that the liquid runs 


back into A A’ The tube is then put back in the reverse 
manner, and the indicator. is again ready for use. 


No doubt the makers have undertaken experiments to prove the 
reliability of the porous plug which they employ, but we should 


It, 
will be seen that the accuracy of this maximum demand 
‘indicator is wholly dependent on the porosity of the plug 
through which the gas from the electrolysis. has to pass, ar 

also on the tightness of the various joints inithe apparatus, 


; 


j 


can 
* 


ae 


fancy that it is bound to be somewhat affected by atmospheric. 
conditions. Otherwise the apparatus is an exceedingly simple 
one, and should be easily manipulated. Naturally, the indicator 


is only applicable to a meter of the Bastian type, a l 


gize by Google 


— — 
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‘QUESTIONS AND ANSWERS. — 


Under this heading we insert questions and answets 
of à practical character relating to central-station work, 
tramway work, or constraction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer: ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after tho 


5 has appeared. We would call the attention of 
sending in answers to the fact that the neatness of je pull f 
any sketches (which must be ink) sent in is considered | magnetie pull formula : 


when marking the relative values of these answers. All |: 


formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 


author. The matter should be written on one side only | 


of the paper. Questions may be sent at any time. 


QUESTIONS. 95 5 
265. Drum armatures are either wound by hand or with coils 
shaped on formers by hand or machine. Give a description 
of the apparatus n ‘for making these coils, and also 
give the point at which it is desirable to change from a hand 

winding to formed coils.—H. O. O. 

What error could be introduced in the case of an alternat- 
ing supply, supposing the cost were caleulated in B.T. 
units on the amount of electricity passed? Give an 
a Describe a good alternating-current meter.— 


264. 


Question No. 257.—In some dynamos direct-coupled to a steam- 
engine, the centre line of the field magnet is placed some 
distance nearer the flywheel than the centre line of the 
armature. Is this really necessary, and if so, why ? 


Best Answer 10 No. 257 (awarded 108.).— Such an adjust- 


ment of the armature is occasionally employed to counteract 


the end pull of the magnets on the flywheel and the conse- 
quent wear and heating of the bearing collars. It only 
becomes necessary in 


air-gap, and with the magnets placed within a few inches 
of the magnets. The tendency of the main field of a 
dynamo is to keep the armature core exactly central length- 
ways, and if the core is set out of centre a magnetic pull 
occurs, tending to centralise it again. This pull is in 
the way described in the question to oppose tbe pull on the 
flywheel, and thus leave the rotating system as a whole 


“iin 
i 


t 
' 


without any tendańcy one way or the other. The forces 
involved cannot bé calculated with any great accuracy, but 
a fair idea of them can be obtained as shown in the following 
example. The machine shown in the diagram is a 130-kw. 
two-pole smooth-cored dynamo; diameter of armature 
core = 2lin.; diameter of- magnet bore, 23}in. ; length 
(peripherally) of each polar arc = 25in.; induction density 
in the air-gap = b, 500 C.G.S. Jines per square centimetre ; 
distance of vig poles from flywheel face = 8in. ; area of 
each magnet face at A facing the flywheel = 220 square 


actice, however, in the case of large 
two-pole dynamos with smooth-cored armatures and a large | 


inches ; total number of ampere-turns on the field magnet = 
30,000 (15,000 on each limb). : RA 

The induetion density of the flux passing from one pole 
to the flywheel and then out of the flywheel into the other 
pole is found by the ordinary air- gap formula: 


s x density x length of air-path in centimetres = total 


ampere-turns acting ; 
or 8 x density x 16in. x 2 54 = 30,000 ; 
”, density = 930 C.G.S. lines per square inch, 
and the pull corresponding to this flux is obtained by the 


Pull in dynes per square centimetre = — ; 


: (density): x area in square inches 
or total pull in pounds =. ee TS. - 


(950) x 220 x 2 
1:73 x 10° 


This large force of 220lb. drawing the flywheel towards 
the me would in the ordinary course (anlem a special 
thrust ing wero introduced) fall on two or three small 
collars on the spindle, and be quite enough to appreciably 
reduce the efficiency of the machine, besides causing con- 
tinual trouble at the bearings. Suppose, now, that the 
magnets are set $in. out of centre, as shown. The greater 
part of the main flux of the machine will continue to pass 
radially into the armature, and will produce ne end: pall 
whatever. There will, however, be a smalt portion óf flux 
at each end of the magnet, which passes obliquely into the 
armature, and produces a certain end pull depending on its 
density and the average angle at which it lies to the afis. In 
this case the average angle will be, approximately, such that 
ita tangent = 14in. + $in.—i.e., it will be about 68deg. The 
length of this mer: path from magnet to core will be, 
12in. „ 
— 4 = 1'36in., and con the 
an 68deg. 15 bin., and consequently he 
density of this slanting field will be 6,600 x 135 85080. 


The area at each end of the armature occupied by the 
slanting field may be taken as jin. x 25in. x 2 = 25 square 
inches, or 50 square inches for the two endas,  — z 
The pull in the direction } _ (5,050)? x 50_osen. ` 
of the slanting field 175 x 100 5 l 
ming the same pull formula as abovə. This pull redused into 
the horizontal direction will be 735 x cos 68deg. = 27 7lb., 


= 3201b, 


approximately, 


or rather more than the amount required to counterbalance 
the pull on the flywheel, as calculated above.—Q. 


Answer to No. 257 (awarded 538.).— The reason why the 
centre line of the field magnets in some direct-driven sets 


Yj ex: 


2 


AZ 


— 2 
— 2 
— 


Fr k 


Fia. 1. 


is not in the same as that of the armature is due to the 
influence of the flywheel, which, if in this position, owing 
to magnetic leakage through it, causes the shaft of the 
engine and dynamo to:be pulled towards the dynamo end 
(Fig. 1) This is corrected by the apparently paradoxical ` 
method of setting the ets nearer to the flywheel 
(Fig. 2). By this means the pull on the flywheel is 
slightly increased, but the armature having a very much 
larger induction through it, is pulled in the reverse diree- 


tion sufficiently strongly to equal the effect of the fly - 
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wheel, by a small movement of the magnets, This is 
known in engine works as “balancing” the armature. 
To obtain this position the crank and armature are placed 
in their bearings, and the field magnets also fixed approxi- 
mately correetly. The fields are separately excited, and 
the armature and shaft rotated to enable them to take 
up a position of equilibrium. It will be found that one of 
the crank webs is hard up against its brass. The magnets 
are then moved till the shaft is free from end stress, 


925 Ry 


+ 


FIG. 2. 


It is sometimes advantageous to have a slight pressure 
in one direotion if it is desirable to avoid end play in 
running. That this force is of importance is shown by 
the fact that in the case of a six-pole machine it may be 
over 100lb. if the magnets are }in. out of the balancing 
position. If only a small barring wheel is used with a large 
multipolar armature, the effect is very small. It is of most 
importance in the case of two-pole machines with relatively 
large flywheel. In the case of large armatures of several 
tons weight the neatest method of balancing is to run it 
as a motor by sending a current of about 50 amperes 
throagh it by a pair of brushes, using a switch in circuit 
for breaking the current. Full excitation should be used, 
as the increased magnetic loakage when fully excited will 
cause a larger N of the field to pass through the 
3 than when a less exciting current is used.— 


Question No. 258.—State the advantages of rail welding in 
tramway work compared with the usual methods of 
bonding; also state how the strain on rails due to variation 
of. temperature may be ascertained. i 
Best Answer. to No. 258 (awarded 10s.).—Tho usual 
method of bonding is to connect the lengths of rail by 
means of short copper conductors, such as the Chicago 
“crown” or Columbia bonds, bridging the joints. The 
two parallel rails are, in addition, cross bonded every 80 or 
100 yards. By this means, provided that the joints between 
the copper and steel are good, a continuous return is pro- 
vided, the two rails acting in parallel as one conductor. 
The principal defects of this system are the following : 

(a) A badly-made bond sensibly diminishes the con- 
ductivity of the circuit, and as there are very many joints 
in series in the return circuit its resistance may easily be 
made such as to increase the voltage drop above the Board 
of Trade limits (seven volts). The bond may be imperfect 
owing either (1) to dirty contact surface, due to oxidation 
of the metals or to foreign matter; or (2) to insufficient 


while bonding. 


(b) These bonds, even though perfect when newly made, | 


are subject to atrains due to alteration of temperature and 


consequent movement of the rails, and to vibration due to 
passage of cars. These strains gradually loosen the bonds 


at the joints, raising the resistance of the return, and also 
involving an increased cost of maintenance. The Columbia 
and old Chicago types of bond are more liable to injury from 
these causes, ay they are made of solid copper rod. The 
Chicago “ crown,” or the Neptune type, being made of 
stranded wires, gives more easily and does not transmit the 
strains to the joints., _ : = 7 
(e) The bonds do not assist the mechanical strength of 
the rails against vertical displacement at the ends due to 
the passing of oars. All strains due to the continued 
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hammering action as the car-wheel rolls from one section of 
rail to the next, are borne by the fishplates and the per- 
manent track. As regards the fishplates, it is well known 
that in railway work the alternate expansion and contrac- 
tion of the rails loosens the grip of the plates, while it 
must be remembered that a tramway track is of much 
lighter construction than the permanent way of a railroad, 
and cannot stand so much shock. The ends of the rails 
therefore get worn in a rather sbort time. 

It is to overcome these objections that cail-welding has 
been introduced. Two methods are in vogue—(1) direct 
electrical welding of the rail sections; (2) the Falk system 
of casting a sleeve of cast iron round the adjacent ends of 
the rails. The first may very briefly be described as 
a large alternating current of low voltage through the 
brightened ends of the rail, thus heating them, and by 
hydraulic pressure forcing the ends together while soft. 
Each weld takes about 15 minutes, the electrical power 
(about 15 kw.) being on for about three minutes of this 
time. The equipment for this purpose is expensive, and 
this probably prevents the more extended use of the method. 
In the Falk system an iron mould is placed round the 
butting ends of. the rails, and molten iron at a high tempe- 
rature run in. The iron in contact with the mould. caols 
first, exerting a tremendous pressure on the portion still 
molten, and forcing it into the interstices of the steel web 
(which is raised to a white heat). Pieces of carbon are 
laid on the top of the rails to prevent the steel ftom soften- 
ing during the welding process. These cast-welded joints 
are generally about 14in. long, and of such a section that 
the joint has at least the same tensile strength’ as 
that possessed by the rail. The weight of cast iron 
varies from 70lb. to 140ib. per joint, according to 
the weight of the rail. Although, strictly speaking, 
a weld cannot be produced between cast iron and 


steel, an equivalent result is obtained with this method, 


as if the cast iron be torn away from the web of the 
rail it always brings some of the rail away with it; 


also, if a welded joint be sawn across and examined, it is 
impossible to say where the cast iron ceases and the web 


of the rail begins. It will be seen that all the objections 


to the “bonding” system enumerated above are avoided 


by the solid-weld system, though the equipment necessary 
in both cases is somewhat expensive, and ın the first method 
a large supply of electrical power is required. 


Two objections were formerly urged against these 
‘systems ; the first (applying only to the Falk joint) being 
that water was likely to get into the joint, causing rust 


and destroying mechanical strength and electrical con- 


‘ductivity. The second was that in any solid welded rail 


joint the effect of variation of temperature along a good 
length of rail would be to induce enormous stresses which 
would concentrate at the weakest point and cause rupture, 
or, alternatively, would buckle the rails or damage the 
paving. Both these objections have been found to have 
no warrant in practice, the second one being met by the 
ascertained fact that the fastenings of the rail to the per- 
manent way prevent the strain from concentrating at any 


one poiut. It is, however, difficult to cut ott a faulty 


section in case repairs are necessary, as the metal has to 
be sawn across. The strain on a rail due to variation of 
temperature is detcrmined from the following considera- 


tions : 


Let L be the length of the rail at the ti NR 
care being taken to bring the surfaces closely into contact ue e the length of the rail at the time of weld 


c, the coefficient of expansion of the material of which 
the rail is made (steel) ; 

f, mean temperature of the rail at the time of welding ; 

tz, temperature of rail at the time at which the strain is 
determined ; 7 

then if the rail were free to expand, the variation of length 

under a temperature of ¢, degrees would be 


Le (t-4), 
and elongation (under a rise of temperature) per unit 
length would be 910 
c (t-i) * . 


has taken place. | 
Now, let K = modulus of elasticity of the material of the 
rail—i e., the force in pounds per square inch which would 


If the quantity (t; - ti) were negative in sign, contraction 
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produce an elongation equal to original length, supposin 
the body to be perfectly slastie dhen the equivalent 
mechanical force peo the same elongation per unit 
length as is produced by the given rise in temperature 
will be 

ö Ke (t, - t). pounds per square inch ; 
and if cross-sectional area of rail is R, total mechanical 
force which would have to be opposed to the foree of 
expansion or contraction due to rise or fall of temperature, 
in order to keep rail length constant, would be 
oo R K c (t; =h) pounds, 

and this would be the strain on the rails due to variation 
of temperature. ae 

Now, the coefficient of expansion of steel is ‘0000065 per 
degree F. The modulus of elasticity of steel is 29,000, OO0lb. 
per equare inch. The maximum variation of temperature 
at any time from the temperature at which the rails were 
welded, can be safely taken as 70deg. F. The cross- 
sectional area of a particular rail is easily ascertained. l 
It is worth noting that the average ultimate tenacity of. 
manganese steel is 58 to 40 tons pet square inch, a figure 
exceeding any strain likely to be produced by variations of 
temperature from summer to winter.—J. A. S. 


Answer to No. 258 (awarded 58.).— The continuous rail 
without fishplates, bolts, and bonds is the ideal, as all 
troubles, mechanical and electrical, are due to r joints. 
Two methods of attaining this end have so far actually 
been tried. The first consists in electrically welding 
the ends of the rails together; the second in casting 
a sleeve of cast iron round: the adjacent ends of the 
rails. This latter is known under the name of the 
‘Falk cast weld.” There is a prejudice against the 
continuous rail, the chief reason being that standard 
railway practice makes special allowances for contraction 
and sion at joints. It. was thought that if a con- 
tinuous track were laid, and the paving on the length of 
road removed, the track would buckle, or that the paving 
ht be damaged, owing to contraction and expansion of 
; but experience has demonstrated that, in con- 
tinuous. track, joints are all held so firmly that rails 
are practically immovable, and differences of temperature 
simply change the molecular condition and the stresses 
in the rail. In tramway work variations of tempe- 
rature do not affect the rails much, owing to their being 

Find which is 


mi 
rai 


tia ae 


so expansion and contraction may go on indefinitely, and 
as long as the joints remain unbroken no harm will be done 
to the ráit. ‘Assuming 80, 000lb. per square inch as the 
ultimate strength of ‘steel, there is still, as far as the 
strength of the rails themselves is concerned, a factor of 
safety of 5. | . 

A sketch is given herewith showing the process of rail 
welding. The current passes through an automatic circuit- 
breaker switch, ammeter, and starting rheostat to a motor- 
generator, where it is transformed into an alternating one 
at 500 volts with a pene of 74. The alternating 
current passes through a switch, a regulating induction 
coil with movable iron core to a transformer, where it is 
transformed to a pressure of from three to four volts. 
The secondary winding of the transformer consists of 
a single turn of heavy copper strips leading to the 
copper contacts between which the welding is done. The 
distance between these contact pieces is regulated by the 
jaws of a hydraulic press, by which great pressure can be 
brought to upon the weld. A small motor is used to 


handle the hydraulic press, and a continual current of cold 


water is forced through the arme of the welding press b 
a hydraulic motor. Another electric motor, fitted wit 
a flexible shaft and emery wheel, is used to polish the 
ends of the rails before welding. A shows method of 
welding. The ends of the rails are butted ; where thia is 
not possible a thin section is driven in between the. 
ends of the rails. The webs of the rail are polished for 
Zin. to din. on either side of the joint. The joint is then 
clamped in a gunmetal casting on and partly surrounding 
the foot of the rail, into which the first two steel ! 

1 and 2, are put. These are from 4in. to 7in. long. 0 
current being gradually put on through the lugs and the 
web of the rail when at welding heat, they are pressed 
together by the hydraulic press and the weld made. The 
top lugs, 3 and 4, in the diagram are treated the same. 
To prevent the tread of the rail from softening, pieces 
of carbon are placed on the top of the rail. After 
welding, the top of the rail is smoothed by hammering, the 
hammer being contained in the welding apparatus. The 
average time required to make a weld is from 12 to 15 
minutes, current being on for about three minutes of this 
time. The power required is from 12 kw. to 15 kw. The 
toola and plant required for electric welding are very 
expensive, and this has prevented the system spreading. 
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The Falk cast-weld system consists in casting an iron 
sleeve round the sides and bottom of the rail joints, these 
being first placed firmly together. In cases where they do 
not absolutely touch, thin plates of steel are driven in 
between the heads of the rails before casting. Before 
fixing the moulds, which are of cast iron, the sides and 
bottom of the rail are cleaned with an emery wheel. The 
cast iron, which is of special chemical composition, running 
into the iron moulds, caols rapidly on the outside surface, 
thus causing t pressure to be exerted on the metal 
whilat in its molten state in contact with the web and foot 
of the rail. As the metal is poured in from one side and 
comes in contact with the web at its greatest heat, this part 
is brought to a white heat, and, owing to the tremendous 
pressure exerted on the molten cast iron, this is practically 
forced into the interstices of the steel, making a 
mechanical and electrical joint. On sawing a welded joint 
through, it is impossible to say where the cast iron ceases 
and the web of the rails commences. The cast-welded 
joints used are about 14in. long, the weight varying fram. 
701b. to 140lb. per joint.— A. B. n 
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ST. PANCRAS ELECTRICITY ACCOUNTS. 


The following is the report of Mr. Albert E. Pycraft, 
chief clerk to the St. Pancras Vestry, on the working of 
the electricity and public lighting department during the 
past year. The revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., are also 
appended : = | 

During the year loans amounting to £51,850 have been received, 

g the total amount borrewed at Deo. 81, 1899. £286,780. Of 
this amount a sum of £17 246. 148. 7d. has been repaid. The expen- 
diture incurred during the year on account of capital amounte to 
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£47,915, 88. 9d., making a total capital expenditure of £288, 146. 128. 
It will be noticed under the heading Public Lampa” the expenditure 
is reduced from £8,893. 198. 10d. to £4,311. ls. 2d.; this alteration is 
in consequence of the London County Council having now decided 
that loans for public street lamps and columns must be borrowed 
under the Metropolis Management Acta and not the Electric 
Lighting Acte, and the account has been adjusted accordingly. 
The groes revenue for the year amounts to £44,880. 7a., an increase 
over the year 1898 of £6 624 63. 8d. After paying all charges in 
connection with instalments of loans and interest charges, the net 
profit for the year amounts to £6.841. 198. 11d. The increase in 
revenue is over 17 per cent., and in units sold over 24 per cent., on 
the previous year. The rebate allowed off accounts to consumers 
charged by the maximum-demand indicator system amounted to 
£6,536. 163. 6d. The following table shows the progreas of the 
electricity undertaking since the commencement - 


Year Current sold to consumers— —-No. of lamps 
one: No. of (nob monang public 1 etc., applied for. 
g . street-lighting). ncan- 
Deo, Summers, ad, Bd, and des- Are. MO 
3d. per unit. 6d. per unit. cent. tore. 
; £ o d. £ ed. 16 e. p. 
1892 172 — 8 167 7 8 9,990 82 11 
1893 238 384 11 6 9,161 6 0 12851 110 19 
1894 349 1 236 13 9 10 819 15 9 15.542 129 22 
1885 447 2,142 9 6 12,682 6 0 19,195 139 37 
1896 672 2948 14 9 19,430 8 8 26428 187 47 
1897 808 4.081 10 0 2622011 5 32250 256 78 
1898 984 8.415 0 0 23 446 5 2 38.124 292 91 
1899 1.184 11.699 12 3 25,992 17 6 46172 315 126 
REVENUE ACOOUNT. 
Dr. Generation of Electricity, £ s d. 
Coal or other fuel, including carriage, 
%% E E 8 £9,498 10 0 
Oil, waste, water, and engine-room 
So os casececasecevedvacidscens 976 16 5 
Proportion of salaries of engineers. 478 9 0 
Wages ab generating stations ......... et 16 2 
Sundry petty expenses T 4 18 10 
Repairs and maintenance: buildings, 
£188. lla. 10d. ; engines, boilers, 
otc., £1,416. 16s. 2d.; dynamos, 
exciters, accumulators, etc., £903. 
8s. 9d.; other machinery, instru- 
ments, and tools, £142. 163. 4d. ; 
less received for old materials, 
£41. Je, Id rai NTEN . 2,610 6 0 i 
. — 16,566 16-5 
Distribution of Electricity. 
Proportion of salaries of engineers, 
J..; T TT * 227 4 7 
Wages of outdoor staff ............ ..... 943 6 7 
Repairs, maintenance, and renewals 
of mains of all classes, including 
materials, labour, and tools ......... 1,566 10 9 
Rearranging publicarclightingmains 746 6 9 
Alterations in connection with chang- 
DE Pressure on mains, etc., to 220 
FO TT . 1,348 5 10 
Repsirs, maintenance, and renewals | 
of meters, switches, fuses, and 
other apparatus on consumere’ 
5 VVV 410 7 6 
ater, etc., at sub- stations 7 12 3 
5,249 13 3 
Public Lampe 
Carbon . . a 1 11 
Pairs ses bee 8 1 
Attendingggge . ã 545 10 3 
N 1,115 15 3 
Licenses and waylea ves eessen. 28 10 6 
Rents, Rates, and Taxes. 
Routes payans FFF 148 12 10 
Rates and taxes . 1,015 11 8 
- "A y " — 41,16 4 6 
agemen neos, 
Salaries—viz., ongineer’s departaees 
and clerical etaff .............. ossee, 1,720 10 11 
Stationery and printing 238 5 6 
establishment charges 260.17 11 
— 2291914 4 
Law expenses . 24 8 0 
i Special Charges. 
Insurances, te 246 17 3 
Fees, testing meters . 2 0 0 
Expenses obtaining loans. . 114 18 6 
Compensation claims 98 18 0 
Hire and erection of temporary plant 126 7 4 
Dismounting and removing plant 39 111 
London County Council, items dis- 
allowed on capital account ....... — 220 6 0 
Map of mains .. 18 0 0 
— 861 9 0 
Total expenditure... -- osseo 27.230 11 3 
Balance carried to net revenue account ........... — 17,649 15 9 
£44,880 7 0 


. works, and large extensions of the mains had been 
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e. E 2. d, 
Sale of current per meter at 6d. per B.T.U.......... 23.674 12 6 
10 +s 5 3 e 360 11 8 
71 s „ 1.957 13 4 
s a 3d. ga. UURS 11 699 12 3 
37,692 9 9 
Public lighting (sale of current and all maintenance 
TIAL OEY EE R ³%Ü—;... cosa 1 TTT 6,639 17 8 
iert A E 97 9 0 
Sundry chargeable works 00 ⁊ 106 18 7 
Fees for testing installations . 8 0 0 
Rents receivable, £181. 48. 6d.; less repairs, rates, 
and taxes; 2144. IIa. AA. . bees ese ee ses 36 13 4 
Proportion of office expenses chargeable to the 
lighting (gas) departmenuMmuu i . 298 18 8 
ö £44,880 7 0 
GENERAL BALANOE-SHEET. i i 
Dr. Liabilities, | £ «ad. 
Capital account amounb received .............000 ~ 236.780 0 0 
Amount received on loan from bank ers 17.876 14. 6 
Band ry creditors ...........ccscccscsvscesscncsoscensssseeeee 8057 11 3 
Amounts due under contracts . 33 679 9 7 
Interest accrued on Ioan . ; 2135 16 6 
Net revenue accountuiiůñ—:.··. cosotosoe 8,734 9 6 
Reserve fund ((.. . . . . . . . q ẽ v . 8.000 0 0 
N 4315.264 I. 4 
; Assets. f £ 2 d. 
Capital acocount—amount expended for works ...... 288,146 12 0 
Stores in hand: coal, £74. 5a. 8d.; olls, waste, 
eto., £135. 17a. 2d. ; carbons, £130. 3s. od.; 
general, £4,817. 6a. Id . 5 157 13 6 
Debtors for current supplied, £15,911. 19s. 7d. ; 
. lees deposit account, £307 .. . . 15,004 19 7 
Sundry debtors ........ 0. asese. V $26 1 10 
Amounts due on account ef publie street lam re 
and installations in public buildings ............... 5.388 $' 5 
Suspense accounnn . . .. 658 18 10 
in band 7% — caer ts 14 12 2 
£315,264 1 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. f: 
l . Regent's Park Station. — oad 
Quantity generated (in d of Trade units) . . . 1,954. 089 
Daa O lamps . : 287,239 1.766 28% 
eold Private consumers (by meter) .. 1.529, 044 e 
Quantity used on worke and testing -Toboꝓuxm—mꝛw .. 39 102 
Total quantity accounted for „ e 1,805 385 
Quantity not accounted for . asinine 336, 927 
Total maximum supply demanded (kilowatts) ............. 1.047 
. King’s-rvad Station. a 
93 generated (in Board of Trade units) . 1,115,415 
aantity Public lamps —.—“'“ꝛ ß — 547 711 225 
eold Private consumers (by meter)... 488, 678 BS 
Quantity used on works and testing-room .......... es... 122.921. 
Total quantity accounted for . ... . . . 831 146 
Quantity not accounted for . . ã e ss 93,019 
Total maximum supply demanded (kilowatts) ........ . 


742 
No. of public lampe, 228. : 


COMPANIES’ MEETINGS AND REPORTS. ` 


WESTMINSTER ELECTRIC SUPPLY. p beig 


An extraordinary general meeting was held ab Eccleston-place 
last week, Lord Suffield presiding. The resolution to bp considered 
was that the capital of the Corporation be inoreased from £399, 500 
to £550,000 by the creation of 30,100 ordinary shares of £5 each, 
and that the board of directora be authorised to issue 20,100 of 
the shares at £10 per share. After considerable discuesion, an 
amendment providing that the shares be issued at par to the share- 
bolders was adopted. A poll will take place on May 11. 

WINCHESTER ELECTRIC LIGHT. 


The annual general meeting of the Winchester Electric Light 
and Power Company was held ab the offices, St. Peter-street, 
Winchester, on Tuesday afternoon, Mr, T. F. Kirby (chairman) 


s- 


presiding. 


The report stated that as the contract with Messrs. Edmundsons 
for the running of the works terminated on July 1 last, the 
accounts submitted did not represent exactly the working of the 
undertaking for the past year. The directors were patiefied with 
the reception the electric light had obtained in Winchester. Ten 
thonsand 8 c.p. lamps were connected by the end of last year, and 
further applications continued to be received. The accounts show 
a balance to net revenue accoun), after paying all expenses 
(including interest on debentures), amounting to £323 12s, 2d, 
of which it is proposed to apply £202. és 6d. in payment of 
a dividend at the rate of 24 per cent. per annum for the year 
and to write off £121. 5s. 8d., the balance, in reduction of £197. 
178. 4d., the preliminary expenses. During the year another large 
engine and dynamo eet and a third boiler had been added ab the 
laid, to m 
the public demand. The Company continued to do a fair abare of 


— see 


the wiring work in the city, and introduced last autumn a system 
of free wiring, id. per unit used being charged as rental. . 
. Tho Chairman said when people understood the system he was 
ceréain they would: have 8 good many applications on those terme. 
In donshesjon; he hoped: the shateholders:would be as satisfied with 
the progress of the Company as the directors were.- They had 
edi lamps. connected, 800 having been applied for sines- he 
The report and balance-sheet were adopted, and the dividend 
agrt ed to. Mr. F. E. Gripper, the retiring director, was re-elected, 
and the auditor appofated by the Board of Trade was elected 
auditor to the Company. te oy i 
A vote of thanks to the chairman closed ‘the meeting. 


| _ BRITISH COLUMBIA ELECTRIC RAILWAY. 
An extraordinary general meeting of this Company was held o 
Wednesday. Mr. R, M. Payne i and resolutions to 


increase the capital of the Company from £370,000 to £450,000 by 


the creation of 8,000 new preference shares of the nominal value 
of £10 each, in addition to the 12,000 preference shares of the like 
nominal value already issued, were to. 
The Chairman said the néed for the new capital was the great 
prosperity which the Company had meb with. The directors con- 
at an early date tho further enlargement of their plant 
by the addition of an electrical unit both in Vancouver and 
Victoria, and by the purchase of a oconsiderablo amount of 
additional rolling-stock. The increase in the Company's business 
had been very profitable At the time they made the last exten- 
sion of premises and plant they made ample room for increasing 
ebeam and water power. There could no doubt that the 
expenditure now contemplated would be very beneficial. 


er INDO-EUROPEAN TELEGRAPH. | 
The repert to be presented at the 1 on 30th insb. states 
phat the directors have been succeseful in obtaining an extension 
of the Russian and Persian concessions for a 20 years 
3 3 ach be they have = te an agreement 
the | n Telegraph Department, and are now in negotia- 
tions with the German Government for a. similar extension. The 
revenne smounted to £142,843, as compared with £134,642 for 


1898, an increase of £7.700. The expenses wore om commercial 


and general account £36,148, maintenance scooupt 38. 500 total 


£74,657 (£74,346), an.increase of 
to reserve. A dividend fer oe | 
Gd. por share is recommended, making, witb the dividend 
Ap p paid, 6 per cent., and a bonus of 20. per share, making 
in all 10 per cent. for the year, earrying forward £7,692, 


£911 ; £25 000 has been 


ORIZNTAL TELEPHONE. 


The report to be presented ab the meeting on the 25th inst. 
shows a balance of £11 739, including £1,344 brought forward. 
After deduction of £2,858 paid as interim dividend on Oot. 31, 
there remains £10,225. The directors recommend a final dividend 
of Sd. per share, free of tax, making 5 per cent., leaving £3,000 
to transfer to reserve, and to carry forward. £1,508. A small bub 
increased profit has been 
year, and have carried forward substantial eums. The Telephone 
Company of Egypt has declared a 6 per cent. dividend, and has 
transferred a considerable amount to reservé. The China and 
Japan Telephone Company has paid its debenture interest, but the 
aocuunts for the past year have not yet been closed. ' Highly satis- 

progress is reeorded as far as the Hoog Kung exchange is 
concerned, A branch exchange will probably be opened this year 
at Kowloon. =~ ~ 


`| CONTRACTS FOR 


1 


ELECTRICAL SUPPLIES. 


CONTRACTS. OPEN 

Mirkemhead.—The Corporation invite tenders for various plant. 
s lymouth. leet tte temdere f head 

P —The Corporation invite or over line 
copapruction, etc, Tanders by May 2. * - 

Gleagew.--The Corporation invite teaders for. a sapply of 
electricity meters. Tenders by May 5. Details in our advertise. 
ment columne. 

Barrew-itsFarness. — The Corporation invite tenders for 
erection of extensions to the existing electricity works in 
Buccleuch-street.' .Tenders by 23rd inst. 

‘Whitechapel, I. -The District Board of Works invite tenders 
for the oonstruction di an olsotrioity supply station at Osborn- 
street, Whitechapel, E. Tenders by 3 p.m. on 24th inst. 

London, E.0.--The Directors of the Great Eastern Railway 
Company invite tenders for the supply of stores and materials. 
Te by May 8. Details in our advertisement columns. 

Sanderland.—The Corporstion invite tenders for the supply 
of two additional switchboard panels, with instruments, etc., 
. Tenders by April 27. Details în our advertisement 
Columns. ` i , beak 


Wimbledén.—The Council invite tenders for an installation of 


s ab their new isolation “hospital. 


electric wiring and fitti 
full particulars in our advertisement 


Tenders by 24th ‘inst, 
columna, e 
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l 5 offices for an electric lighting station, 


| columna. 


invite proposals fram firms or 


‘of Mr. H. J. 


m placed 
six months ended Deo. 31 of |' 
and erection of—boiler-house plant: water-tube boiler, fittings, 


`: | May 14. Details in our advertisement. columns. 


made by the electric lighting branch. 
The Indian subsidiary companies have paid 6 per cent. for the | 
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.—The Town Council invite tenders for the supply an 
sk aoe 


Dundee 

erection at the electric station, Dundee, of a traction switdé 

and equipments. Tenders by April 25. Details in our advertise. 
menb columus. i e 


Glasgow. —The Corporation invite tenders for the opening of 
trenches ancl the supplying and ge 85 of. underground cond uite 
for telephone cables therein, etc. Tenders by April 30. Details in 
our advertisement columns, | ö 


Villa del Rio, fpsin).—The Municipality invite tenders for the 
electric lighting of the town for 20 years. Tendera by April 30, 
Particulars may be obtained from the Municipality ab Villa del Rio, 
province of Cordoba. Specification may be inspected at this office. 


Ilford, —The Urban District Couneil invite tenders for the oon- 
struction and erection of (I) shaft, height 180ft.; (2) electric light 
station, comprising engine and boiler, battery-room, and the 
Tenders by 23rd 


Southampton.—The Corporation invite tendera for the supply 
and erection of one 300-kw. continuous-ourrent generator, coup 

‘direct to a medium-speed vertical eompound steam -engine: 
Tenders by May 1. Full particulars in our advertisement 


London, S.E. — The Bermondsey Vestry invite tenders for 
erection of a chimney shaft, about 150ft. high, of brickwork, on 


the site of their.new electric generating station in Neckinger, 


U 

Spa- road, ab the rear of the public baths and wash- houses. 
Tenders by May 4. 

London. — The Streets Committee of the Corporation of London 
ns ex perieneed in the manu- 
facture and use of electric motorcars for the hire of an electrically- 
‘driven dustcart. Tenders by June 1. Full particulars in our 
advertisement columns, ie E | 

Liverpcol.—The Select Vestry invite tenders for an installation 


| of about 100 lighte in connection with the nurses’ home of the 


workhouse, Brownlow-hill. Specification may be seen ab the office 
er, vestry clerk, Parish. Offices, Brownlow-hill, 

Liverpool. Tenders by 25th insb. e 5 
Dublin. — The Electric Lighting Committee of the Oorporation 
invite tenders for the supply and tion of ‘the following: boilers’ 
and acoessoriss—viz , six Lancashire and four waver-tube boilers 


; and two economisers ; polyphase generators—viz., two 1,000 kw. 


generators. Tenders by April 36. 
Details in our advertisement columns, d l 


Rhy1.—The Urban District Council invite tenders for the supply 


and two 600-kw. low-s 


plant: steam 
erground mains 
ete. Tenders by 


steam and exhaust pipes, eto.; engine-hou 
,dynamos, pumps, etc.; switchboard, etc. ; u 
lamp-poste, ete. ; accumulators, meters, crane, 


Londen, W.—The Central Electric Supply Company, Limited, 
invite tenders for the supply, delivery, and erection of two 
1,200-i.b.p. Willans engines, each direct coupled to a three- 
H. T. generator; six three-phase H.T. motors, each direct coupled 
to a L.T. continuous-current generator; and switchboarde and 
connections for above plant. Tenders by May 22. Details in our 
advertisement columns, . 

Mariupol.—The Secretary of State for Foreign Affairs has 
. received a dispatch from her Majesty’s Consul ab Taganrog stating 
‘that tenders are invited by the Municipality of Mariupol not later 
than May 16 (29) for the construction and exploitation of an 
electric tramway and the installation of electric light in that 
town. Sach particulars as have been received may be examined 
on personal application ab the Commercial Department of the 
Foreign Office any day between 11 a.m. and 5 p.m. 


` Barking. — The Urban District Oouncil invite tenders as 
follows: (Contract No. 1) for the supply, construction, and 
erection of about 365 tons of cast iron and 235 tons of steel in' 
an opening pride over Barking. Creek, 45ft. in clear opening, and 
to carry a double line of railway, together with two shore spans 
of 45ft. each, and the embanked approaches, and with all the 
electrical and other machinery and appliances incidental thereto 
and required for opening and closing the bridge by electrical 
power supplied from the generating station of the Council; 
(No, 2.) the construction of 73 chains of 3f᷑. Gin. gauge nagie 
‘line railway (83lb. tramway rails) and 38 chains of double-line 
railway, with ite sett paving on concrete, electrical rail 
bonding, etc. Tenders before 12 noon on May 7. 


Inverness.—The Highland Railway Company invite tenders for 
the Wick and Lybster light railway, extending from Wick Station, 
Highland Railway, to the village of Lybster, a distance of aboyt 
134 miles, divided into two oontracts—viz: (No. 1, or Wick, 
contract) 7 miles, or thereby; and (No. 2, or Lybster, contract) . 
64 miles, or thereby. Plans may be seen with and specifications 
and echedule of quantities obtained from Mr. William Roberts, 
the company’s engineer in-chief, Inverness, on permet of 10s. 6d. 
for each contract. An assistant engineer will meet inténding ` 
tenderers at Wick on 27th inst., at 9 a.m., and accompany them 
over the route of the new line. Tenders, addressed to Mr. Wm, 
Gowenlock, secretary, Inverness, and marked on outside Tender 
for Wick and Lybater Railway,” will be received on or before 


May 8. | 

? RESULTS OR TENDERS: — D- 
Rochdale.—Mr. Barton has pl his order for dynamos with 

esordi Holmes and Co., one of the makers specified in the cone 
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a a EEEE EEEE — TE TE Ea a SE SE 
Bury St. Edmunds.—The tender of Messrs. Macfarlane to | £97 per cent. for the purpose, inter alia, of electric lighting. 
supply 20 single and six double pillars, ab £87. 5s., exclusive of | tramways, eto. ah . | ; 
tail pieces, has been accepted. > l Achten-under-Lyne.— Owing to the increased demands for elec- 
Liverpeel.—_The City Council have accepted the tender of | tricity. the Council are considering an extension of the works, 
Messers. Stern Bros., 57, Gracechurch-street, E.C., for the supply | probably as much current again being required as the plant can 
of tram and motor sternolines, ab £23. 10s. per ton. supply ab present. 
Salford.—The Electric Light Committee have confirmed the | . Babcock and Wilcox, Limited.—An extraordinary general 
contract made by the Tramways Committee with Messrs. Russell | meeting will be held on the 27th inst, to confirm the resolution 
and Co. for 500 steel tramway poles, subject to any slight modifi- | ab the meeting of the 10th insb., referred to by us in our 
cations of the ornamental parte whick might bereaftör > be decided | issue of the 13th inst. Boat, Xe a. = 
upon. s En a Hoy wood.—The Corporation have agreed that the electric light 
: Rainhill.—-With reference to our note on these contracts in our | works should be erected in the new town’s yard, and the refuse: 
last fesue, we learn thab Messrs. Lowdon Bros. have placed the | destructor at Botany Bay. A suggestion to combine the two © 
order for engines for this installation with Méesers. Browetb, schemes has been discussed, bub found little favour. - 
Lindley; and Co:(1898), Limited, Sandon Engine Works,Patricroft, | Waterloo with-Seaforth.—The offer of the National Telephone ` 
5 5 A Company with reference to the proposal to lay pipes for wader» - 
| .—The Council have received the following tenders: | ground telephone wires through the district, and to pay £60 per. 
Minn T. O. Sapa A J ee tor glob ert pipes, en annum, has been accepted by the Urban District Council. Bea 
with draw-w including ional excavation to standar : Har 
trench, la. 7d per yard; (No. 2) the same, bat the pipes to be Preseten.—The Guardians have 55 of 5 l 
Stanford jointed, 18 10d. per yard (accepted). l | house, the provision of a heating apparatus, and the carrying oub, ` 
Seuthend.—The tender of the Brush Electrical. Engineering ot worki tor tie {patellenon or- slbotrio Lane at Ea Ber E 
Company, of Loughborough, has been recommended for acceptance rhea hole of the worm to hé compl AT oF f j 
for the supply of 10 car bodies, to carry 43 passengers, ab £235 j 
each; two car bodies, to carry 67 passengers, at £315 each; and 
two car bodies, to carry 20 passengers, ab £198 each. 


vane 9 
y 


Lowestoft. —Suggestions as to the eléctric lighting of the town: ` 
hall, and also with regard to the introduction of free wiring, are 
before the Town Coanoil. The Norwich Mutual Telephone Com- 


— SESS pany have made: an offer to establish a telephone exchange ab 
a i | CCC ĩ¼ „V ce Ra 
> A T I. New Compasy.— Ernest Hutton and Co., Limited, has been 
BUSINESS. NOTES. at I registered with a capital of £5,000 to carry on the business of 
— | llloeleotricians, 2 mechanical, and coer engineer an, 

. e $ — d t ra, d 2 | es i 

LIGHTING AND GENERAL, e Oo Se ne 


Coventry.—The mains are to be extended in 8 pe t d |. “English Illustrated Magazino.”—The April number deserves. i 
55 3 5 - SRS i a | al we said of the March issue. Some of the stories this time are - 
Leith.—Ib is proposed to light the coal hoists and cranes in the | °f 2 Christmassy, gruesome, ghostly, character, quite suitable to 


docks by electricity. | the pienas FOA The illustrations are up to the usual bigh 
ee ao T aoe stan the publication. e „ 

8 nes been appointed electrical ongi- 5 regard to = 1a 5 ab 5 W. T. 
PONI i e ; : 258 „ | Hentey’s telegraph works early on Saturday morning last, we 
"i ee Nee is preparing estimates for an jearn that the damage is entirely confined io pat of ong of thé” ` 

generating ° ‘mechanical indiarubber shope; is of small extent, and will cause no’ 


Morecambe.—Several new cables are to be laid to meet various |: interruptions to the business, 


applicants for electric light. - sete E | Newcastle. — The Tyne Improvement Commissioners bave _ 
Salferd.—One hundred arc lamps will be employed in: the |. received Messrs. Handcock and Dykes’s report as to the lighting. 
lighting of the new tramway routes. -of the entire dock system of the Commissioners by electricity, ths 
Bristel..— Mr. K. O. Hale has been appointed draughteman in |. estimated cost being £5,972. The report has been referred to the- 
the electrical engineers department. . . | engineer for his observations. E i 8 
Taunton.— During the past quarter a total èquivalent of 615 Aberdeen. —A remit has been made to the Gas and Eleotrio 
8-c.p. lamps has been connected to the mains. Lighting Committee to procure a return as to the price charged. 
Hanley.—Mr. J. M. Blair, from. Mesare. Crompton and Co., | by corporations who have put in electrical installations for lighting 
Limited, has been appointed junior assistant engineer. and motive power, also the system by which the charges are made, 


. Walsall.—The total number of consumers supplied by the | 20d the coed of production per unit. . eee, ie © 
Electric Lighting Committee on March 31 last was 159. I. St. Pancras.—Tho report of the Hleotricity Committee states 
_Monmouth.—The Council are asking for a Ioan of over £20,000 | that the net profit for last. year amounted to £6 841. A general 
in connectién with their electric lighting and sewage scheme. reduction in prices to consumers is recommended. Daring. the. 

Great Harwood.—The Urban District Council will nob offer any nine years the electric supply hag been in the hands of the Vestry. - 


3 : : b profit of £34,980 has been mad l : . 
opposition to the Lancashire Electric Power Company’s Bill. estat pE ial | ve 
| . 8 Greenock.—The Greenock Police Board on Wednesday remitted 
Edinburgh. —During the past week applications have been made |: ; 771 N 
for 4,500 new lamps, or their equivalent, ie cluding 14 motors, to the Sub-Committee on Electricity to confer with the water 


: aa trust ongineer on a suggestion to utilise water for. power in aons- 
Willington Quay.—The Tyneside Electric Supply Com are tion wi i ity ` i ee 
. thai Bill aow befor Palintant | Ra ty herent aay eecegceety works, whol are -~ 
Burnstaple.—The Bill enabling the Corporation to supply elec- | wWadsall.—Accarding to. cn a ie Lishe: -- 
tricity within the borough has been reported for second reading. Committee 6 ipa V a 
W tat. PAIS Ponne ave 3 not i ae any |. last was 159, The total unite generated ab the station during the. 
5 epe cashire Electric Power Company’s “aan Get was 33o Tbe „ been ran for 513 
` : dur e past mon The w ing . ho 
Southampton. — An application for additional. lighting in | amounted to £75." mi „ 
„ is before the Highways and Lighting Bab. ; 5 5 moy * account of the 
. si extensive repairs which have n carried out during the 9 
Zurbiten. — An agreement has been sealed authorising the | year, relay ing mains, eto., the Electricity Committee will probably ps 
Kingston Corporation to supply electricity to Westfisld, Borta. not be in a position to hand over much of the profite to the relief 
mouth-road. ; a a of the rates at the end of the year, Lasb year the amount o 
Buxton.—The Electrical Engineer stated ab last week’s meeting handed over was £10,000, sr 
a . scones 5 expected to have the electric a st. rreng 7 1 _Cotmittes have 
in about a month. received a report from Mr. A. H. Roe stating that gi æ lásd 
Oban.—The Town Council have engaged Mr, Malcolm Sutber- | meeting two more applications had been reneived foc. paseo : 
land, of London, to make an exhaustive report on the introduction making an addition of 33 8-c.p. lamps. He thought there was 
of the electric light within the burgh. - little prospect of many consumers applying for current uatil the 
Prism Globes.—Woe are informed that the Prism Globe Com. | tation was in working order. | i j 
pey, Limited, are supplying, their globes and fittings for the * ag aah 1 made a provisional 
nd s ab Po and D í . 10 lig g er, the Walker an allsond 
FFC hearing an application babe Withdrawn Hebburn from their Bill. The Couso Pany 5 
for debtor's discharge re W. P. O'Reilly, Ed ware coud’ W., is | pbpoes the Bill of the Tyneside Electric Supply Company. Th 
April 27, ab II a.m., at Bankruptey· bui dings: Carey-atreet, W. C. e 28075 ra earring Sh Nala Distribution Company to 
Sz ; i : w Hebburn 3 * ; 
the Urban District Council FC have beon made to the Siock 
trical energy for public and private purposes witkon their datea Exchange Committee to appoint a special settling day i > d 
Bishop Auckland. —The Board ot Trad ha 108, pran a quotation to — British Electric Traction Comr 115 to 
r issue of £150 000 5 per cent. perpetual debenture stock,” 
for the supply of electricity in the u pty disp pany, mited, | and City of London Electric Lighting Com ny, Li ted. soci, 
Auckland. r ot of Bishop 150 9 N of £10 each, fally paid, Nos 10 
Newport (Hon.). The Co tion are making an issue of tricity Cor © comfnittee have also ordered Edmundaon’s Elec 
poration, Limited, £75,000 4 i 
£500,000 3 per cent, redeemable stock ap a minimum ‘price of | debenture stock to be quoted in the facials let. ne firat mortgage 
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Handswerth.— The District Council have decided not to consent 
to a provisional order being made giving the Midland Electrie 
Supply Corporation power to supply electricity for the lighting of 
the district, The District Council intend taking this work in 
their own hands. Prof. Kennedy has already visited Handsworth, 
and will shortly report on the best means of supplying the district 
with the electric light. ` : 

Harrogate.—In consequence of applications for the supply of 
electric light from shopkeepera in Straw ale-road, mains 
will be extended ab a coat of £80. The tender of Messrs. J. avd 
H. McLaren for supplying and erecting a platform round the 
600-b. p. engine ad the electric light station, amounting to £48, has 

accepted. Ib has been decided to improve the illuminating 
power in the existing lamps on the station: 

Appointments Vacant.—The Corporation of Brighton are pre- 
pared to receive applications for the position of resident electrical 
engineer. The Tramways Committee of the Manchester Corpora- 
tion invite applications for a foreman platelayer, a foreman pavior, 
and a yard foreman.—There is also wanted second assistant ab the 
Corporation electricity works at York, a wireman, several pupils, 
eto, Full particulars of these vacancies will be found in our 
advertisement columns, Ve 

Coatbridge.—-A letter from the House - to-House Electricity 
Company asking the Council to consider the extension of the 
lighting of the streets with electric light is before the Lighting 
Committee. The letter suggests incandescent in preference to arc 
lamps. The application of the National Telephone Company to 
erect telephone poles in Main-street eastward from Water - street 
to Coatbank-streeb, and also one behind the police station in 
Whifflet, has been refused. 

Portsmouth.—On Thursday last week, the Town Council 
adopted the committee’s recommendation to submit to counsel the 
letter of Meesrs. Ashursb, Morris, Crisp, and Co. as to a suggested 
preliminary meeting before the arbitrator, and thab, subject to his 
concurrence, a writ be applied for in order to obtain a decision of 
the Court upon the question raised by the tramway company, and 
to réquire possession of the tramways to be given to the Corporation 
withoup the omnibuses, carriages, hearses, eto. 


Perth.—At a recent meeting of the Sanitary Committee id was 
stated that the question of whether or nob a refuse destructor 
should be erected came up for consideration now, as in tho pre- 
peration of the electric lighting station plans provision had been 

e for increasing the height of the chimney stalk, in order to 
make it available for use in connection with a destiuctor. After 
considerable discussion on the whole eubjecb it was remitted to a 
committee to enquire into the cost of the present system of 
removal to the manure depét, and the probable cost if a destructor 
were to be erected, and to réporb. 

St. Andrews (Fifeshire).—In connection with the Wormit and. 
Woodhaven electric light provisional order Mr. Roberteon has 
recommended that the Board of Trade be asked to insert a clause 
providing that the Tayside Electric Company shall on opening any 
of the streets be bound to maintain them for one year from date of 
ppening to the satisfaction of the district surveyor, failing whom 
of an inspector appointed by the Parish Council of Forgan. He 
also recommended the desirability of having as many of the wires 
as possible carried 5 The poles already pub up 
wers complained of as being large and clumsy, taking up a 
considerable portion of the footpath. Besides, the fear of 

wires being blown down during a storm was great. The 
matter is now before the Road Maintenance Committee of the 
District Council. 

Cardiff. —Messrs. Ferranti have commenced to make the altera- 
tions upon in court in connection with the engine which 
they had supplied to the Corporation. It was suggested that an 
arrangement should be entered into with Messrs. Ferranti to do 
the work necessary to pub the engine in thorough working order, 
in addition to. what they were required to do er the agreement 
in court. Subsequently Messrs. Ferranti offered to increase the 
output from 300 kw. to 400 kw. by an alteration in the valve gear 
and other improvemente, ab a corresponding increase in the price. 
Mr. Burstall, the expert engaged by the Corporation in their law 
proceedings seein Messrs. Ferraati, has been asked to inspect 
the engine and advise the committee on this proposal. The engine 
has been stopped since April 5, and it is nob to resume working 
until it has been certified by Mr. Burstall as being in an efficient 
and satisfactory condition. The chief electrical engineer reported 
on Tuesday that for the year ending March 31 there had been an 
increage of 75 per cent. in the unite of electricity used from the 
borough supply, and an increase of revenue of £1,500. Up to 
March, 1900, the total number of lampe fixed was 27,463, as com- 
pared with 21,782, the number at the cloee of March in 1899. 


Southend.—The Council sat in private last night to discuss a 
report submitted by the Light Railways and Electric Lighting 
Committee referring to tenders for tramcars, referred to in another 
column, and containing the following minute: Tour committee 
have had under consideration the desirability of obtaining supple- 
mentary powers for the construction of light railways along addi- 
tional routes, and your committee are of opinion chat it is desirable 
that application should be made to the Light Railway Com- 
missioners forthwith, otherwise an application cannot be made 
until November next. Your committee therefore recommend that 
ib is desirable that application be made forthwith to the Light 
Railway Commissioners for the construction of light railways along 
the following additional routes: (1) from the Minerva Hotel, 
Marine-parade, to the Halfway House, Southchurch ; (2) from the 
Middleton Hotel in a southerly direction to the end of High-street, 
thence down Pier-hill and along Marine-parade to the Minerva 


Hotel; (8) from the Cricketers’ Inn, along Milton-road, thence 
down 8 n-road, Cambridge-road, Capel-terrace;: Alexandra - 
street, joining the proposed line in High-street ; (4) from North- 
road, opposite Prittlewell Vicarage, along West- road to the Plough 
Inn; (5) from Holy Trinity Church, Southchurch, along the ma 
road to the Cambridge Hotel, Shoeburyness.“ 

St. Annes.—Ab a recent meeting of the Electric Lighting Oom- 
mittee the clerk read a letter from the St. Annes Land Company 
declining to approve the plans of the electric lighting station, etc., 
on the land in Sb. Andrew’s-: oad: North, together with a suggestion 
from the Electric Lighting Sub-Committee that a deputation -ba 
again appointed to wait upon the directors of the company, and to 
make the beat arrangements possible. It was thereupon resolved 
that the eame deputation which had already had the matter in 
hand be now given full power to act as suggested. It was resolved- 
that incandescent street lamps of 32 c.p. each be adopted. The 
sub-committee reported that they had considered two proposals for 
free wiring, but had postponed the discuesion of the matter. They 
had also under consideration the adoption of an induced-draughb 
past in lieu of a chimney stack.. The British Insulated Wire 

mpany's quotation for bitumen, at 84s, per cwb., was accepted. 

Londonderry.—The Corporation have received a lengthy report 
from Sir William Preece upon Mr. Macrory’s revised estimate for 
thé private electric lighting scheme, an extract of which appea 
in the London Journal. Sir William Preece said he observed 
from Mr. Macrory’s revised estimate that the latter scheme made 
provision for a greater numbér of streets and mains than he 
(Sir William) had proposed, bub he cordially agreed with its 
increased scope. Almost the whole of the additional cosb of the 
revised scheme occurred as in connection with provision 
for the mains for which Mr. Macrory estimated £26,000. Ib 
appeared to him that that amount bai some modification, 
and he believed £14 000 would cover the necessary cost for the 
added mains needed. Furthermore, ib was not necessary to spend 
such a eum as Mr. Macrory had proposes for feeder cables, while 
an increase was suggested for buildings of from £13 000 to £17,000, 
After giving a number of details, technical and otherwise, in 
support of his calculations, it was seen that Sir Wm. Preece’s 
estimate was £35,000 as compared with £42,000 send in by Mr. 
Macrory. After discyssion the Lighting Committee decided last 
week that the report be printed and circulated, and to racommend 
the Council ta take steps to ascertain by plebiscite the feelings of 
the ratepayers as to continuing or abandoning private lighting by 
corporate trading. 8 STA 

Ayr.—The cattle market sub-station and the. Prestwick-road 
extension have been completed. In view of the continued high 
price of coal, which now stands at double that paid for ib last year, 
‘consideration of reduction in the price of current has been post- 
poned. The minimum charge for emall consumers will be made 
El per annum, payable by equal portions quarterly. With regard 
to nholm, the electrical engineer’s report states: Referrin 
to the proposal to run our cables to this house, I find that it 
would require 2} miles of high-tension cable, which, together with 
the necessary excavating, laying, and making good of the roadway, 
would cost about £800. To ensure a reasonable profit on this, 
about 5,000 units would require to be consumed at 7d. per unié, 
and I would suggest that the minimum charge be fixed at £150. 
I would also suggest that the charge of 7d. per unit be reduced to 
3d. per unit after the above-mentioned is consumed. Of course 
should others in the district be induced to take in the light, the 
above minimum charge would naturally fall to be reduced.” The 
Lighting Committee have decided to adhere to their former reso- 
lution as to procuring a switchboard similar to that in use ab 


Paisley. Mr. Sidney Price, chief assistant, having secured the 


appointment as engineer to the Pembroke Commissioners, Dublin, 
Fuller is about to enquire at Glasgow and Edinburgh in order 
to ascertain if a suitable assistant is available, the wage to be £8 
per week. The question of procuring an engine to sapply electric. 
current at low pressure within the central area has been shelved. 
Grimsby.—The following letter bas been received by the town 
clerk from the Local Government Board: Local Government - 


Board, Whitehall, S.W., March 28, 1900. Sir,—I am directed 


the Local Government Board to state that they have had under 
their consideration the report made by their inspector, Mr. 
Bicknell, after the enquiry held by him with reference to the. 
application of the Town neil of Grimsby for sanction to the 
borrowing of the sum of £11,500 for purposes connectéd with the 
supply of electrical energy. The Board have decided to comply 
with the application so far as ib relates to the borrowing of a sum 
of £5,066, and their formal sanction to a loan of that amount is 


. forwarded to you herewith. From the information furnished by 


their inspector, it appears to the Board that if the existing tram. 
ways are altered so as to be made suitable for the employment of 
electric traction a very considerable outlay will be n . The 
Board will therefore defer giving farther consideration to the 
of the application relating to the provision of additional plant, 
which appears to be required almost entirely for the supply of 
energy to the tramways, until the Town Council have (1) either 
definitely decided to take over the tramways at the expiration of. 
the existing lease, and to fit them properly for the employment of 
electric traction, or (2) have entered into an agreement with a 
company of good standing and accustomed to similar under- 
takings, to carry oub all the necessary works of reconstruction, 
and to take the supply of electrical energy from the Corporation. — 
I am, Sir, your obedient servant, NorL T. KersHmAw, Assistant 
Secretary.” l 
Islington. — An ordinary meeting of the Vestry will be held on 
April 20. The agenda contains the following notices : Considera- 
tion of a report from the Electric Lighting Committee, stating 
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that, pursuant to Vestry reference of the 16th insb., ib has con- | of Lancaster to the effect that the shareholders of the mek 
sidered ‘the letter from the clerk to the London County Council, | company had refused the offer of the Corporation, and ex 
dated Maroh 9, 1900, intimating, in reply to the Vestry's the hope that the Morecambe Council concurred in the advisability 
the 3 sci 8 W ib PETE bo N ste ee e of nob proceeding ab present with the negotiation. . 
tions o Council to the borrowing o 5 , Brierfield. —Ab the last District Council meeting ib was atated 
respectively on account of the loans £13,200 and £56,261, that | in regard to the proposed trams, that ib was definitely decided 
bhe matter has been very carefully reconsidered by the Finance | that they would be electrically equip Whether it was to be 
Committee of the Council, which is unable to take any further | over or conduit was practically left with Burnley. The 
steps until the Vestry has supplied the detaile and information for | negotiations had been abortive, but they would try to work as 
which it has been asked, and that the committee is of opinion that amicably as possible with Barnley and try to gob cheap fares. 
the Council would not be performing the duty imposed upon them | i ; b 
by Parliament if they sanctioned the borrowing by local autho- | Twienenham.— The District Council have sealed 055 aided 
ties on estimates and opinions furnished by such authorities with the London United Tramways Company, and have 
without being satisfied from the reports of their own officers that | nob to proceed further with their petition against. the company's 
the amounts proposed to be borrowed are reasonable; and recom- Bill, except to see that the agreement is made to form ah the 
mending that application be again made to the Council for their | Acb promoted by the com ny, and the clerk has been authorised 
sanction to the borrowing by the Vestry of the sume of £13,200 | “° support the Bill before Parliament should the oompany so desire. 
and £56,261, and that they be requested to specifically state what Wolverhampton.—The Town Council have received a letter 
further particulars ‘they 8 Farther report from the same | from the British Electric Traction Company offering to work in 
committee, stating that when the arc lamp in Caledonian-road | the borough the tramways purchased by the Corporation and to 
opposite Wynford-road is extinguished ab 12 30 a.m. the latter | pay 6 per cent. on £30,000. They have, however, decided not to 
road is badly lighted, and an end having recently occurred at | reopen negotiations with the company until the Corporation h 
that point, it is of opinion that additional lighting should be pro- eee the purchase of the portion of the Dudley and Wolver- 
vided, and recommending that an arc lamp be erected a sbord | hampton tramway in the borough. . 
distance along Wynford-road ab an estimated cost of £100 ; also | snackburn.—A suggestion has been made by Sir William 
thab additional transformers being required for the purpose of | Coddington, M.P., that when next the Corporation obtain powers 
meeting the demand in the district now supplied, ib recommends | for farther tramways extensions that the Guide district and Grim- 
that 25 transformers be placed on order at an estimated cost of | shaw Park may not be fergotten. Ib a s, however, that the 
£4,125, such expenditure to be incurred when the sanction to the | Tramways Committee are already ters pledged in the tram- 
barota of one ae aga funde has been received. from the | way enterprise that they cannot even see their way ab presend to 
London County Connell. | S entertain the suggestion in any shape. : 
Manchester,—The balance-sheet of the Tramways Committee of 
the City Council shows that £22,555. Os. lid, (free of income 
tax) were received by the Corporation from the Manchester 
Carriage and Tramways Company during the past year for the 
rental of the tramlines. The capital expenditure required for the 
electric service during the current financial year for land, build- 
inge, cars, lines, and preliminary expenses, is stated ab £398,750. 
Aberdeen. The Town Council on the 18th inab. approved ef a 
report of the Tramways Committee embodying the decision-of the 
Parligmentary Committee with regard to the Corporation Tram- 
ways Bill. The committee found the preamble of the Bill ar 
but disallowed tramway No. 4 80 far as propoeed to be laid on 
Market-street, Upper Quay, and Palmerston Quay, and fixed the 
commencement of the tramway at a point opposite Poynernook- 


TRACTION. 


Salford. Sixty poles have been ordered for immediate delivery 
for the Trafford-road route. | 
Hastings.—The Corporation's Tramway Bill will shortly come 
before Parliament as an unopposed measure. l 
Southampton.—Mr. Neville Hinves has been appoint! clerk of 
the works ab the Portawood depöb, which has just been started. 
Sligo.—The Corporation will be asked shortly to sanction a 
project to establish a light railway between Sligo and Rosses Point. 
West Bartlepool.—The Corporation have agreed to rchase & 
piece of land which will enable the work of laying the electric 
N from West Hartlepool to Seaton Carew to be proceeded 


- @reemock.—The town clerk has been instructed to intimate to 
the Greenock and Port Glasgow Tramway Company that the 
Greenock Police Board mean to acquire, in terms of Section 64 
of the Greenock and Port G w Tramways Act, 1887, that 
portion of their tramways situa within the burgh of Greenock. 
The Police Board have decided to proceed, with consent of the 
Board of Trade, as early as possible thereafter to reconstruct and 
electrically equip the whole lines within the burgh, with a view 
to the Police Board working or leasing the same, as may then be 
resolved upon. 

Warwick. The Town Council have adopted a report autho- 
rising the Council to enter into an agreement with the tramway 
company in connection with the overhead electric tramways. One 
of the clauses gives the Corporation the option of purchase ab the 
end of seven years, Ab the last meeting of the Town Council an 
agreement was signed with the British Electric Traction Company 
extending the lease of the present’ tramways to the company 
another 25 years, with the option of purchase in seven years. - As 
far as Warwick is concerned, there now remains only the consent 
of the Board of Trade to be obtained before a syatem of electric 
tramways may be established. , 

Dumba: ton. The County Council intend to oppose the Glas 

ow District Tramways Bill. Abt the last meeting ib was stated 
thab the Committee on Standing Orders of Parliament in the 
House of Lords had decided to allow the Glasgow District Tram- 
ways Bill to proceed so far as it referred to the burgh of Dum- 
barton. While the tramways were restricted vo the burgh, there 
were clauses in the Bill authorising the construction in tle county 
of a generating station at Milton and Balloch, while the company 
also sought 17 05 to lay and maintain pipes in the imtervening 
roadways. That would confer a right to interfere with the county 
ss, ea between the generating stations and the burgh, and the 
sub-committee of the Road Board du Bilis resolved thas unless 
theee provisions were withdrawn the Bill should be opposed. - 
Birkenshaw.—An agreement has been signed by the Council 
conceding the British Electric Traction Company the right to 
come as far as the Half-Way House with their line, on condition 
that they did nob oppose the Bradford Cor ation’s scheme, and 
that they paid all expenses incident to the agreement. Ib was 
originally the intention of the Traction Company to construct 
their line as far as the boundary áb Tong, passing through both 
Birkenshaw and Huneworth. Both these townships have strongly 
opposed the company, and ab the same time looked with favour on 
the Corporation’s scheme for the extension of the Tong.street line 
to the Half-Way House. By the aiden, bere which has eventually 
been come to the two tramways will have their termini at the 
Half. Way House, and there will be direct) communication between 
Bradford and Dewsbury. 

Huddersfield.—Mr. C. P. Trevelyan, M.P., has given notice 
that, on consideration by the House of Commons of the Hudders- 
field Corporation Tramways Bill, as amended by the Parliamentary 
Committee, he will move that ib be recommended to the committee 


Blackpeol.—The new cars are to be smaller than those in use 
on the front, and they are intended to run round Marton, and to 
carry 60 persons. The fare has been fixed ab ld. for the whole 
distance. | 3 

Brighton.—Extensive alterations have been made to Volk’s 
electric railway. The local Press is still occupied in criticisi 
the rejection of the committee's report relating to the electri 
engineer. 8 

Horbury.— The Urban District Council have appointed a com- 
mittee in connection with the proposed tramway between Wake- 
field and Horbury, which will s ortly form the subject of a light 
railways enquiry. | 

Jarrow.— The Electrical Power Distribution Company have 
made a blr re with the Corporation for the introduction of 
an electrical supply ab an early date in conjunction with a system 
of electrical trams. | ; 

Ramagate.—The Corporation have appoint a committee for 

an 


the pur of inspecting the plans going over the course 
ro to be taken by the lines mentioned in the Isle of Thanet 
d Railways (Extension) Order. ö 
Southport and Lytham Tramways Bill. —According to Sir 
Courtenay Boyle’s report, the opposition of Preston to this Bill is 
carrying considerable weight. The main part objected to appears 
to be the proposed conveyor bridge. 

- Mussoiburgh.— Several omissions in the draft of the provisional 
order of the new National Electric Traction Company, which is 
the old Drake and Gorham Electric Power (Pioneer) Syndicate 
under a new name, have now been rectified. 

Bredbury.—Statutory notices appear in the local Press showing 
phat an order has been made by the Board of Trade authorising 
the Urban District Council of Bredbury and Romiley to constract 
a tramway in their district and for other purposes. 


Grimsby.—The Corporation have decided to oppose the tramway 
company’s Bill, and have rescinded a former resolution referring 
to the continuation of negotiations with the company. They now 
appear to be bent on taking over the tramway company’s under- 
taking in July nex. 925 i . 

Ashton-under-Lyne.—The Corporation intend to enter into 
communication with the Manchester Corporation as to the terms 
they would be prepared to offer- for running powers over the 
ade route of the Manchester Tramway Company within the 

ugh when the lines have been taken over by the Corporation. 

Wimbledon.—At a recent meeting of the Wimbledon and Putney 
Commons Conservators id was reported that the London County 
Council having enquired whether the Conser vators opposition would 
be withdrawn if a syatem of traction which required no overhead 
wires were used, the Conservators had replied that they could not 
eee their way to withdraw their opposition. 

_, Merecambe.—At the last meeting of the Urban District Council 
ib was stated that a letter had been received from the town clerk 


and the company 


` pany, they were purchasing the und 


: the section were entitled to. 


. paid if ib were done as an interlocutory p 
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to consider and report as to the expediency of reinserting in the 
Bill the power to construct additional tramways to and in the 
borougk of Brighouse, the urban districte of Mirfield, Marsden, 
Slaithwaite, Linthwaite, Lepton, Kirkburton, Honley, Thurston- 
land, New Mill, Netherthong, Holmfirth, and the parishes of 
Fixby, Clifton, and Hartehead, in the rural district of Halifax. 
The extension of the ration tramways from the top of 
Paddock to Quarmby Clough, Longwood, a distance of 1,200 yards, 
was inspected on Thureday last week by Colonel Yorke, R.E. The 
inspector expressed himself satisfied with the manner in which tho 
lines had been laid. Oolonel Yorke also examined the firsb . 
of the tramway lines being laid by the Linthwaite Urban District 
Council through their township, on the Mnnchester-road from 
Huddersfield to Slaithwaite. The route so far completed covers a 
distance of about 1 mile 7 furlongs. The whole length has been 
leased for 45-years to the Huddersfield Corporation, in connection 
with whose system it will be worked. Colonel Yorke said he should 
report favourably upon the line. Application has been made to 
the Local Government for an inspection of the tramways to 
be made from Spring Mill to Bar Gate. 


LEGAL INTELLIGENCE. | 
PORTSHOUTH TRAMWAYS. 

` Before Mr. Justice Ridley and Mr. Justice Darling, sitting as a 

divisional court in the Queen's Beneh Division last . 


Balfour Browne, d. 0., moved for a rule nie for a mandamus. 


directed to two tramway: companies, the Portamouth Streed 
Tramways Company and the Provincial Tramways Company, 
calling upon them to show cause why they should nob give up 
poseession of the tramways and undertakings belonging to them 
to the Corporation of Portsmouth. He thought the whole 
question tarned on two sections of the Act of 1899. Section 8 
was the first. Ib showed that ab any time within three 
ng of the Act. the Corporation may, by 
written notice are e the company under the hands 
of the town : 

thereupon become bound by virtue of 
this. Act to and the Corporation purchase as a going concern, 
the undertaking authorised by the Acb of 1863,” so that the matter 
te be sold was there defined as that authorised by the Act of 
Parliament, and ib was to he sold under tbe provisions of the 
Lands Clauses Act. That was much more favourable to the 


company than a purchase under Section 4 of the Tram- 


ways Act, and the land there meant was the undertaking 


authorised by the Act of 1863. The short point was this: 
these companies had, besides the tramways that the Cor- 
poe were seeking to purchase, established a business in 
earses, funeral and wedding coaches, omnibuses and cabs, and 
various other things, and bhey insisted upon the Corporation 
purchasing nob only the tramways but the funeral coaches, 
earses, etc. The Corporation said they had no power to purchase 
them, and that the only obligation upon them was to purchase and 
sie oe bs legally carrying on these undertakicge. ‘They might be 
might egally c ng on t underta : 
selling milk, bub the only thing the Corporation were bound to 


purchase was the specific matter authorised by the Aeb. 


Mr. Justice Ridley: Have they got power to do anything 
except run tramways ? 

Mr. Balfour Browne said none under the Act, bub under their 
own articles of association had power to run these hearses and 
other things. But the Corporation were not purchasing the com- 
í ertaking authorised by the 
Acb. If they wers to purchase these omnibuses and things, they 

ould have no power to run them. Ib was decided only other 
da by Mr. Justice Cozens Hardy that the London County Council 
could nob run omnibases. Section 7 was important. It said at 
the same time that the Corporation gave notice requiring the com- 
pany to well: the wodertaking authorised by the Acb of 1863, they 
should give dotéee in accordance with the provisions of Section 4 
of the Tramways Act, 1870, to the Provincial Tramways Sopy. 
Thad was the other company. By Sub-section 4 it -waa enacted that 
the Corporation must purchase all the tramways, and not one only, 

to prevent them buying one and running it in competition with 
the others. Section 5 was the one he wanted to have enforced. 


It baid: ‘Possession of the A a and the undertaking referred 


to should be ‘given to the tion immediately on the expira- 
tion of the period of 12 months, and if on the date the pur- 
chase shall not have been completed and the purchase money paid, 
the Corporation shall pay interest on the purchase money from 


that date until the date of payment, at such a date as, failing 


agreement, shall be de an arbitrator.” The 12 months’ 
notice expired on Dec. 31 lag, and, therefore, the Corporation under 
ion of the tramways on that date. 
Arbitration as to their value had not taken place, but the Corpora- 
tion were bound to pay interest as provided by the seotion. 
The companies had always refused to sell the tramways without 
these other matters, and the Corporation had always refused to 
take them. They had attempted to get before an arbitrator in 
order that he might express an opinion on the matter, and then 
state a case, bub the tramways company objected. He did nob 
think they improperly objected, but they objected because they 
ing there would 
be no ap from their Lordships to the higher court. He 
believed that was so, They pointed oub the other way was 
to bring the matter before the Court, as the Corporation 
were now doing, He therefore asked for a rule nisi calling 


6536, Improved capillary diaphragms 
i Eeee them to sell ‘to the Corporation, 


6637. Im 


upon the companies to show cause why they should nob give 


up’: . The affidavits he had showed they had - 
sistently refused, and he had a great number of cases to 
thab the Corporation were authorised to purchase: was the 


undertaking authorised by statute. Section 21 said the tramways 
authorised were tramways and other works, conveniences, otc., in 
connection therewith. Mr. Justice Cozens Hardy's decision showed 
that omnibuses were nob works connected with tramways, even 
though they were used to connect two tramways, as he pointed 
out that anybody, whether they were going by tramway or nob, 
would have the right to go by these buses, and therefore ib was 
ultra vires for tha Council to run them. 
Mr. Justice Darling: How about the hearses? Are they more 
immediatély connected with the business of a tramway company! 
Mr. Balfour Browne replied that he did not think so. 
tramway company mueb be very badly conducted if they were. 
Mr. Justice Ridley: Do they contend you are bound to buy all 
their conveyances ? ca atts 
Mr. Balfour Browne: Yes, bub these were nob authorised by 
an Act of Parliament, bub only by their articles of association. 
Mr, Justice Ridley: We think there ought to be a rule. 
The rulé was granted accordingly. — Hampshire Telegraph. 


e 
PROVISIONAL PATENTS, 1900. 


APRIL 7. 


6499. An electric meter depending en the electrelysis of 
meroury. Robert Alfred Lehfeldt, 22, South Molton- 
street, London. 

6526. Improvements in electric fre alarms. Adolphe Münker, 
10, Friedrichstrasse, Berlin. ‘(Complete specification. ) 

6528. Improvements in or relating to electrolytic apparatus. 
James Charles Richardson and Mark Whitwill, 19, 
Claremont-equare, London. 

for eleatzlytic 

apparatus. James Charles Richardson and Mark 

Whitwell, 19, Claremont square, London. 

Photomatio-telegraphy by electricity for transmitting 

_ Pictorial pa: ticulars so as to reproduce from distant 

places facsimiles of direct portraitures automatically 

and speedily. Frederick Murray Browne and Richard 

Rowe, 3, Copthall- court, London. ° aa 

6540. Improvements in or relating to electric railways with 
underground conducters. Montz Stein and Gustav 
ate 111, Hatton - garden, London. (Complete specifica- _ 
tion. ' 

6548. Improvements in brush-holders fer dynamo machines 
or electric motors, Harry Bertram Whitmore, Birk- 
beck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. l 1 

6564. Improvements in reflectors fer elestric incandescence 
lamps. Rudolf Gaertner, 45, Southampton-baildings, 
Chancery-lane, London. (Complete a cation.) 

APRIL 9. 

6615. Improvements in terminals and binding vorews fer 
electric batteries and connections, William Rowland 
Edwards, 65, Chancery-lane, London. | 

6621. Improvements relating to electrical switches, Julius 
Sax and Co., Limited, 45, Southampton-buildings, 

Cbancery- lane, London. (Gustav Busch, Germany.) 
provements in relays. John Ambrose 1 and 
Marconi’s Wireless . Company, Limited, 24, 
Southampton - buildings, Chancery-lane, Londun. 

6642. Telephonic device fer imitating the sound of guns. 
Charles Frank Morris and William Henley, 16, Lambeth- 
road, London. | i 

APRIL 10. . 

6649. An improved bracket or pendant for electric light 
and similar fittings. Joseph Thomas, 47, Arngask- 
road, Catford, Kent. 3 | 

6650. Improvement in telephone switches. Charles Petitjean, 
19, Lower Ford-street, Coventry. rs 

6662. Improvements in telephene transmitters. Archibald 
Duncan Hunter, 45, Southampton-buildings, Chancery: 
lane, London. 

6071. Machine fer filling accumulator plates with active 
material. Edouard Franke, 32, Ampthill-square, London. 
(Complete specification. ) 

6675. Electrical key or steneil-board contact apparatus for 
telegraphic communication. Emil Baer, Seestrasse, 5, 
Dresden. - ; 

Improvements in electric coherers. Eugene Dervin, 
78, Fleet-street, London. (Complete specification. ) 

6686. Improved apparatus for forming a silence ber 
for telephonic purposes and the like. James Dewar 
and Bernard Sherman, 21, Finsbury-pavement, London. 

6693 Improvements in electric transformers. The British 
Thomson-Houston Company, Limited, 83 Cannon-street, 

London. (Walter S. Moody, United States.) (Complete 
apecification. ) 3 | 

6701. Improvements in tho process of electrolytically pre- 
paring metals or alloys for lithegraphio purposes, 

Octo Carl Strecker, 72, Cannon-street, London, 


576 


THE ELECTRICAL ENGINEER, APRIL 20, 1900. 


6703. Improvements in electromagnetic light Haskins for 


6727. Imprevements in 


regulating the sparking moment. Theodor Bergmann, 
72, Cannon-street, London. (Complete specification.) 

electric contacts, Julian Adolphe 
Halford, Birkbeck Bank-chambers, Southampton-build- 


ings, Chancery- lane, London, 


6728. Improvements in electric contacts. Julian Adolphe 


6731. 


Halford, Birkbeck Bank- chambers, Southampton-build- 
ings, Chancery- lane, London, 
Combined telephene exehange and alarm systems. 
Willinm Lloyd Wise, 46, Lincoln n. inn. fields, London. 
8 Goldstein and John Morris Latimer, United 


6748. A new or improved alternating - current electromotor., 


6768. 


Frank Michael Lewis, Norfolk House, Norfolk-street, 
Strand, London. 


Improvements in the censtruction of vehicle or car 
wheels and in clectric moters therefor. Charles 
Kamanda Isbills, 6, Lord-streeb, Liverpool. 


COMPLETE SPECIFICATIONS ACCEPTED. 


516. 
7525, 


7918, 


10406, 
11678. 


11985. 
19168. 
12417. 


12627, 
17211. 

17319. 
181383, 


. Controllers of electric motors. 
Systems of electric train control. 


. Electrico time switches, 


To be published May 5, 1900. 


1899. 

Telegraphic receiving and translating instruments. 
Muirhead, 

Telegraphic transmitting, rocoiving, and translating 
arrangements, Muirhead. 

Manufacture or production of bands ana strips of 
dopper and other metals by electrolysis on rotary 
mandrels. Heys. (Dumoulin). 

Governing of engines used for driving electric gono- 
rators ia electric distributing systems, Mavor. 

Wiroless telegraphy. Miller. 

Electrolytic apparatuses for extracting metals lighter 
than the electrolyte. Thompson. (Becker.) 

Overhead conductors for electric tramways. 

Electric motors, Still. 

Supports fer conductors 
‘Wynne. — 7 l 

Manufacture of electric battery plates. Andreas. 

Holder for telephones. Wheatley. (Wohlgemuth.) 

Grips used in the laying of underground electrical 


cables. The Steel Nut and Joseph Hampton, Limited, 
and Hampton. 


Clocks, mere particularly in 
mechanism t‘erefor, Getty. 
Electric railway motors. 

Company, Limited. (Priest. ) 
Brakes for electric railway vehicles and tho liko. 
British Thomson-Houston Company, Limited. (Case.) 


British Thomson- 


Smith. 


for electric railways. 


electric winding 


British Thomson- Houston 


Houston Company, Limited. (Case.) 


British Thomeon- 
(Potter. ) 


British Thomson-Houston 
(Van Slyck.) 


1900. 
Surface-contact electric railway systems. Murphy. 


Houston Company, Limited. 


‘Company, Limited. 


. Electric heaters and switches thereof. Porter. 
. Electric batteries, and in the method of 


olectrodes therefor, 
Company.) 
Electrico signalling systems for railways. 


Newton. (Knickerbocker Trust 


Garl, 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. week or half-year. 
Ending 1900. 1899. decrease. | 1900, , 1899. 
Birmingham Tram- £ £ £ £ £ 
ways C( Oo Apl. 14 [4 254 3,865 + 389 59.768 57,176 
Blackpool. Fleetwood} , 14 488 222 + 266 2,767 | 3,346 
Bradford City Trams „„ § | 385| 351 + 34| 541 — 
Bristol Tramways Co.] „„ 6 |2,738|3 587| - 849 — — 
City & South London ,, 15 1, 159 1.051 + 108 18,477 16.265 
Dover Tramways . „, 14 210) 151 + 59 2,239 2, 261 
Dublin U. T., elec. cars ,, 133,934 940 4 2,996 — — 
Dublin S. D. Electric) ,, 13 1,167 645 + 522 — -e 
Halifax Corporation| ,, 8 593| 499 + 94| — al — 5 
Hull porin E. S.“ „ 7 752| — — — 26 665 
Liverpool Corporat’n| ,, 7d7, 17807, 035 + 143 93,806 83,045 
Liverpool Overhead] „„ 15 1, 351 1,404 — 53 20,805 20, 103 
Sheffield Corporation| ,, 15 2,050 — — 
South Staffordshire „ 13| 670! 6141+ 56 9.1 176 9,203 


— — . ¶»:᷑ Uũ.— — 8 
a Since April 1, 1899. 5 Since June 29, 1898. d Partly electrical. 


¢ Since July 6, 1899. 


Nork.— Other returns, received too late for classification, will be 
found amongst our Business Notes.” 


COMPANIES’ STOCK AND SHARE LIST. 


ETO 
Name. 


Commercial and Industrial.— 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 
British Insulated ted Wire, Ord., i ety AEN 
6 per cent. Cum. 3 
—5 cent. Mo 
British Electric 1 0 


aut 5 turen 


eering, Ordins 
Non. Cum., 6 per cent. Pref. 
eu Debenture Stock 


o. me Oe po „„ 


oent. 2nd yeventere Stock „ 
Ordines} ee ae 


e % „ Bs 0.6 GE oeoo a8 @ aD 
ee e Ge GS 64 Oe aD 


Edison and Swan United, Ordinary „e.s as = = ne oo = oe — 
oon Debentures ......02e.0. „ 
4 per VP ab Red. on of eee. ee "E STE E a 
Electric Construction . . 


© a0 „„ me 008008 66 % Oe OS 


(ETE -EKZ ETE oe a 


W. T. Henley's Telegraph Works, ber 
lr Preference 


©2020 %% 08 „% 6 „% „%. . GD oo oo 0 


af por cent. Debentures ...: 2.265... 0s aw oo 
India Bubber, ue recone and Telegraph Works . 


„ % „% eee „%% „ „% Gt O88 6S GP „ . 


Telegraph 5 Ordinary. . 
5 per cent. Cum. Pref... E E 

Willans and Robinson, Ordinary, 1 30, 00 

per cent. Cum. Pref., 80,001-60,000 

—— 4} per cent. First Mortgage Debenture Stock, ‘Bed. 


Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 . 
Bournemouth and Poole, Ordinary 
43 per cent. Cum. Frei... venues 
Brompton cad Keusington, Ordinary o -a 

7 per cent. Frelerensooo oe 
Calcutta Electric Supply Corp., DEMONY; Nos. 1-20,000 .. 
Charing Cross and Birand.. „ 
per oe cent. Cum. Pret. epee ocves „eee oe see 
Chelsea Electricity Supply . VVV 
aa r seni ebentures . 8 è 
c ndon, ary. AEE 
— : per cent. Cumulative Pref. 
cent. Debenture Stock . 
county i t London and Brush Pros mol. Ordinary 9 


—— 4} per Certs. All på. Rd. 
Edmundsons’ Electricity Corporation, Ordinary, 1-17,400.. 
Kidderminster and Dist. Elec. Bandes ane 1 Pret. 
‘London Electric, Ordinary ................ wes 
6 per cent. Pref. 


ese ~ 68 6 


ev „ „ „„ „%%% „%„„%. 


Core soe %%% „„ „ „6 „„ „ „„ „6 „ 6 6 „6 „6 „ 0 


4 per cent. lst Mortgage Debenture Stock, Red. 
Metropo'itan, Ordlnar g.. . 
115 cent. Kirst Mortgage Debenture nee 


per cent. Mortgage . mare; Rod wae 

Notting rae aeons ee > Wee reee se 4 6 „0 
Oriental, 187 ee eaee a meenvneceen Gn eeee ee 6 10 aooo „% na 
2 oo + ee ee Oe „4 „„ „„ „ „ „ 2662 226 6 ee 06 2 we 0. ae 


hares . 
£43 Shares, New ... 
Oxford Electric, Ordinary, 1- 
River Plate Electric Light and Traction, 
Royal Electrical company o of t Montreal .. 


4} per cent ortgage Debentures . 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 . 
—— 4 percent. Debenture Stock ..æ..e.ssssssssoseso 
South London, GOaln)nn 50s oe 8 s.o 
St. James's and Pall Mall, Ordinary, 101-20,080 — .—.... 
—— 7 per cent. Prob .... nnnm 
Electrie Railways.— 
8 Ording 2 
— deferred: .. 8 
Oity and south . Consolidated Ordinary . 8 — 
Orang ced cwcaaces „ 
4 per cent. Debenture Stock 
5 per cent. Pref. Stock a er ee E 
Liverpool Overhead, 8 per cent. Frei. „ a 
Waterloo and City, Ordinary e 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad ...........c..cccccece 
Brisbane Tramwaeaeyèygg esscr 
Bı 1 Columbia lectric Railway Co., 5 500 cent. Pref. .. 
"GLUT TS O00 Traction, CNA; 1 PARNE d 
== 6 per cout. On FE 80,06. 60,000 L 
—— per cent. Perpetual Debenture Stock . 
B. Ayres & . Tram., A“ 6 per cent. Cm. Pt, 1.40 000 
y r cout. om. Pf., 1-27, 500 


6 6 0 „ % oe „ 


A bons Deb. Stonk; 500. 


„ „ „„ „„ „% „„%?970; %% %% „„ „ „„ „ „ „ 


eeeeee „„„„%%„% „%% „%% „%% % „%%% „ „% „6 6 6 6 66 0660 


Potteries Electric Traction, Ordinary, 26 067-40, 0 E 
——— 5 per cent. Cum. Pret., 1-20,000 . a 


Telephones. — 


Consolidated Telephone Construction and e 
National Telephone, Ordinary. 


6 per cent. a First Pref. oon 


ook, Rod g ce ne as as as as as 
eplione and Blectric Company 


= | adi jad pes jut 
88S 85 


100 


— 
ran 
‘nn 


10 


10 


100 
6 


ý 


Amount 
å. 


ee Oe ee ee Ss 


2122112 


i 


Price last 
Monday. 
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NOTES. 


Personal. —Mr. Carl Hering has been appointed to act 
as a member of the Paris Exhibition jary of awards in the 
class of electricity. 

Institution Conversasione.—The secretary of the 
Institution of Electrical Engineers informs us that the 
annual conversazione will this year be held on Tues- 
day, June 26, in the Natural History Museum, South 
Kensington. 

The Electric Express.—Woe are informed that the 
Liverpool to Manchester Electric Express Bill is to come 
before a Select Committee of the House of Commons on 
or about May 8. The chairman of the committee, which 
is composed of half a dozen members, will be Sir John 
Kennaway, Bart. F 

Tramway Bills.—We notice in the ani of the 
Board. of Trade on the Bills for 1900 that the Bills 
relating to tramways deposited for the session 1000 are 
51, as compared with 37 for the session 1899, The 
Bills for 1900 involve a total capital of £12,014,255, as 
compared with £3,550,447 in 1899. 

Moscow Tramways.— Considerable activity is shown 
in Moscow in consequence of the report which has just 
been issued by a municipal commission on tramways. 
The commission have decided to recommend tö the Town 
Council: to buy all the existing tramways in the town, and 
to transform same into electric lines. If that report is 
adopted, tenders for the work will be advertised for almost 
immediately. 

French Motor Races.—The Paris-to-Bordeaux motor 

race, which for the past few years has been the motor 
event of the year in France, has received a check ai the 
hands of the Prefect of the Seine-et-Oise province. This 
official is only the leader of a number of other objectors, 
and bis example is expected: to be followed all over the 
country. The objection is obviously to the excessive 
speeds attained in the race in previous years. 
_ German Export of Electrical Machinery.—From 
the German trade returns for the first two months of the 
present year it appears that the total exports of electrical 
machinery during February considerably exceeded the 
corresponding exports for the preceding month, aggregating 
a weight of 632 tons, as against 358 tons in January. 
Great Britain absorbed 44 tons of this machinery in 
February, as compared with 28 tons in January. 


The Pacific Cable.—The Bill recently passed by the 
United States Senate respecting the America Pacific cable 
has, we learn, now been dropped in favour of the Sherman 
Bill, which deals with the same subject. The great point 
of difference between the two Bills is that while the Senate 


Bill provided for the construction and working of the cable 


by the Government, the Sherman Bill only provides for the 
construction of the cable by private contract under the 
supervision of the Government. 

Electrolytic Interrupter for Weak Currents.— 
An electrolytic interrupter for currents of low potential— 
for example, 24 volte—may be constructed, says Herr 


A. von Ryewuski in the Elektrotechnische Zeitschrift, by. 


directing a diluted stream of acid from below through a 
suitably arranged glass tube up on to an inverted active 
electrode of platinum. In order that the acid may issue at 
the correct pressure, a head of about 3ft. should be allowed 
for a potential of 24 volts. With too great a pressure the 
interrupter would not act. 

Rontgen Society. — Tbe next ordinary general 
meeting of this society, to be held on May 3 at 20, 
Hanover-equare, is to be a very sociable one. Smoking 


on War and Power Traction.” 


is to. be permitted, and tea and eoffee provided. The 
evening is to be given up to exhibiticns, demonstra- 
tions being given by Prof. Barrett, Dr. D. Harris, Mr. 
C. Williams, and Mr. M. Davidson. Amongst the exhibits 
to be shown will be a portable Bin. spark coil with an 
improved break, a semi-portable 15in. spark coil, eto., 
skingrams of animals, a jot-mercary break, and a special 
Wimshurst machine. 

Tramways in Mexico.—We understand that Sir 
W. Pearson, of Pearson and Son, the large contractors, 
is now at Vera Cruz, Mexico, making arrangements for 
the changing over of the local tramway system from 
horse power to electric traction. This firm, we are 
informed, has obtained the control of these tramways, 
and it will bring the whole system thoroughly up to 
date. We trust that the generating plant at least for 
these tramways may be supplied by English firms, and 
aleo the engineering materials required for the alterations 
to the permanent way. 

Venice.—We are pleased to notice that the electric 
launches which have been placed on the canals of Venice 
are quickly coming into public favour. The steamers 
which have for some few years plied up and down the 


Grand Canal are losing their popularity in favour of 


the quicker and more comfortable electric boats. One 


of the great advantages of these launches over the 
steamers is that the latter cannot go in other canals 


than the Grand Canal, whereas, with their very small 


size and draught, the launches can run in all oat the very 
smallest of the water highways. 


Automobiles in War.—At a dinner of the Auto- 


mobile Club on Saturday last, the Right Hon. J.-H. A. 


MaeDonald, commanding the Forth Brigade, read a paper 
In this he commended 
the use of a moderate-sized self-driven wagon, which 


dragged another behind it, for army transport trains. 


The motive power, he thought, would be best furnished 
by explosion engines worked with heavy oil. He depre- 
cated the use of traction engines drawing long lines of 
wagons, for the reason that if one broke down a large 
number of trucks were stopped and great delay ensued. 

Sweden.—We gather from a Swedish consular report 
that the importation of electrical machines is steadily 
growing, and that the Swedes are waking up to the fact 
that there is an enormous amount of cheap power to be 
obtained from the numerous barns and mountain streams 
in their country. There is now, we understand, about to 
be constructed an electric railway to Trollhaettan, and 
electric tramways to Gothenburg, Lund, Bjerroed, and 
Joenkoeping. The report states that electric motors are 
much preferred in the Swedish towns to those driven by 
benzine, which have a reputation for being noisy and for 
giving off bad-smelling gas. 

Tramways in Newoastle.—It is interesting to note 
that on Thursday, April 19, the first rail of the new 
electric tramways was laid in Newcastle. There are to be 
20 miles of double track, and horse traction will be 
entirely superseded. The state of the streets in Newcastle 
is, we think, an evidence of the intention of the Corpora- 
tion to get the work through as soon as possible. The 
piles of rails in the streets may be rather inconvenient to 
passengers in Newcastle at the present time, but the 
reward for this inconvenience will come in the shape of 
a vastly improved means of getting from one part of the 
town to another. The estimated time for the completion 
of the works is, we understand, about 12 months. 

Johannesburg Tramways.—in view of the evidence 
which has been brought before us in certain daily papers 
as to the enlightenment of the Boer population generally 
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in the Transvaal, and of the liberality with which 
they have always treated immigrants, it is interesting 
to note the comments made by Consul-General Stowe 
in a report to the United States Government. He states 
that “in Johannesburg the Government have refused 
to grant concessions for the building of an electric line for 
the reason that farmers would lose the sale of forage (oats 
and straw). Even a bicycle is objected to for the same 
reasop, and a heavy tax is placed on it.” We trust that 
the new Government, when it takes office at Pretoria, will 
not have the same kindly feeling towards the providers of 
forage. 

A Pilgrim Wire.—The Berlin Tageblatt recently 
published details which it had received from Constanti- 
nople of an important project on the part of the Ottoman 
Government. This project is the immediate construction 
of a telegraph line from Syria to Hedjaz, that portion of 
Arabia containing Mecca and Medina. The line is to 
follow the old route of the pilgrimages to Mahomet’s 
shrine at Mecca. The reason for its construction is stated 
to be that the Turkish Government wish to have a means 
of communication free from British control, which is not 
now the case. The total length of the line is stated to be 
about 931 miles. We trust that the correspondent of the 
Tageblatt is really reliable, as the enterprise seems rather 
too much for the unspeakable Turk to undertake without 
foreign help. 

Tramway Accidents.—Referring to our note of last 
week, we are glad to see that at the Liverpool County 
Court on the 23rd inst. an action for damages brought by 
the owner of a horse and cart against the Corporation in 
consequence of a collision with an electric tramcar resulted 
in a verdict for the defendants. The case for the plaintiff 
was that the electric car frightened the horse, and caused 
it to shy and back upon the tramlines. In the collision 
which resulted, both the horse and cart were injured. The 
evidence on the other side was to the effect that the tram- 
car was going at a moderate speed, and that it actually was 
stopped before the collision took place. In consequence of 
this the claim for damages fell through. We are glad to 
see that in this case electricity was not made to cover 
defective driving, as is too often the case. 

Hull Tramways.—We notice in the local Press an 
order of the Board of Trade authorising the Corporation 
of Hull to construct tramways in the city. The order 
states that the tramways, of which the length is just 
over three miles of double track, must be entirely in the 
city. Clauses are inserted for the protection of the North- 
Eastern Railway Company, and also for ensuring the safety 
of the public and the non-obstruction of the streets. Pro- 
vision is also made for the future alteration of the tramway 
with the Board of Trade’s consent, and also for additional 
crossings. After stating that mechanical power shall not 
be used without the consent of the Board of Trade, the 
Board thereupon give their consent to the working of the 
tramways. by electrical energy, which the promoters may 
supply in pursuance of the powers conferred upon them. 

_ Anglo-German Telegraphs.—From the Frankfort 
correspondent of the Financial News we learn that the 
Frankfort Chamber of Commerce has been compelled to 
complain on bebalf of the various merchants and others 
in that: town to the postal authorities in Berlin, owing to 
the very inadequate and frequently-interrupted telegraph 
service. The authorities, it is stated, have informed the 
interested parties that measures will be immediately taken 
to improve the situation, but that for the present no radical 
remedy for the existing state of affairs can be looked for 
until further direct communication between the two cities 
has been established. We also gather that negotiations 


have been pending for some time between the German 
postal authorities and the London General Post Office, in 
connection with the laying of a new Anglo-German cable. 


The German Emperor and Electrical Engi- 
neering.—During a recent visit to the workshops of the 
Allgemeine Elektricitiite-Gesellechaft, Berlin, the German 
Emperor showed himself greatly interested in the work of 
constructing the eight huge 4,000-b.p. alternators for the 
Berliner Elektricitätswerke which is now in progress. The 
diameter of these machines is about 33ft., and one of them 
is to be exhibited at the Paris Exhibition, The Royal 
visitor also inspected the pavilion which is to form the 
main exhibit of the Allgemeine Elektricitäts-Gesellschaft 
at the exhibition. A feature of this exhibit will be 
1,000 Nernst lamps arranged to illuminate the roof of a 
bigh dome. The new method of lighting was much admired 
by the Emperor. | | 

Telephone Wayleaves.—The authorities controlling 
the Duke of Bedford’s estate in London have issued regu- 
lations as to the wayleaves to be charged by the leasees on 
the estate to the National Telephone Company. These 
new rates for wayleaves are eaid by the company to be so 
excessive that they will be compelled to discontinue the 
service. Roughly, the new wayleaves would, we are 
informed, amount to 50 per cent. of the revenue obtained 
by the subscribers. Upwards of 700 subscribers will be 
affected by the proposed action of the estate authorities 
if persisted in. The National Telephone Company have 
given notice to the Strand Board of Guardians that they 
will have to discontinue the telephone service unless the 
London County Council grant them rights to lay cables 
underground, but this Board does not propose to act as 
a catspaw in spite of the inconvenience entailed on its 
officers. i s 

Nickel Electroplating.—The difficulty of obtaining 
a thick layer of adherent nickel by electroplating was 
discussed in a paper read by Mr. C. F. Burgess before 
the Chicago Electrical Association. In his paper he states 
that a peculiar molecular strain is set up within the nickel 
while being deposited, which reaches such a value when a 
certain thickness is reached that the layer will detach 
itself from the iron or other metal surface, or be easily 
removed by subsequent polishing. In the electrochemical 
laboratory at the University of Wisconsin, experiments 
have been made in depositing nickel from the ordinary 
plating solution and under the ordinary conditions, with 
the exception that an alternating current is passed through 
the vat in addition to the usual direct current. It was 
found that this had a marked influence on the character of 
the deposit, it being possible thus to obtain a coating as 
thick as desired. 

Cross Contacts.—On Thursday afternoon last week 
an accident occurred at Leeds to a wireman of the National 
Telephone Company, due to a cross contact between a 
telephone wire and the overhead trolley wire. A new 
telephone wire was being run, which first came entangled 
with a tree growing at the side of the road, and in clearing 
it from this contact was made with the trolley wire, 
which was at 500 volts. One of the workmen was standing 
in the road with the end of the telephone wire in his hand. 
The shock he received was exceedingly severe, and he is 
said to have been unable to let go the wire, which 
was afterwards cut by another wireman. This class of 
accident is, of course, liable to happen when new wires are 
being run, particularly if the earthing guard wire is not 
over the trolley wire at that particular place. It would be 
well in such a case for the National Telephone Company 
to provide their wiremen with indiarubber gloves, as it is 
evidently impossible to entirely avoid such croes contacts. 
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Obituary.— We regret to have to announce the death. 


of Colonel Sir Francis A. Marindin, who had been for nearly 
a quarter of a century connected with the railway depart- 
ment of the Board of Trade. The late Colonel Marindin 
commenced his engineering experience with the Royal 
Engineers, and attained the rank of major before retiring. 
He afterwards for several years held the position of 
adjutant at the Chatham School of Military Engineering. 
He did most valuable work in connection with the Egyptian 
Stata Railways, for which he was made C.M.G. in 1887. 
Of late years the bulk of the electric tramways which have 
been constructed in Great Britain have been examined by 
Sir F. Marindin before they were allowed to be opened, 
and the engineers who have met him on these inspections 
apeak highly of his courteous treatment and of the practical 
knowledge which he displayed, even when objecting to 
work which they had carried out. 


Water Power in Russia.—From a German source 
we learn that an English company propose to carry out 
an important hydraulic scheme on the River Dnieper in 
Russia, to include the partial utilisation of the water 
power represented by the same which has hitherto run to 
waste. At the spot where the Dnieper branches off from 
a south-easterly to a south-westerly direction in order to 
discharge itself into the Black Sea, near Kherson, it passes 
a succession of rapide which have offered an obstruction to 
navigation since time immemorial, The English company 
in question now propose to render the waterway navigable 
by constructing locks at the spot. The necessary capital, 
amounting to 44 millions, will be found by the company, 
while the Government is to guarantee 3 per cent. interest 
on this sum. The company seek permission to utilise the 
power of the rapids for the generation of electricity over a 
period of 80 years, the Government, however, is to have the 
option of purchasing the undertaking at the end of 30 
years. ä | 
The Westinghouse Company.—While the British 


Westinghouse Company is getting straight in its new 


offices in Norfolk-street, the parent company is now 
moving into large and extensive offices in East Pittsburgh. 
The large business done by the firm can be gathered from 
the fact that the space taken up by these new offices is 
250ft. long and 50ft. deep, and the buildings have seven 
storeys. An interestiog feature in the equipment of these 
offices is the pneumatic dispatch system, by which all 
correspondence, etc., can be distributed to the depart- 
ments. From a view taken in the drawing office, which 
is reproduced by the Electrical Review of New York, we 
see that this most important department in an engineering 
works is in the daytime exceedingly well lighted. It is 
difficult, however, to see from the view how the electric 
lighting is effected, but there certainly are not individual 
lights to each draughtsman. In a large drawing office 
of this kind inverted arc lamps give, perhaps, the best 
results of any. | 
Paris Congresses.—The Organisation Committee of 
the International Congress of Electricians, which is to be 
held in Paris from Aug. 18 to 25, has deputed several of 
its members to draw up a programme of the questions to 
be submitted and discussed on that occasion. These 
‘members are divided into five sections—viz.: those dealing 
with scientific methods and measuring instruments; those 
who have to do with the production of electrical energy, 
transformers, electric transmission and distribution, and 
lighting and traction ; those dealing with electro-chemistry, 
electro - metallurgy, accumulators, and electric forces 
generally; those connected with telegraphy, telephony, 
and similar applications of electricity ; and, finally, those 
dealing with electro-physiology. The programme prepared 


by the gentlemen in these five sections is to be. submitted 


to the parent committee by April 28, and we are given to 
understand that anyone wishing to communicate a paper’ 


should send in the subject by this date. This is, of course, 
in order to facilitate the formation of a definite programme: 

St. Marylebone Lighting.—At the Vestry meeting of 
St. Marylebone last evening motions were brought forward 


respecting the opposition to the confirmation of the granting 


of the provisional order to the Marylebone Electric Supply 
Company, Limited. The first of these motions was to the 
effect that the solicitor be instructed to take the necessary 
steps to oppose in all its stages the confirmation Bill, while 
Dr. J. Fletcher Little brought forward a motion that all 
members of Parliament living in the district should be 
asked to aid the Vestry to oppose the Bill in question, 
which, he states, will gravely endanger the success of the 
consistent efforts of the Vestry to acquire powers for the 
supply of electricity in the parish of St. Marylebone. At 
the time of writing no news of the fate of these motions 
bas reached us, but we trust that some practical suggestions 
were brought forward towards a settlement of the question 
of the purchase of the works of the Metropolitan Electric 
Supply Company within the district. Unless some such 
arrangement can be come to before the Bill in question is 
considered in Parliament, we are afraid that the opposition 
will not be much good. 
Separate Running v. Grouping.—Contrary to 
American practice, which seldom allows anything smaller 
than motors of 5 h.p. for driving machine tools, says the 
Elektrotechniker, experience in Germany has shown that 
driving with small motors, despite their lower efficiency, 
may be more advantageous than driving with larger 
motors, since the latter, when employed to drive groups 
of machines have frequently to run almost light. The 
ideal system of running is, therefore, the separate motor 
system, by which each machine is run independently, and 
light loads thereby avoided. But the introduction of this 
system depends to a great extent upon the initial coat 
of installation. The greater the perfection attained in the 
standardisation of motors, in which direction rapid strides 
are being made in Germany, the more reliable will, 
therefore, be the motors, and the greater the field for 
their employment. Particular success has been obtained 
with alternate-current motors of 2 h.p. without commutator, 
brushes, or regulating resistance. The increasing knowledge 
of the value of quick running is also favourable to the 
adoption of the separate system of running. 
An Electrically-Driven Centrifugal Pump.— The 
Schweizerische Bauzeitung contained recently an interesting 
description of a large centrifugal pump driven direct by 
means of two-phase asynchronous motors of 1,000 h.p. The 
pump has been installed to supplement the existing piston 
pumps in the waterworks at Coulouvrenier, near Geneva, 
and is not only interesting on account of its size, but also 
on account of the considerable height—460ft.—to which it 
is required to lift the water. The necessary pressure is 
obtained by a simple tandem arrangement of two centri- 
fugal vanes. Injectors are employed to fill the pumps, 
which are started up with closed valves. In starting, the 


motor has, therefore, the friction of the water only to 


overcome. When the normal speed of 600 revolutions per 
minute has been attained, the valvo is slowly opened; and 
the lifting commences. In this manner the mobfor is 
gradually loaded. The pump delivers 5,000 gallons per 
minute, which corresponds to a useful output of 700 h. p. 
Current for driving the motor is obtained from the power 
station in Chévres. In conclusion, it may be mentioned 
that the pump was constructed by Messrs. Sulzer Bros., of 
Winterthur. oe 7 
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. Brussels-Antwerp Railway.—A group of Belgian 
banks has been negotiating for some time with the Belgian 
Government with a view to obtaining concessions for the 
construction of an electric railway from Brussels to 
Antwerp. It is reported that the Ministers concerned 
have now given their consent to the scheme. One terminus 
of the proposed railway is to be situated in the Place 
Verte, in Antwerp; the line will then cross the Ruple by 
a viaduct, whence it will proceed in a practically straight 
line to Brussels after passing under the Willbroeck Canal. 
The length of the line would thus be about 28 miles, which 
distance is to be traversed in 35 minutes, while the present 
service of trains requires from 50 to 60 minutes to accom- 
plish the journey. The material required for the permanent 
way is to be supplied by Belgian firms, while the electrical 
equipment of the line will be carried out by the Union 
Elektricitite-Gesellachaft, Berlin, though the conditions of 
the contract permit of the car motors only being manu- 
factured in Berlin. However, according to the information 
to hand, the carrying out of the undertaking does not seem 
to be yet assured, since jealousy on the part of the Imperial 
Railways naturally makes itself felt. 


The 1,000 Miles Motorcar Tour.—We have on 
various occasions mentioned the route, etc., of this tour, of 
which the firat day’s journey took place on Monday last. 
Between 70 and 80 cars started on that day from Hyde 
Park, many eminent persons taking part in the trip. The 
first da) 's trip was to Bristol, the distance being 118 miles, 
durirg which run only one breakdown was recorded. The 
cars were on exhibition at Bristol on Tuesday, and on 
Wednesday a run to Birmingham was made, the distance 
being 92 miles. It is interesting to note that once outside 
Bristol the county chief constable kindly provided a 
cycle-mounted policeman as pacemaker to tho cars, so that 
they should not go more than 12 miles per hour, this speed 
being reckoned by the constable. Yesterday the cars 
were on show at Birmingham, and on to-day Manchester 
will be the destination, the usual exhibition following on 
Saturday. A remarkable feature of the trip is the com- 
paratively few accidents and mishaps which have occurred. 
While referring to motorcars, we would mention that the 
editor of the Vienna Extrablatt, wishing to visit the Paris 
Exhibition, has accomplished the 900 odd miles between 
the two capitals on a 9-h. p. motorcar, covering the distance 
in 10 days. 


Electric Railways in J apan.—The Tokyo City 
Railway Company holds a concession from the City 
Council for the equipment electrically of some 200 
miles of line. The engineers of the company have gone 
most carefully into the matter, the whole work being 
under the charge of the chief engineer, Mr. Farichi Kain. 
This gentleman has made a number of trips to the United 
States, in order to get information, and has also obtained 
estimates, but we understand that no actual orders have 
been given up to the present, so that there may yet be 
time for English manufacturing firms to quote. The total 
capital of the company is stated by the Electrical Review of 
New York to be about £1,500,000. The following are 
approximately the expenditures contemplated out of the 
same: For track materiale, including rails, £350,000 ; 600 
electric cars, £214,000; a power-house, with machinery 
of 600 h. p., £160,000; eight transforming sub-stations, 
£100,000 ; the feeders and distributing conductors will 
cost about £200,000. The expenditure on building, altera- 
tions to permanent way, etc., will increase the expenditure 
by about £400,000. The generating plant proposed to be 
used by the chief engineer consists of 30 water-tube boilers 
and five 1,200-h.p. triple-expansion engines. These will be 
coupled direct to five three-phase dynamos generating at 
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3,500 volte. We understand that in order to build these 
lines, serious alterations will have to be made in a number 
of streets in this most important town in. Japan. 


Thermo-Electric Generation.—For a large number 
of years it has been the aim of physicists and expert 
electrical engineers to discover some means of obtaining 
electricity direct from coal. There have during recent 
years been some more or less successful attempts to obtain 
electrical energy from carbon cella, but no one up to the 
present time has succeeded in devising any such cell which 
is at all practical. It is a question even if the energy 
obtained in these cells which have been devised is not due 
to the difference of temperature at the contacts. Mr. C. 
Libenow recently read before the Electrical Engineering 
Society of Berlin a paper on the possible efficiency. of 
thermo-electric couples, which is most interesting tò read 
as giving the possibilities in that direction. He estimates 
from the laws of Clausius and Carnot that if a difference of 
980deg. C. could be maintained between the two junctions 
of the thermo-electric couple, an efficiency of about 77deg, 
is theoretically possible. This, however, is only on short- 
circuit, and the author finds that with the most economical 
case only about 28 or 29 per cent. of the energy would be 
realisable. This figure even could not be approached in 
practice, but Mr. Liebenow considers that even if an 
efficiency of 15 per cent. be obtained the plant would have 
a great advantage over the usual means of using the heat 
to generate steam, which drives a steam-engine, Which 
drives a dynamo. Theoretically, the paper is of the 
greatest interest, and we wish we could chronicle the fact 
that some progress was being made in the solution of this 
problem from a commercial point of view. | 

Electric Fases.—In a paper read before the American 
Institution of Electrical Engineers, Mr. J. Sachs dealt with 
the history of electrical fuses from the earliest period of 
their use. Mr. Sachs gave in this paper some necessary 
features for a protective device, the first of which was that 
it must have a definite, unchangeable, maximum continuous 
current-carrying capacity ; and secondly, a constant, definite 
energy overload capacity, depending inversely on the over- 
load and adjusted with the allowance of a reasonable safety 
factor for the apparatus to be used, or, in other words, its 
safety factor should be less than that of the circuit it 
protects. The fuse also must not be able to destroy 
its surroundings when it does give way. According 
to Mr. Sachs, if copper had not such a high melting 
point, it would be the ideal metal for fuses, lead 
and tin alloys requiring a large body of metal. Zinc 
and aluminium were, however, favourably looked upon. 
The author then described some experiments made with 
solid packed and enclosed fuses. In these fuses a small 
indicating wire of high resistance was shunted round the 
fuse wire and fastened to the exterior of the case contain- 
ing the enclosed fuse. Great accuracy of rating was claimed 
for fuses of this type. The author said that it was possible 
to obtain safe and accurate fuses having a rating of 0:01 
ampere which would blow after 15 seconds of 0°02 ampere. 
The conclusion to which he arrived was that perfection had 
not been reached, but that the principles which were set 
forth formed good foundations, and that similar devices 
constructed on the lines indicated could be built capable of 
accomplishing results hitherto impossible. 

Electricity in the Philippines.—We notice in the 
Western Electrician an article from an electrician in the 
Philippine Islands, which gives information as to the 
prospects, etc., of electricity in that place. There has, he 
states, been for some months past a great demand for all 
kinds of electrical apparatus in the cities and towns on the 
islands. The brisk demand is probably due to the placing of 
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Americangarrisons in the towns, and the efforts made by them 
to improve the condition of things. We gather that there are 
no electrical workshops at all in the country, and that metal- 
working shops are the only substitutes to be found. As 
sugar machinery and knife blades appear to be the principal 
articles repaired and manufactured, fine electrical work 
would, we are afraid, fare but badly when left in such 
hands. As a natural consequence of this, all machinery 
and tools for electrical work must be imported, and, of 
course, the bulk of this machinery comes from the U.S.A. 
Our correspondent, therefore, warns electrical machinists 
who are thinking of going into business in the Philippines 
to take a complete stock of machinery. Owing to the low 
wages paid to the native workers, we are informed that 
probably an electrical establishment could be run at a good 
profit if native labour were employed. The buildings also 

could be erected at a very low comparative cost. The 
power plant would have to be steam, as water power is 80 
far not developed at all. In the future, however, some of 
the small rivers, which are numerous in the islands, may be 
pressed into this service. The fuel used would be easily 
obtainable from the large forests which are to be found on 
the islands. Finally, the correspondent states that at 
present the chief demand is for electric railways to connect 
up the important centres. 


Electric Traction on French Railways.—In con- 
sequence of an order of the Minister of Public Works for 
France, we gather from D'Industrie Electrique, a com- 
mission has been formed to investigate the various questions 
which attend the application of electric traction to the great 
networks of railways now constructed. The commission 
consists of the president, Mr. Berthelot, who is a deputy 
of the French House of Parliament, and 24 members, these 
consiating of, amongst others, practically all the chief rail- 
way engineers in France. There are also three secretaries 
to the commission. The work of the commission has been 
divided into three sub-commissions. The first of these will 
deal with the attempts made to introduce electric traction. 
The questions this committee will have to answer are: 
what trials have been made or are projected on the French 
railways; are these trials sufficient; are they similar to 
those made in other countries ; in what sense do these trials 
encourage others to use electric traction ? The second sub- 
commission has for its work the revision of the agreements 
and rules governing the railways. The questions in this case 
will be whether the agreements which bind the railway 
companies are of a nature to promote and encourage the 
development of electric traction, and if not, what modifica- 
tions or additions should be introduced in the system of 
charging and in the working rales. The third sub-commis- 
sion is to investigate the utilisation of hydraulic power as 
a motive force, and to say if there is any reason for modify- 
ing or adding to the legislation affecting the management 
of watercourses, from the point of view of the railway 
companies. Also what provisional measures should be 
taken, pending the drawing up of new laws, to reserve for 
the railways the necessary water power available in different 
districts. 

An Electric Brake.—The Helios Company, of 
Cologne, have recently introduced an electric brake on the 
tramcars in use at Landesberg, which contains some new 
features. The brake, which is fastened on to one of the 
axles of the car, consists of a six-pole electromagnet. 
These poles are mounted on a common yoke, and are con- 
centric to the axis. The brake disc is se:urely fastened 
to the framework of the truck, but is kept concentric to 


the axis by means of a journal. Opposite the six poles of 
this electromagnet is an armature disc of iron, which 
The novelty in the arrange- 


revolves with the car axle. 


ment of the armature consists in a couple of levers worked 
by centrifugal force, which cause the disc to revolve through 
a small angle round the axle. A key in this disc engages 
in a spiral groove on a collar clamped to the shaft, so that 
the angular motion of the disc corresponds to a slight 
movement horizontally along the axle. The action of the 
arrangement is thus as follows: When the electric brake is 
to be applied, the motor on the car, acting as a dynamo, is 
switched on to the coils of the electromagnet. The car 
is then running at a fairly high speed, and the weighted 
levers, flying out by centrifugal force, move the armature 
away from the magnets, and interpose a large air· gap. 
The braking effort caused by the eddy currents is thus 
reduced to a reasonable amount. As the speed of the car, and 
consequently the E. M. F. generated by the motor, decreases, 
the armature automatically moves in nearer the magnets, 
so that the air-gap resistance is decreased and the braking 


effort maintained. Finally, when the speed gets exceedingly 


low, the magnet polescome intocontact with the armature and 
act as a mechanical brake. This mechanical braking action, 
however, only lasts for an exceedingly small time, so that 
there is not an undue wear on the poies. The idea of 
varying the braking effort by altering the air-gap is a 
good one, and we trust that this electric brake will prove 
of commercial use after extended trial. 


“Trade and Industry.“ The birthday aumie of 
the above-mentioned monthly review has reached us. This 
special number is issued in honour of the fourth anniversary 
of the paper, and its contents chiefly deal with the town 
of Manchester, in which it is published. The history 


given of Manchester and of its public works and public 


men is worthy of preservation, both as a record of what 
has beon done in the past and as a statement of the large 
new works now being undertaken. The tramway article 
by Mr. W. H. Taylor is of special interest at the present 
time, when the Bill for the extension of the tramway 
system is still before Parliament. These extensions, how- 
ever, which Parliament is now asked to authorise lie 
wholly in areas outside the borough boundaries, so that 
one cannot be sure that Parliament will give its consent to 


their being constructed by the Manchester Corporation. 
The author states that the estimated expenditure now 


contemplated is some £860,000, but it is probable that the 
ultimate outlay will reach £1,500,000 owing to the addi- 
tional car-sheds which are required and to the purchase 
of certain tramlines owned by the Manchester Carriage 
Company. The map which he gives of the proposed 
tramway system in Manchester shows the county borough 
of Salford as a blank. It will be remembered that 
in Salford an independent system is being constructed, 
there being sufficient difference between the two systems 
to prevent intor communication. This is another instance 
of the common fault in municipal tramways—i. e., that 
different municipal authorities will not work together for 
their mutual good. In a review of the engineering under- 
takings in Manchester, our ‘contemporary gives a consider- 
able section to electrical engineering, placing first the firm 
of Mather and Platt, who have by their Edison-Hopkinson 
type of dynamo laid the foundations of dynamo construc- 
tion throughout the world. A number of other smaller 
firms are also mentioned, as are the cable works of the 
well-known firm of W. T. Glover and Oo.. The Westing- 
house Electric Company, of the United States, are now 
establishing themselves in works in Trafford Park, so that 
Manchester will soon add another large electrical manufac- 
turing firm to its ratepayers. The rest of this issue of 
Trade and Industry contains notices of various individual 
machines manufactured in the Manchester district, which 
are clearly illustrated and well described. 
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THE CORPS OF ELECTRICAL ENGINEERS. 


When it was first suggested that a contingent of the 


above corps should go out to South Africa, there was a 


certain amount of talk among electrical engineers in 

eneral as to what good a corps of this description could 
be in active warfare. We are able herewith to present our 
roaders with a few photographs, taken both of the plant 
and of the contingent of the above corps which sailed 
for South Africa on March 16. 

As the equipment was being assembled and the con- 
tingent got into working order, it became evident to 
everyone that saw the plant that the uses to which a corps 
of this description could be put were endless. A vast 
‘amount of ingenuity has been put into detail in connection 
with this corps, and when it is borne in mind that hitherto 


a searchlight for cross-country purposes consisted of an. 


‘ordinary Admiralty pattern searchlight mounted on a 
wagon, it will be appreciated that a plant designed on the 
lines shown in the accompanying photographs is a great 
step forward. The first contingent, under the command of 
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Office, and we may confidently expect that both Major 
Crompton and his corps of 75 men and officers will return 
home, after they have done their work, a credit both to 
their country and profession. Major Crompton is well known 
to everyone as one of the first all-round engineers in this 
eountry. To electrical engineers his name is a household 
one, but it must be remembered that in addition to this 
Major Crompton spent nine years in experimenting on road 
traction for the Indian Government long before electrical 
work occupied his attention, and it is this experience which 
will place him in a very happy position in any schemes he 
may take in connection with transport problems. It will 
be apparent from these illustrations that some of the uses 
to which a plant of this description can be put are as 
follows : (1) the traction engine, with its dynamo, can 

enerate current either for the searchlights, are and incan- 
3 lamps, and motors; (2) the traction engine can be 
made use of for ordinary transport pu (3) the spare 
dynamo can be used as a motor, and, being light, can easily 
be placed in positions in which it would be difficult to use 
any other form of power, and in connection with some foi m 
of winch it can Sali ap guns or ammunition ; (4) the search- 


Fia. 1.—Group of the Members of the Electrical Engineers Volunteers Corps who sailed for South Africa on March 16th. 


Captain Lloyd, R. E, took with it two complete equipments 
of searchlight trains —i. e., four wagons, two traction engines, 
each traction engine being fitted with its own dynamo, and 
four searchlights and limbers. In addition to these, a spare 
dynamo, 24 arc lamps with portable lanterns, and 200 
incandescent lamps were taken out. A number of cycles, 
about 20 in all, of which six were fitted with special cable- 
laying drums, went out to work in connection with the field 
telephones, and to help to keep the communications. 

On April 14 Major Crompton himself, with a second 
contingent of about 10 men, sailed for South Africa, taking 
with them a third traction engine. This engine will in all 
probability join the first contingent, although Major Crompton 
himself has received instructions from the War Office to 
proceed, independently of his corps, to confer with Field- 
Marshal Lord Roberts on the subject of transports generally 
in South Africa, as well as on the question of electricity in 
the field. 

We are given to understand that Major Crompton has 
submitted a scheme to the War Office for working the 
transport service of an entire division of the army, and 
that in connection with this he has been instracted to 
confer with Lord Roberts. The general principles of this 
scheme have been very favourably received by the War 


lights can be made use of for si ing, reconnoitring, or 
defence puree (5) the arc and incandescent lamps will 
be found useful for lighting up camps or depéts, or for 
facilitating ip sandal such as building bridges; (6) the 
bicycles will be most useful for carrying messages and 
keeping the communications; (7) the telephones, the wire 
for which can be laid by means of the bicycles at the rate 
of from eight to fifteen. miles per hour, will be most useful 
for keeping up communication. | 

Fig. 1 represents a group of the contingent which sailed 
for South Africa on March 16, in which a number of familiar 
faces will be recognised. 

Traction Engines.—Fig. 2 is an illustration of the 
traction engine, with dynamo mounted on it, which 
was taken out. It will be seen from the illustration that a 
roof bas been provided, and from the top waterproof blinds 
can be let down to totally cover in the engine. The 
engines were designed by Messrs. Burrell, of Thetford, to 
indicate 18 h.p., and to weigh about eight to nine tons 
gross. Satisfactory results were obtained as regards the 
fuel consumption, it being found that between 6cwt. and 
Set. of per eight hours’ day was the average burnt 
when travelling, the exact amount depending, of course, 
largely upon the condition of the roads. When used for 
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stationary purposes, about 32lb. of water were consumed 
per electrical horse-power developed per hour, whilst, when 
travelling, the engine could go about six miles with the 
water carried on the locomotive. It was anticipated that 
the water consumption would be some wbat reduced as soon 
as the sappers got used to the engines, and, in addition, 
the third engine has been fitted with partial condensation 
which will help considerably towards economising the 
water. To enable the engine to work for prolonged 
peon without rewatering and recoaling, a wagon ba 
een given up per engine to carry exclusively water and 
coal. The engines were built to draw a load of 12 tons 
each. The single-crank compound type of engine has 
been adopted, the two cylinders being arranged one above 
the other, with the two piston rods working on a single 
cross-head, to the centre of which the connecting rod is 
attached. The dynamo is clearlyshown mounted on the front 
of the engine in Fig. 2, and was belt-driven off one of the 
engine pulleys. The multipolar semi-enclosed type of 
Mesers. Laurence-Scott and Bruce Peebles type was adopted, 


number of searchlights to be got into line with the least 
trouble. The wheels on which these trails are mounted are 
standard wheels from the Royal Arsenal, which ensures 
their all being interchangeable. The trails themselves are 
mounted on springs, but are otherwise similar to gun 
carriages. The searchlights can be detached from their 
trails, and, if required, can be used as stationary projectors 
on the ground. It has been found advisable to mount the 
mirrors, glasses, and divergers in aluminium, in order to 
lighten the designs as much as possible. The reflectors are 
manufactured under Cole’s patent, and are of deposited 
copper faced with silver, with a thin coat of palladium to 
revent tarnishing. The divergers are manufactured by 
hance Bros. The searchlight lamps have had to be 
entirely remodelled, as it was thought that the pattern 
service lamp was far too heavy and clumsy, and at the 
same time unsuited to withstand the vibration that must 
be encountered on the road. 

The new mechanism in the lamp locks the movable 
carbon-holder in position after the arc has struck, the 
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Fic. 2.—View of the Burrell Traction Engine, showing Dynamo iu Position. 


designed for an output of 110 volts, 80 to 100 amperes, 
750 revolutions per minute. Eighty volts bas hitherto been 
the most usual voltage for searchlight purposes, but by 
increasing the pressure in the present case to 110 volts, 
two arc lamps can be run in series, and it was anticipated 
that this would. be a matter of considerable convenience. 
The jolting transmitted to the dynamos was found to be 
very severe at first, and consequently special spring arrange- 


ments had to be fitted to the front of the engine, which 


did away to a large extent with the shaking when travelling. 

Searchlight.—In Fig. 3 is shown tho searchlight fixed on 
its trail and complete with its own limber. Captain Lloyd, 
R.E, who took command of the first contingent, is also 
shown in this photograph. In Fig. 4 is shown the same 
searchlight fixed on ite limber, with tho officers in charge 
of the corps. Fig. 5 shows the details of the special 
ateel trail for carrying the searchlight. A great many 
details have had to be worked out in connection 
with the searchlights. A searchlight suitable for cross- 
country work has never been designed before, and those 
illustrated here seem specially suitable for the work. 
The gunmetal bases of the searchlights revolve on ball: run 
turntables, and a degree circle is fixed in the centre, with a 
movable pointer, whieh enables the beams of light from a 


foeding movement being controlled by a shunt coil acting 
on the other carbon. A drop in volte of 52 can be 
allowed between the traction engine and the searchlight, 
which enables the engine to be distant a mile or two from 
the searchlight if necessary. The clevating motion of the 
searchlight is worked by a worm, whilst the horizontal 
motion. which is used largely for signalling purposes, has 
to be worked quickly, and is, therefore, done by hand, the 
turntable being fixed when required by a lock-nut in the 
centre. It is of some importance to get the vertical motion 
accurate, whilet this is of small importance in the case of 
the borizontal motion. Draghooks are fixed at the end of 
the axle, and by means of these the searchlights can be 
hauled along by hand. The searchlight trail is fitted with 
a powerful screw brake, which is worked from the back 
when travelling. On to the trail is attached an ammeter, 
voltmeter, and main switch, and theso can be placed either 
in front or on the back, and can be changed about if found 
necessary. The searchlight trails haye been manufactured 
by Messrs. Thornycroft, while theirdesign and the manu- 
facture of the searchlights and lamps have been carried out 
by Messrs. Crompton and Co. | 
Limbers.—One of these ‘is clearly shown on the left in 
Fig. 3. They are intended for carrying the parts required 
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for the searchlight in the way of mirrors, glasses, etc. They | date two projector lamps, two mounted mirrors, one plain 
are made of wood, lined with steel, the underframes being | glass and one diverger. The necessary carbons, tools, drag 
built up of angle iron. To stand rough usage they are! ropes, ammeter, and voltmeter are carried in the box 
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Fic. 8 —Searchlight witb Limber. 


mounted on springe, with the axles, and wheels inter- | underneath the seat. The drivers seat accommodates 
chı-goable with those of the projector trail. The pole is | two persons, and from it a screw brake is worked. A 
so arranged that they can be drawn either by mules or | small box, containing the necessary variable resistance, 
traction engine, whilst for draught by hand ropes are used. | will be seen on the top of the limber, and this resist 
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Fie. 4.—Scarchlight with Officers. 


To the back of the limber is attached the searchlight trail | ance can be removed and used th | it e 
by means of a French pin. Tho inside of the box is lined | be worked in the sr shown 5 3 


with felt and divided into partitions, and a binged door | After the ordinary coils 


gives access to it. The shelves are arranged to accommo- of resistance which one is used to 


seeing in connection with work of this description, the 
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present form is far superior, 
trouble from short-circuiting when the wire heate and 
expands. It consists in small lengths of solid wire, 
rigidly supported between asbestos clamps. It is 
mechanical, and takes up little room. The limbers were 
made by the Gloucester Wagon Company. 

The cable for the searchlight work was taken out on 
drums, which, for transport purposes, were assembled three 
on each carriage. One carriage went to each searchlight, 
each drum holding about 200 yards. The cable taken out 
was chiefly concentric, capable of carrying about 100 
amperes, with the outer conductor bare and braided to 
prevent its unwinding should a section become damaged. 
All fittings can bo fixed on the earthed conductor, which 
will facilitate connections being made on them without 
foar of shock. Esch drum, mounted on its carriage with 
two others, has u brake- of its own to prevent unwinding 
at will. After use the cable is rewound by hand. The 
drum carriages can be pulled in either direction either by 
hand or by traction engine. | oe 

One of the most useful sections of this equipment is the 
telephone section. A namber of eycles have been taken 
out, six of which have been fitted with cable drums behind, 
the drums being mounted above the back wheel. It is 
found that a cyclist can ride along at the rate of eight to 
fifteen miles por hour, and lay the wire behind him without 
any fear of kinking or breaking. A very light brake is 
fittcd on those drums to prevent the wire over-running. 


and is not likely to give 


Fig. 6 —Searchlight showing Special Steel Trail. 


Each of these drums hold: about two miles of bare copper 
wire. After use -the wire is wound up by hand; the 
cyclist wheels his bicycle with one hand, and with the 
other winds the drum by means of a detachable handle, 
the wire being led over the handle bar by means of a guide. 
Tho wire can be picked up at the rate of about four miles 
per hour. It is found that with a bare copper wire of 
this deseription, aud using the earth as the return circuit, 
one can speak for three to four. miles with the wire 
trodden into wet ground, and even with a broken wire, 
The telephones themselves are of the Swedish cavalry 
ttorn, and can be used either for speaking purposes, or, 
y using the “ buzzer,” through a high resistance or leaky 
circuit for signalling by the Morse code. The telephones 
are arranged with a third terminal, coupled up through a 
condenser, and this will enable an enemy’s wire to be tapped 
without in any way interrupting the conversation. By the 
same means a commander can make contact with his own 
wire and hour the orders being given by his subordinates. 
By being ablo to provide speaking communication between 
two fixed points at the rate of 15 miles per hour, con- 
siderable advantage may be derived, whilst the remaining 
bicycles are likely to be of use in the way of carrying 


messages, eto. 7 


THE RELATIONS BETWEEN ELECTRICITY AND 
ENGINEERING.* | 


BY SIR WILLIAM HENRY PREECE, K.C.B, F R S., 
PAST-PRESIDENT INS T. C. E. 


The nineteenth century is distinguished in our profession 
chiefly by the knowledge we have obtained of the constitu- 
tion of matter and of the qualities of the materials we 
utilise for the service of man, of the presence and charac- 
teristics of that medium—the æther—which fills all space, 
and of the existence, indestructibility, and protean character 
of that great natural source of force, motion, work, and 
power which we call energy. Electricity is only one of 
many forms of this energy. It is measurable in well- 
defined and accurately-determined units. It is produced 
and sold, utilised and wasted. It is, therefore, something 
distinctly objective. It has even been defined by Act of 
Parliament. | | 

There are four great principles underlying the practical 
applications ‘of electricity : (I.) the establishment of a 
magnetic field; (II.) the establishmont of an electric 
field; (III.) the disturbance or undulation of the sther ; 
(IV:) cho work done by the generation and maintenance of 
olectric currrents in material systems. It will smooth our 
journey over somewhat difficult ground if I commence 
by illustrating these principles with some elementary 
experiment. nh ee e 
1. The Deflection of a-Needle.—A small magnet like that 
freely pivoted in the mariner’s compass is always forced 
into a position at right angles to a conductor maintaining 
an eloctric current. Iam using energy from coal burnt in 
the electricity works in Millbank-street. It is brought 
into this building through conducting mains laid in pipes 
under the streets in its electrical form, and you sce how its 
presence affects the needle. An electric current is not like 
currents of air, of water, or of gas. They are due to the 
flow of liquid or gas, and each current is confined to the 
interior of the pipe conveying the material. The so-called 
electric current affects not only the conductor that dirécts 
it but all the surrounding space, including any matter that 
it contains, and especially the ther that fills it. You 
have here evidence of the existence of a magnetic field— 
a field of force, of strain, and of motion. In fact, a 
condition of matter and the æther, and not a form of 
matter. . 

2. I take a portion of this conductor and wind it around 
a bar of soft iron. When the current is turned on, the 
iron is impressed with magnetism. We have made an 
electromagnet. Some of the energy of the electric current 
is transformed into its magnetic form, and we have powerful 
evidence of direction and stress — in fact, a magnified 
magnetic field. 

3. We thus get attraction, repulsion, and we are able to 
produce rotation and to strike great blows. | 

. 4. I. take two coils of insulated wire, one of which I 
superimpose upon the other. I send intermittent electric 
currents through the one and insert a telephone in the 
other. A loud sound is emitted by the telephone, which 
gradually dies away as I remove the coils away from each 
other. The sound is restored in ite loudness as I approach 
the coils together again. Here we have evidence of xtheric 
disturbance. The electrical energy in the primary coil is 
transferred by waves through the «ther and converted 
again into electric energy in the secondary coil, appealing 
in its sonorous form to our consciousness through the ears. 

5. This ztheric disturbance is also the acoompaniment 
of sparka in air. The sudden rupture of an air-gap, the 
conversion of the air into a conductor, its immediate 
restoration to an insulator again, give suddon periodic 
undulations to the æther, which, owing to its inertia, set 
waves in motion that extend ta unknown distances. There 
is nothing but the air and the æther between me and that 
clock; yet I can control the movements of the clock by 
producing these sparks. f 

6. When I direct an electric curren: through acidulated 
water, the current breaks up the water into its constituent 
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elemente, oxygen and hydrogen; and if I insert a bar of 
white aluminium into a bath of blue sulphate of copper it 
is coated with a thin layer of brown copper. The electrical 
energy does work upon the water and upon the cop 
solution, and we have ocular demonstration of the mechanical 
operations effected. 


- 7. The work done by an electric current upon matter is 
still farther shown by this platinum wire, which I can first 
make hot, thea incandesce to redness, and finally fuse into 
drops with the evolutien of brilliant white light. 

We thus perceive that electricity is purely mechanical in 
its effects. It requires matter to render it evident to the 
senses. Its 5 is characterised by motion, chiefly 
e Belen we consider the ther, but ing of 
the most known forms when considering conductors and 
insulators. It is, therefore, essentially a dynamical agent 
in the hands of the engineer to carry out his duties. 


The Application of Force.—Electricity enables the 
engineer to direct energy to great distances, and there to 
apply force at his Force is that which produces, 
or tends to produce, motion. It is the function of the 
engineer to utilise this motion. An electric current is by 
no means so simple a phenomenon as its name implies. The 
term itself is a survival of exploded doctrines. It is not 
alone the conductor that has to be considered but the 
whole circuit, especially its insulating portion, or dielectric, 
and the surrounding medium—the ther. The earth 
also 1 plays a very important and essential 
part. oreover, the energy takes both the electric 
and magnetic forms, and one or other is dominant when- 
ever the current is rising or falling or persistent. The 
rise and fall of lines of electric force produce a magnetic 
field and vice versd, the rise and fall of lines of magnetic 
force produce an electric field. In my experiments I 
converted this theatre into an electric and magnetic 
field, and if you possessed an electric sense you 
would have been conscious of unwonted disturbances. 
An electric field is that portion of space which is 
characterised by the presence of lines of electric force; a 
magnetic field by lines of magnetic force. Each line indi- 
cates the direction of stress, and the number of lines passing 
ronpi unit area (one square inch or centimetre) the 
intensity of the stress. Matter through which they pass 
is in a atate of strain ; in conductors they produce currents ; 
dielectrics are displaced electrostatically ; magnetic sub- 
stances, iron, nickel, and cobalt, are polarised electro- 
magnetically. The motion produced is molecular motion— 
rotation, revolution, or oscillation. Lord Kelvin has very 
recently shown that an electrified body is set into rotation 
in one direction if positively excited, and in the other direc- 
tion if negatively excited by the generation of a magnetic 
field around it, and that it will remain in rotation in 
virtue of its inertia during the existence of the field. 
When the current is alternating, it is always either rising 
or falling and changing its direction. The behaviour of 
alternating is more complicated than that of continuous 
currents, but each are subject to well-known conditions and 
to simple mathematical treatment. Each has its own par- 
ticular sphere of usefulness. Some of the energy is wasted 
in the form of heat in the conductor, in the dieleetric, and 
in the iron; some in the nei 3 conducting mains, 
and some is conveyed 5 in limitless space. 
The ratio of the useful energy to that which is generated 
is known as the efficiency of the system. The steam-engine 
utilises only 15 per cent. of the energy of the coal, the 

gine utilises 25 per cent. of the same energy, a turbine 
can utilise 80 per cent. of the energy of falling water, but 
the efficiency of a dynamo has reached the high figure 
of 98 per cent. Alternating currents differ in their 
frequency. Those generated at Niagara pass through 
each cycle 25 times per second. The faruna frequency 
iu the United Kingdom is 50, but many installations 
in the United States reach as high as 130. Theso 
frequencies in closed circuits can, however, be increased to 
millions per second in open circuits. In fact, Maxwell 
proved the identity of electricity and light by showing 
that they moved through the ther with the same velocity 
ra 58 miles per second—and in the same undulatory 
ashion. 
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frequency of 50 billions of waves per second we should see 
electric waves as light rays. Electric waves and light 
waves differ only in their length. Hertz detected and 
measured these electric waves. Attempts bave been made 
to utilise them, but so far not with much practical success. 
Whenever a conductor is forced through a fixed magnetic 
field so as to cut transversely the lines of force of that 
field an E. M. F. is set up in that conductor which 
varies with the length of the conductor, the number 
of lines cut by it, and the rate at which they are cut. 
This is the principle of the dynamo. Work is done upon 
the conductor in moving it against the resistance of 
the field. Energy is thus transformed from its mechanical 
to its electrical form. At Niagara 5,000 h.p. are converted 
by one machine into electric currents of 1,500 amperes 
driven by 2,200 volts. If a conductor itself be free to 
move, and a magnetic field be projected through it while 
it is maintaining a current, it is forced into motion, and it 
becomes a rotating machine or motor. The electric energy 
of the current is transformed into its mechanical form. Its 
torque, or turning moment, i ery upon the intensity of 
the magnetic field, on the length of the conductor, and on 
the strength of the current. This reversibility of the 
dynamo is of immense commercial value. Maxwell said it 
was the greatest invention of the century. Tramcars in 
our streets, trains on our railways, tools in our shops, 
and mills in our factories are thus worked by electricity. 
Dynamos and motors are subject to laws and conditions so 
thoroughly well known that exactness is assured and waste 
redueed to a minimum. There is no more perfect machine 
than a dynamo. Motors are nearly as good. Electricity 
as a science is fascinating to everyone, but it is deeply 
fascinating to the engineer. The reliability of its laws, 
the accuracy of ite measurements, and the completeness 
and definiteness of the units to which its measurements 
are referred give him confidence in his estimates and a 
certainty of the performance of his preconcerted operations. 
It places in his hands the means of directing the energy 
out of sight in positions known only to himself, and of 
applying it with great efficiency at the exact spot desired. 
No magician or poet ever conceived so potent a power 
within the easy reach of man. 


The Doing of Work.—The maintenance of an electric 
current through a conductor means the expenditure of 
work upon that conductor, and this expenditure of internal 
work means molecular motion. In solid conductors the 
result is heat. If the current be gradually increased, this 
motion is similarly increased. The result is successively 
incandescence, white heat, fusion, and disruption. In liquid 
conductors the motion probably becomes revolution. The 
result is decomposition by the activity of the centrifugal 
force overcoming chemical affinity. The atoms fly away in 
fixed dotarmined lines, and collect at opposite poles. In 
gases the transference of electric energy in the form of 
sparks means dissociation. Compound gases are broken up 
into their component elements under the same directing 
influences. Work is done upon the gas as in the previous 
instances. Joule established the law of the relations of 
current and heat upon a definite and accurate basis, 
Faraday developed the laws of electro-chemistry with equal 
exactitude. Prof. J. J. Thomson has determined the action 
of currents on gases. The principle of work that lies at 
the very root of the 3 of the engineer enables all 
these operations to measured in definite mechanical 
units, reducible to the common English standard, the 
foot- pound, but which the electrical engineer, with greater 
precision, refers to the scientific unit of work—the joule. 


The Purification of Matter.—The elements and their useful 
compounds are rarely, if ever, found pure. Impurities 
have to be sifted away. Ores, raw produce, rocks, and 
earths have to be subjected to various processes of refining 
and conversion to extract from them that which is wanted. 
The electric current by the above operations has proved to 
be a powerful agent to break up crude materials into their 
useful and useless constituents. The electro-chemical indus- 


tries of the world are very extensive. According to Prof. 
Borchers, the eminent electro-metallurgist, the world manu- 


facture of calcium carbide for the production of acetylene 


If the alternations could be generated with a | gas is utilising a power equal to 180,000 h. p.; that of 
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the alkalies and the combinations of chlorine for bleaching, 
55.000 b. p.; of aluminium, 27,000 h. p.; of copper, 
11,000 h. p.; of carborundum, 2,600 h p.; and of gold, 
455 h. p. Electroplating is one of the staple manufaetures 
of Sheffield and of Birmingham. There are nearly 900 
firms working at the former place, and over 100 at the 
latter. The decomposing bath and the arc farnace are revolu- 
tionising many industries. Phosphorus is now being produeed 
in England in largo quantities from corundum, and aluminium 
from bauxite is extending in use and being reduced in priee 
Tho Post Office is using aluminium for telephone circuits: 
Ihave recommended its use on a very large seale in the 
interior of Africa, where transport is so costly. We can 
get the same conductivity as with copper with half the 
weight, and at a less price, and we can put up a line 
telegraphically 10 times better than of iron for less 
money. 

The Annihilation of Space.— The elements of Volta and 
the battery of Galvani—zinc, copper, and a solution of 
sulphuric acid— gave a convenient generator of electric 
currents which could be directed along wires to great 
distances, and thus, by establishing magnetic fields, could 
deflect needles in such a way as to form the alphabet and 
so transmit words and, therefore, thought. In wires of 
great length, while the initial speed is that of light, it takes 
time for the electric waves to rise and fall, so that the 
number of currents which can be sent per second is 
limited. Between London and Liverpool the speed of 
speaking is virtually unlimited, but between Ireland and 
America it is restricted by the so-called ity of the 
cable submerged in the ocean. This capacity absorbs energy 
and retards the rate of rise and fall of currents. While a 
thousand currents per second can be sent in the former case, 
only six per second are available in the latter. Neverthe- 
less, sitting on the shore of the Atlantic in Ireland, one 
can manipulate a magnetic field in Newfoundland so as to 
record simultaneously on paper in conventional characters 
slowly-written words. Thus we have bridged the ocean 


and annihilated space. We do this on a smaller scale in 


our own domestic circles, when we press a button and rin 
a bell in our servants’ quarters. The sound of a bell an 
the drop of an indicator is a message, “ You are wanted in 
the drawing-room.” When the button is supplemented by 
the telephone, as it is in so many houses now, you can 
speak. your message, We want coals,” and thus the servant 
is saved two journeys, and you have gained some time. 
Telegraphy is thus established in our homes. It becomes 
art of our daily life, not only in our domestic circles, 
at in our urban requirements and in our business rela- 
tions. Not only is speech reproduced, but handwriting 
also. Town is-connected with town and nation with 
nation. London and Paris, Paris and Berlin, Berlin 
and Vienna, k to each other with clearness and dis- 
tinctness in ordinary language. The scattered Britishempire 
is linked together. London and New Zealand are in com- 
munication with each other. All the world is joined in one 
unbroken whole, and we read on our breakfast-tables every 
morning the events of history made yesterday and the 
present condition of our friends in every quarter of the 
world. The regulation of the ever-growing traffic on our 
railways and the safety of passengers is secured by similar 
means. The telegraph not only places the manager of 
ths line in communication with every station upon kis 
system, but electric signals control the motion of every 
train. Trains are kept apart by a considerable space. 
Collision would be impossible were the human will 
infallible ; but the world is made up very much of fools 
and temporary maniaca We all do at times what we 
ought not to do. The annual return of violent deaths 
is an interesting document. When in England alone 
138 persons choke themselves at their own tables, and 765 
die by falling downstairs, we must not condcmn tho railway 
signalman, who is responsible for the death of only 58 in 
1898. A railway signal-box is an electrical exhibition. 
Every line is protected by its own electric signal. Every 
distant outdoor mechanical signal is repeated back. The 
danger signal is „ cannot be lowered to line 
clear” until it is unlocked by the train itsolf or by the 
distant signalman. Mr. F. W. Webb (member of council) 
is not only working the outdoor signals themselves by cloc- 


man with a new sense an 
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trical energy, but he is moving the points and ewitehes by 
the same means. So far the experience gained at Crewe 
duriog a period of about 12 months, from the working of 
a signal cabin containing about 60 levers, has been such as 
to justify confidence and. the extension of the system, and 
some 10 cabins containing about 1,000 levers will be pro- 
vided. The Apparato has been designed to work in with, 
as far as possible, the standard signalling apparatus of 
the London and North-Western Railway. The interlocking 
frame may be said to be the ordinary mechanical frame in 
miniature, Occupying one-third of the space. The levers— 
about 6in. in length—are placed in two tiers, and are 
manipulated in the same way as the levers of a mechanical 
frame, consequently the signalman accustomed to the old 
type has nothing to learn in the new. The levers are 
mechanically locked by means of tappet locking, and they 
control carbon switches by which the 110-volt electric 
current is transmitted to the motors. The object of this 
electric working is primarily to reduce the manual labour 
of the signalman and enable him to pay more attention 
to the movements outside his cabin; increased speed of 
working; the removal of obstructions on the ground 
caused by the numerous wire and rod connections 


; necessitated by the present system; and, finally, a reduc- 


tion in the number of signalmen employed. Thus elec- 
tricity adde to the sisal of life. It supplies the railway 
the engineer with a new power. 


The abridgment of time necessarily follows from the 


-annihilation of space, bat the chief element which saves 
our time so much is the fact that we can, by electricity, do 
‘go much more from one spot. 


Indeed, in the United 
States the railway companies complained that their revenuo 
between New York and Chicago suffered through the intro: 
duction of the telephone. People remained at home and 
did their business by wire. It is very curious when visiting 
the United States to find that their morning papers contain 
extracts from our London evening papers of the samo 
day.. One frequently receives messages in England that 
were sent off to-morrow. This is due to the differonco 
of longitude. Wireless telegrapby, or, as it is better 
termed, stheric telegraphy, has made but small progress, 
owing to the simple fact that the demands for ite services 
are 20 very few. There is no commercial business in it. 


The fascination of electricity and the sensation of breaking 


down space by apparent magical means, have led to much 
gratuitous advertisement on the part of the Press. I wrote 
in 1888: “The influence which electric currents exert on 
neighbouring wires extends to enormous distances, and 
communications between trains and ships in motion, 
between armies inside and outside besieged cities, betwoen 
islands and the mainland, has become possible without the 
aid of wires at all by the induction which is exerted 
5 ace itself.“ The Post Office has for 16 years 
been oping this system. Several extensions are now 
in hand. | 

Transmission of Power.—The property that an electric 
current possesses of converting its environment into a 
magnetic field, and the fact that the projection of a 
magnetic field through a conductor induces an electric 
current in that conductor, are prolific of many valuable 
instruments by which we transform energy into different 
intensities, and thus economise the cost of its transmission. 
The pressure that drives the energy through a circuit is 
called the voltage, the electrical form which this energy 
takes is sometimes called the amperage, and the resistance 
which the conducting part of the circuit offers to this flow 
of energy may be called the obmage. There are other con- 
ditions that lead to waste, bt these three conditions effect 
utility. The amperage by Ohm’s law depends simply on 
the voltage and the ohmage, and the product of the 
ampcrago and tho voltage, by Joule’s law, gives the 
wattage, or tho rate of expending. energy, usually called 
power. Tho higher the voltage the smaller the amperage, 
and hence tho less the weight of copper needed. 8 
present practical limit of voltage along aerial conductors 
appears to be 40,000 volts. Beyond this pressure 
the dielectric strength of air breaks down. Higher 
voltages are practical in insulated mains, but their 
expense is a ban to their use. It is not considered 
advisable to construct dynamos giving higher voltagés 
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than 2,500 volte, although in many cases: 5,000 volts 
are produced; but these high voltages are easily and 
safely converted by. transformers to any other higher 
s. IfI be an iron case made up of the thinnest 

and softest procurable iron sheet, and it be surrounded 
first by a primary wire maintaining the alternating currents 
at 5,000 volts; then if S be a secondary wire, having eight 
times the number of turns around the iron core that the 
primary wire bas, then the voltage in the secondary circuit 
will be about 40,000 volts, setting up alternating currents 
of the same frequency, but of one-eighth the amperage. 
It would be exactly one-eighth if there were no waste of 
energy; but there is waste in the iron, the copper, 
nd the air. Still, the efficiency is very high, and 

frequently reaches 90 per cent. Energy is also trans- 
formed in its continuous form by rotary converters, but 
in this case the process is usually the reverse. Direct 
continuous currents of 100 amperes and 3,000 volte are 
reduced to 500 volts by acting as motors to rotate gene- 
rators, giving 600 amperes, for, say, tramway working. 
Again, at Tivoli, 18 miles from Rome, the energy of the 
falling water there is transmitted to Rome in the form of 
alternating currents at 6,000 volts, and is there converted 
by rotary transformers into direct currents at lower voltages 
for battery, traction, and motive purposes. The sun is the 
fons et origo of all the available energy upon the surface of 
the earth. Coal and oil are extracted from its crust; 
oxygen is found in its atmosphere. Grasses, corn, fruite, 
and vegetables become food and fuel for beast and man. 
Waters are converted into vapour, forming clouds, rain, 

brooke, rivers, torrenta, and falls, Tho atmosphere is 

disturbed by wind, and the waters of the ocean by tides. 
Energy is thus found available for useful work in many 
different forms. The problem before the engineer is how 
to select the best form of energy for his purpose, and how 
to utilise these waste energies of nature so as to secure 
the best economical result. Falling water can, by a turbine 
or impulse wheel, convert the energy it possesses in virtue 
of its fall into the form of electricity. By the aid of trans- 
formers it can be raised to very high voltages ; 40,000 volts 
is employed in California, 11,000 in Niagara. We use 
10,000 between Deptford and Trafalgar-square. It can 
thus be transmitted to any reasonable distance, and there 
it can be utilised to do useful work. The waste forces of 
nature are thus within our reach. The waterfalls of the 
Highlands may work the tramways of Glasgow ; Niagara 

already works those of Baltimore. The economy of this 
system for large industries is a question of the relative cost 
of the generation of energy by othor means, Energy on the 
coalfields can be produced cheaper by burning coal than by 
any water scheme that I have yet examined in this country. 
The price and abundance of coal renders the transmission 
of energy to great distances at present a very limited 
question indeed. Where coal is scarce and dear and water 
abundant, as in Switzerland, water power is very much 
utilised. Where coal is abundant and cheap, as in England, 
it is uneconomical to adopt it. The transmission of power 
within limited areas by electricity in our cities, is now 
within the range of practice. In Edinburgh it is supplied 
at the rate of 14d. per unit; this is 0°83d. per horse-power 
hour. It is is invaluable for small industries. It is there 
ready to be used when it is wanted ; it wastes nothing while 
idle. The economy and efficiency of distributing power 
over mills, factories, and workshops by electricity instead 
of by shafting, gearing, and belts, is so pronounced that 
the change is being effected in every country with great 
rapidity. If it were a question of tho mere efficiency of 
the two syatoms, the advantage of tho change would not 
be so obvious ; but it is shown by the horse-power hours 
expended, which means the coal bill. The efficiency of 
an electrical system is rarely less than 75 per cent., while 
that of shafting is frequently as low as 25 per cent.; but 
the economy is the continuous waste of the latter that tells 
on the coal bill, while in the electrical system there is no 
such waste. The motor runs when it is wanted, and 
expends only what energy is wanted for the particular 
work to be done. Electrical measurements are so exact 
and so easily applied that automatic records can be obtained 
of the work done by each machine. Every up-to-date 
hop should have its electric plant for healthy light, cheap 


‘and travellers are moved by 


power, and handy distribution of material. Its. economy 
is demonstrable in the smallest, bat in the largest shops 
it is at once most marked. It is always available and 
it costs little. Ignorance or timidity restricts its use 
very. much. The number of works that are run by 
electric motors in different parte of the country is very 
large indeed. The efficiency, handiness, and economy of 
doing so is eo marked that the practice is extending with 
great rapidity. Motors themselves are being daily improved. 
We underrate very much the progress made in the United 
Kingdom in different industries, owing to the secretiveness 
of the British manufacturer. He will not report what, 
he is doing in the Press, and the Press leaves him 
severely alone. Electricity as an economiser, by 5 
the speed of output and by reducing waste, is as muc 
at the disposal of the British as of the American manu- 
facturer. But John Bull clings with affectionate and 
conservative fervour to the capital expended by . his 
grandfather, while Uncle Sam does not hesitate to chuck, 
obsolete plant on the scrap heap, if, by doing so, he can 
increase bis business. Progress in the States is also 
not so seriously checked by. trades. unionism aa it is 
here. I am told that the Bricklayers’ Union in England 
limits a man’s daily work. to laying 400 bricka, while 
in the States he does 1,200! This limiting of the 
output of labour is a much more serious tax on the nation 
than a war tax. It drives trade out of the country, it 
restricts the intelligence and lowers the tone of morality 
of our working classes. It is a disease to be. grappled 
with. On the Clyde and the Tyne, and, indeed, wherever 
shipbuilding is flourishing, there we find electrical energy. 
‘driving ine tools, holding up plates, and assisting ur 
various processes. ge machine works cranes, 
it. At Boston, U.S.A., 
crossing the Charles river and uniting Charlostown, the 
scene of the famous battle of Bunker’s Hill, with it bead- 
quarters, is a new bridge 100ft. wide and 1,920ft. long, 
having a draw of 240{t. span, weighing 1,200 tons. This 
draw is opened and closed by electric motorą. In the Post 
Office we have introduced electric motors very largely. At 
Leeds they are used for driving pneumatic pressure and 
vacuum pumps, employed there to work the pneumatic 
tube system. They are also used for working automatic 
stokers, ventilating fans, and lifts. | l 
Traction.—It is for traction Nane that electricity is 
making such gigantic. strides. In the United States 
tramway working by its means has become 5 
universal. In the United Kingdom it is making rapi 
way, and in conneotion with electric lighting it is giving 
great economical results. The combination of the two 
systems is most effective. In St. Helens, in Lancashire 
where 13,435 8-c.p. lamps are connected, and a smali 
tramway system of nine cars simultaneously running 
is at work, the works costs have been brought down 
from 3°23d. per unit to 067d. per unit. The price for 
electric light has been reduced from 6d. to 44d. per 
unit, and it will probably be lowered to 34d. This is 
after only 84 months’ working. St. Helens is, an object 
lesson to all municipalities, especially to Glasgow, where 
a very false start has been made. Electric railways are 
also growing te A bold attempt is being made 
by the Metropolitan Railways to work the existing line 
in such a way as not to interfere with the existing traffic 
or even with the permanent way., A new. train of six 
coaches weighing 180 tons, having a motorcar at each end 
weighing 54 tons, is about to run between Earl's Court and 
High-street, Kensington. Each motorcar is mounted on 
bogies, and each bogie has two electric motors, so that there 
are eight driving wheels, each bearing 675 tons. The 
driving wheels have diameters of 47in. The length of the 
train is 240ft. Each motor is rated at 200 h.p., or a total 
of 800 h.p. for each motorcar. But there is a wide margin, 
and we have already applied 950 h.p. in starting a load of 
270 tons on the incline of 1 in 43. Electric traction has 
an immense advantage over steam traction in impressing 
a continuous and uniform torque or turning moment 
on the shaft, and consequently a continuous and 
uniform effort on the trend of the wheel. The action 
of the steam locomotive is intermittent and the bite 
not continous, hence such frequent slipping on greasy 
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rails. Again, the maximum torque can at once be applied 
by the current, and, in combination with the constant 
effort, it increases the acceleration so that a train acquires 
its maximum bery much more quickly. We shall increase 
the mean speed of the Metropolitan trains from 11 miles 
per hour to 15, and thereby increase the capacity of the 
line over 30 per cent. The stoppages on the underground 
railways are so frequent that-the trains are always either 
accelerating or stopping. They never resch their top speed 
as they do on main lines. Electric traction enables them 
to atart quicker and stop more promptly. On the Metro. 
politan the 180-ton train acquired 20 miles an hour in 
200ft., and when going at the same speed it was stopped 
in 130ft.—half its length, Smart work on such a 
railway depends on the rate at which trains can be 
emptied and filled. The' English system of compart- 
ments and side doors facilitates this.: It would be still 
further expedited if we could have.one platform for entry 
and one for exit, and one class only. The Liverpool and 
Manchester Lightning Express Railway, promoted by a 
very powerful representative syndicate of those two great 
commercial centres to carry out the scheme of Mr. Behr, 
is a very bold and promising venture. The line is to be 
monorail, 34 miles long, direct between the two cities, 
without any intermediate station and with no crossing. 
There are to be cars every 10 minutes. The speed is to 
be 100 miles per hour, and the time of transit 20 minutes. 
I know of no reason why this should not be done with 
safety and comfort. The automobile car of the future has 
not yet seen the light. It will be electrical. Immense 
progress has been.made in motors and in batteries. Lundell 
as shown how to store up the energy now ‘wasted in 
descending hills, and to recover some of that absorbed by 
the inertia of the car. Although a battery has already been 
able to drive a car 100 miles with one charge, we are waiting 
patiently for the real automotor W 
- Electricity in War.—A strong contingent of electrical 
éngineers has volunteered for service in South Africa. 
They are all scientifically-trained practical young engineers. 
Bicycles, field telegraphs, telephones, are and incandescent 
lampe, cables, searchlights, traction engines, and generating 
plant will be under their care. It is strongly hoped that 
we may soon hear good accounts of their performances 
at the front. They are under the command of Major 
Crompton, a member of the Institution and an old soldier. 
Electricity has been extensively applied to the development 
and utilisation of explosives in both the civil and military 
divisions of our profession. Charges are safely fired under 
water and blasted in mining and demolition operations by 
small exploding dynamos, magnetic-electric machines, or 
induction coils acting upon high-tension fuses. Our honorary 
member, Sir Frederick Abel, has specially distinguished 
himself in this direction. His fuse, composed of phos- 
phoride and subsulphide of copper, is universally used by 
our War Department. Time guns are thus fired at stated 
hours at different sea-ports by currents originating in 
Greenwich Observatory. Broadsides in battleships and 
guns in turrets are similarly discharged. Torpedoes are 
sven directed by currents from the shore. The defence af 
our coasts by. submarine minos and their explosion by 
currents when the enemy's ships are properly located by 
position finders, is the last development of the 5 
of electricity to war. Eloctrical blasting has revolutionised 
the operations of tunnelling and driving galleries. It is 
much used in quarrying with great security to the men. 
Tho docpening of harbours and channels and the removal 
of obstructions, such as wrecks: and rocks, are facili- 
tated: On Sept. 23, 1876, 63,135 cubic yards of solid 
rock wore completely demolished by one discharge at 
Hell Gate, in East River, New York. The prepara- 
tion for this great blast took four years and four 
months. There wore 4,427 charged holes, each containing 
its mercury fulminate fuse and charges of dynamite. 
There were 49,914 explosions used in that one blast. 
Batteries were used to generate the currents, and they 
were arranged in large groups. Each battery exploaed 
160 charges. This was the record blast. The battleship 


is the home of electricity. It controls the rudder, it 


ventilates the interior and the living space of the ship, it 


forces the draught and assists the raising of steam, 


In many post offices sealing-wax is melted an 


it revolves the turrets, it trains and controls the fans, it 
handles the ammunition, it purifies the drinking water, it 
lights up the ship internally, it enables the captain to 
eweep the horizon with the brilliant rays of the search- 
light, and to communicate with his tender or with his 
commanding officer across space independent of weather, 
night, season, fog, or rain. l z 

Santiation—No branch of our profession fulfils the 
true function of the engineer more efficiently than that 
which deals with sanitation. Pure air, pure water, pure 
food, pure soil, pure dwellings, and pure bodies are the 
panacea for health and comfort. Electricity helps us very 
much in attaining some of these qualities. An electric 
incandescent lamp does not vitiate the air. It does not 
throw into circulation in the air any product of combustion. 
The question of ventilation is very much reduced in import- 
ance and rendered more simple to effect. Much less air 
need pass. through our sitting-rooms and meeting places. 
The air vitiated by our lungs can be easily withdrawn 
and fresh air can be forced in by fans worked by electric 
motors. Even the air during its entrance can be warmed, 


and impurities floating in it can be sifted out of it 


b 

the attraction of electrification. Heating by 9 
luminous electric radiators is very much on the increase ; 
they consume 250 watts, which cost about 4d. p hour. 

ept in 
a liquid state by currents. Water can be sterilised by 
ozone, a product of electrification, and even by the nascent 
oxygen, when broken up into ics constituent elements by 
electric currents. Sea-water thus electrolysed supplies us 
with chlorine, and converts the water into a powerful anti- 
septic, disinfectant, and deodoriser. Its economy is, however, 
doubtful, and in consequence its adoption has been much 
restricted. 

Industries. —The applications of electricity to other indus- 
trial processes are innumerable. I have time to mention 
atl one. Mr. T. A. B. Carver, who was a pupil of Lord 
Kelvin and an officer on our staff in this institution, has 
brought out a new Jacquard loom for weaving; 600 hooks 
are controlled electrically. The twill as well as the pattern 
is under complete management. It has been warmly taken 
up in Glasgow, and a factory has been started there. The 
pattern on this cloth is woven directly from a photo- print 
of the artist’s design, mounted on a metallic sheet, tho 
threads of the warp being picked up by electromagnetic 
action, owing to the figure of the pattern being cut away, 
5 thus allowing the circuit to be completed by the metallic 
sheet. . 

The theme of the relations between electricity and ongi- 
neering is too great for an hour's discourse. Electricity 
tends to economise labour and to cheapen the cost of living. 
It increases national wealth, and promotes international 
friendship. It enlightens the invisible, and it alleviates 
suffering. It conduces to avert war, and it certainly 
facilitates the conclusion of peace. Its practical applica- 
tions have run pari passu with our revered Queen’s reign. 
They are growing with great rapidity. Who can forecast 
the future? One simple lesson that I have learnt is 
that in the practical developments of electricity the only 
thing that occurs is the unexpected. There is now 
a distinct line of demarcation separating the physicist 
from the engineer. The former dives into the unknown 
to discover new truths ; the latter applies the known to the 
service of man. Research is the function of the one; utility 
that of the other. In the past the engineer had to rely on 
himself for his facts, but the advance of modern science, 
the growth of technical education, the formation of labora- 
tories, and the endowment of chairs have changed all that. 
We can scarcely hope for new sources of en to be 
discovered, but there are some existing ones we have not. 
touched yet. When the evil day arrives: for our. coal 
supplies to give out we may. perhaps be able, by the aid of 
electricity, to utilise the heat of the sun and the tides of 
the ocean. There is, however, a vast illimitable store of 
energy not only in the rotation of the earth upon its axis, 
but in the internal heat of the globe itself. As we descend 
the temperature gets higher and higher. It ought not to 
be difficult to reach such temperatures that by thermo- 
electric appliances we might convert the lost energy of the 
earth’s interior into some useful electric form, 
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GLOUCESTER CABLES. 


The photograph which we give herewith was taken a 
short time ago at Gloucester, and shows the system of 
laying mains in that town, which is being carried out by 
the Callender’s Cable and Construction Company under the 
superintendence of their district engineer, Mr. H. Schiasse. 
In the photographs five feeders, each with a section of cable 
of -4square inch, are being laid, and their respective pilot wires 
can also be seen in the trench. The feeders are laid in trough- 
ing Zin. by 3in., which is filled in afterwards with bitumen 
on the solid system. This secures great immunity from 
mechanical damage, and from any action from surface water 
in the soil. The pilot cables, which are laid between the 
iron troughings, are lead sheathed and armoured, and are 
laid direct in the ground. The photograph in question was 


~~ 


president), J. W. Courteney, J. Clifton Robinson, etc. The 
proceedings commenced at 7 p.m., and if their success 
may be regarded as a criterion, then the popularity and 
utility of the movement to which this association has 
pledged iteeli—namely, the promotion of the various 
interests connected with the tramway and light railway 
undertakings of the United Kingdom—may be looked upon 
as established. One of the principal features of the evening 
was the unusually even merit which characterised the 
after-dinner speeches. Coming, as these did, after an 
excellently-served dinner, accompanied by music, they were 
a pleasure to hear. 

After the usual loyal and patriotic toasts had been duly 
honoured, the PRESIDENT proposed the toast of the evening, 
“The Tramway and Light Railway Industry,” coupled 
with the name of Dr. S. P. Thompson, F.R.S. He briefly 
reviewed the work of the association, and congratulated 


Fig. 1.—Cable Laying at Gloucester on the Callender Solid System. 


taken near the electric light station in the Commercial- | 


road. Amongst those gentlemen who appear in the photo- 


ph are Mr. Read, the surveyor to the borough of | 
'in the year 1860, when the first line was 


Gloucester, and Mr. Basche, the electrical engineer. 
—————— 


THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. | 


INAUGURAL DINNER. 


The inaugural dinner of the above association was held in 
the Victoria Hall of tho Hotel Cecil, London, on Wednes- 
day, April 26, under tho presidency of Sir Charles Rivers 
Wilson, G. C. M. G., C.B. About 200 guests were present, 
among them being Mr. Alfred Baker, manager of the 
London County Council Tramways; Mr. Jobn Young, 
manager of the Glasgow Tramways; Mr. S. C. 
Cunningham, London Central Railway; Mr. R. Alf. 
Smichson, chairman of the Leeds Corporation Tram- 
ways; Mr. Gerald A. R. Fitzgerald, Mr. J. H 
Balfour Browne, Q.C., Dr. S. P. Thompson, FRS., 
Colonel G. F. O. Boughey, RE., Mr. C. W. Gordon 
(Dublin), Mr. Andrew Nance (Belfast), Mr. J. E. Pitcairn 
(Edinburgh), Lord Vaux of Harrowdon, Major-General 
C. E ebber, C.B., RE, Mr. James Boll, Mr. A. P. 
Trotter, Mr. J. S. Rawortb, besides tho members of 
the council: Messrs. Philip Dawson, A. R. Monks, 
R. Alf. Smithson, W. M. Ackworth, L. A. Atherley 
Jones, QC., M.P., Sidney Morse, John Fell, Wm. 
Anderson, S. Sellon, E. Garcko, Geo. Richardson (vice- 


the tramway industry took place. 
Act of that year, however, far from encouraging the 


the promoters and directors upon the marked success which 
had attended their efforts. Continuing, he (the president) 
said that tramways first came into vogue in this countr: 
Said in Birkenhead, 
but it was not until 1870 that a serious development of 
The Parliamentary: 


industry, had greatly retarded it. For several years 
there was a complete stagnation in its development, with 
the result that private enterprise stepped aside, and 
municipal enterprise came to the front. But in 1896 a 
distinct step forward was taken with the passing. of the 
805 Railways Act. Since then a new and great impetus 
had been given to the industry, the success of tho opera- 
tions under the Act having been largely due to the 
enlightened views and action of the Board of Trade. 
Many questions of an important and conflicting nature 
had pointed to the necessity for some organisation to 
guard the interests of the industry, hence tho establish- 
ment of the association. Its founders had endeavoured 
to secure representatives for every description of light 
railway and tramway. There were certainly many cases 
where municipal authorities should own and work tramways, 
though at times they seemed to have a tendency to go 
beyond what was reasonable. There was room for all, anil 
if the great corporations would only take the interests 
of their own ratepayers to heart they would have 
no difficulties with the companies. Although he (the 
president) might be looked upon as a representative 
of private enterprise, he wished to see all united 
for common action in rendering the greatest possible 
service to the community at large. There existed a 
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great deal of friction between the two interests, which 
it would be one of the objects of the association to help 
in removing. Amongst the other objecte of the associa- 
tion, it was sought to promote, develop, and facilitate the 
construction of tramways and light railways, whether 
electric or mechanical; to deal with questions affecting 
their construction and working; to bring pressure upon 
the legislative and public ies; and to promote the 
industry in every way. Four working committees had 
already been appointed, and these were taking practical 
Steps to give vitality and efficacy to the association. 
Questions which would be dealt with were the attempts 
of local authorities and companies to oppose light railways, 
the advisability of appointing a special arbitrator to deal 
with disputes affecting the industry, and the present limita- 
tion of speed on tramways, etc. 

Ia replying, Dr. SiLvanus THompson referred to the 
objections which had been raised in certain quarters to the 
development of electrio traction, owing to the disturbance 
of 5 instruments, etc, through vagabond currents. 
But he (Dr. Thompson) did not see why science should be 
allowed to interfere with for the benefit of the 
community.. Recent progress in traction work had made 
the Acts 20 years or more ago to govern 
such work quite inadequate for present requiremente. 
Systems of intercommunication over large densely popu- 
lated areas such as that around Sheffield, for instance, would 
be most advantageous. We no longer lived in an equine 


but in an electrical age, and the point was whether Parlia- 


ment would consider the question from the broader 
economic point of view, and not allow the interests of 
petty local authorities to interfere with what was good for 
the nation as a whole. 

“Our Guests and “The President” having been daly 
proposed and responded to, the official programme there- 
upon terminated. | 


ELECTRIC DISTR BUTION OF POWER AS APPLIED 
TO WORKS AND FACTORIES.* 


BY GEO. HARLAND BOWDEN. 


The subject of electricity is now causing the greatest amount 
of interest to the engineering world generally. To the engineer 
the study becomes one of absorbing interest, and covers a field 
varying so much in its characteristics and applications that it 
will be hard to find an engineering establishment or scheme in 
which electric power may not play an important . 

I have taken for my subjeot Electric Distribution of Power 
as Applied to Works and Factories,” and I saw immediately 
that my difficulty would be in condensing the subject to the 
customary length of an engineering paper. I do not propose to 
traverse the whole breadth of the subject, but to deal with it 
almost entirely from the point of view of economy and increased 
efficiency. Economy, however, is not the only important oon- 
sideration. Increased output is equally if not more important. 
With electric power a works is never tied up with its arrange- 
meuts for driving, but with the greatest convenience may expand 
as required. When cables are beirg put down to carry power 
to a certain part of a works at a small cost, provision may 
made in the cables to allow of extensions being added at will. 
This provision could not be made in a steam-pipe without at 
once plunging the works owner to the most uneconomical method 
of transmission possible, his only alternative being to increase 
the size of the steam-pipe as more power is required ; and here 
the question of first cost at once proves how desirable it is to 
have an electric power installation, if only to meet such a require- 
ment as this. 

The progress made in the manufacture of electric machinery 
and the application of electricity to home industries and into 
our towns and large cities for the convenience of our citizens 
during the last few years needs no comment, and the steps 
taken by Glasgow and other leading towns in Great Britain are 
well known. Electricity is now a subject which can no longer 
be put aside by municipal authorities, but must be met and 
dealt with. It has already proved one of the greatest boons of 
the nineteenth century to our citizens in the shape of an almost 
perfect lighting system in our streets and thoroughfares, and by 
giving them increased facilities for travelling short journeys at 
a good rate of speed and at a very moderate cost. At the same 
time we have already proved that electricity thus applied can be 
made a source of great revenue to the town itself. One can, 
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the works can thus be in the hands of one man; | 
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then, but wonder, when these conditions have existed so long 
on the Continent and in America, why it is that the authorities 
of Great Britain have only so recently roused themselves to take 
up this question in a serious manner for the benefit of the people 
whom they represent. It is still more surprising that we meet 
isolated cases where such proposals are opposed quite a 
number of those who should be the first to push on the welfare 
of their municipality, as such an attitude can only result in 
holding their town back a number of years, and placing it in a 
rank below the more go-ahead township. 

No less do the above remarks apply to the works owners and 
engineers, as it is only quite recently that the question of 
distribution of power as applied to works has oome into promi- 
nenoe. Six or seven years ago we had very little to show in 
this country in the shape of works driven electrically, and until 
quite recently it has been a most uphill task to induce engineers 
and works owners to regard electric power in this application 
as anything but an experiment. The whole tone of the country 
in this respect has now, however, quite changed, and works and 
factory owners recognise that the question of electric driving is 
not a boom of the electric trade or a luxury, but a question 
which to them is absolutely a necessity, and that the longer 
they put off the day when they give this matter their serious 
consideration, the more money they will be out of pocket, and 
they will also rank behind their competitors who have had the 
foresight to place a modern installation into their works. One 
of the very first installations in this country was that of Messers. 
Dorman, Long, and Co., Middlesbrough, and this installation, 
which might, as far as this country was concerned, be considered 
as experimental, has turned out the greatest possible success, 
both an engineering and financial point of view. 

To the works owner at the present time the high cost of all 
material in the engineering trade, and also the increased cost of 
labour, necessitates every advantage being taken of new methods 
of transmitting power which show a saving in comparison with 
present arrangements. It is often remarked at the present time 
that all firms, particularly our ironworks and shipyards, are £o 
very busy that they cannot afford the time to seriously consid: r 
these pro ut one remarkable feature about the intr: - 
duction of electric power into such works is that the whole f 
the work is carried out without any inconvenience to the exist- 
ing operations, and not a single machine in the yard is allow: d 
to be stopped. The motors are fixed in position, and one ly 
one set to work. Electricity, not only a more economical drive 
in itself, allows arrangements to be made in various ways in a 
works whereby other methods are distinctly improved, and at 
the time of reconstruction the same machinery is easily adapted 
to turn out even double the work at a much less cost. This 
remark applies particularly to cranes, where the smoothnes 
of running when driven by motors, the ease of starting and 
stopping, the increased efficiency, and the ease with which tle 
craneman can raise or lower zin. without any shock or jerk, are 
at once recognised as bai & great convenience to the foreman 
72 5 as well as a saving to the works owner and 
his engineer. 

In most of our shipyards, steelworks, and similar engineering 
industries, where the old arrangements are still in existence, 
a case can always be found whereby great economies can bo 
derived. This is not because the plant is inefficient through 
age or neglect, but that the best possible arrangement on these 
lines, if put down to-day, would have to submit to the same 
criticism. It will be found that groups of machinery are to bo 
driven differing so much in character, and so widely spread 
about the works, and requiring to run at different and varying 
rates of speed in an intermittent manner, that it would be seen 
few cases exist where great economies will not be derived. In 
most of these cases it will be found that there are numerous 
engines scattered about the works varying om 5 h.p. or 10 h.p. 
to 50 h.p. or 60 h.p., and elaborate tests have proved that these 
engines are actcaily taking in some cases as high as 15lb. to 
201b. coal per brake horse-power per hour, while 10lb. or 12lb. 
coal is quite a common figure to meet with. If, however, the 
whole of the power absorbed by these engines were placed into 
one central station of one or more generating plants, as the case 
may require, power can be generated at such a very low cost 
and transmitted in the ordinary works at a loss of not moré ihan 
3 or 4 per cent., thus enabling the same operations to be cärfie. 
out at an expenditure in fuel of not more than Alb. obal ‘per 
brake horse-power, this being the power, actually expended ‘at 
the work. If, also, as in the case of a shipyard, the whole of 
the power for driving purposes is generated in a central station, 
the bydraulie plant and 1 plant to be also p in the 
same building, the whole of the power necessary for driving 
. d be boiler 
plant can supply the whole place. Thus it is advisable that 
this plant should be as near as possible to the ‘smithy, for 
supplying steam to the hammers. By this méatis‘numeroub 
boilers and engines are dispensed with, together With several 
firemen, engine-men, eto.; the cost of upkeep is ‘considerabil 
reduced, in many case doing away with gangs of men who a 
kept solely for the purpose of repairing and looking after- the 
joints of underground steam-piping, and repairs necessitated by 
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the jarring of the small engines on the steam-driven punches 
and shears, bar straighteners, rolls, etc. l 1 
A brief review of the results which have been obtained at a 
few important works will be interesting. At the works of 
Messrs. Dorman, Long, and Co., Middlesbrough, one by one 
motors have been installed until there are now 60 motors at 
work driving all the outlying machinery. The plant at present 
consists of three 200-i.h.p. direct-coupled engines and gene- 
rators, and in a few weeks a fourth plant consisting of one 
500-i.h.p. slow-speed direct-coupled plant will be installed. 
This installation, being the oldest electrical installation of its 
kind in this country, is the one to which we turn for the cost of 
upkeep, and this has proved to be absurdly small. In fact, 
after allowing for replacing brushes when worn out, and the 
cost of the necessary oil, etc., there has been practically no 
farther expenditure, and the saving from the first has been: 
enormous. An extract from the directors report to their share-' 
holders for the year ending Sept. 30, 1895, will thus be interest- 
ing. At this time the installation had not reached anything 
like its present dimensions, and even then the work in hand at 
the time of this report was not by any means fully completed. 
The extract from the report reads as follows: ‘‘ One decidedly 
‘encouraging feature in the year’s working is the large reduction 
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in the cost of manufacture due to the improvements of the last 
few years having come into full operation. This is seen in the 
fact that nearly the whole of the profit has accrued during the 
last six months of the financial year, although the prices then 
realised were lower than for the first six months. The saving 
effected by the expenditure during 1894 in applying electrical 
power to the outlying machinery was found to be so satisfactory 
that your directors felt justified in a further outlay in this 
direction, and hence the greater part of the capital expenditure | 
this year is for electrical machinery. Up to the present time 
the total amount spent under this head is about £8,000, and 
the saving is at the rate of £3,000 to £4,000 a year, in addition. 
to increased efficiencies.” 9 
Messrs. G. and J. Weir, Limited, of Cathcart, have extended 
their works considerably, and now drive the whole place elec- 
trically. At the same time they have dispensed with boilers 
and engines from various parts of the works. Messrs. Furness, 
Withy, and Co., Limited, have a most interesting plant. Their 
large shipyard, employing a great number of workmen, is now 
entirely driven from a central station. Since the electrical 
plant was installed they have doubled their output, and are 
still working at a less cost than before. This is perhaps more 
important to shipbuilders at the present day than the question 
of economy and the question of saving for the same amount of 
output. In fact, nothing compares with electricity as a means, 
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and that an economical means, of permitting expansion to such 
industries. The same remarks apply to Messrs. Furness, 
Withy, and Co.’s engine works at Middlesbrough, and to go 
round one of these large concerns which were previously driven 
by not only numerous engines, but many boilers, is not only 
interesting but conclusive proof of what can be done. Messrs. 
Workman, Clark, and Co., of Belfast, have their large works 
also entirely driven from a similar plant, and similar plants 
with the same end in view are being. now carried out in such 
works as Messrs. Scott and Co.’s, shipbuilders, Greenock ; 
Messrs. D. Y. Stewart and Co, 's, ironfounders, St. Rollox; 
Messrs. Paul and Co., engineers, Dumbarton, etc. 

The arrangement of the engine-house of various schemes may 
be seen in Fig. 1, which shows a central station designed for a 
large steel works. l i 

Every machine in a shipbuilding yard can be driven electri- 
cally, with the exception of the steam hammers in the forge. 
The same remark applies to all the outlying machinery connected 
with iron and steel works, except that the powers required will 
be found to be heavier, and the driving plant necessarily more 
powerful. Owing to the very intermittent nature of the work 
done by this class of machinery, and the ever varying powers 


from light to full load, it will be found that the total power 
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indicated at the generating station is very much less than what 
may be expected, or what would be required if the powers were 
transmitted by methods less flexible than electricity. Suppose 
a motor plant was designed to be of a certain horse-power, say 
500 h.p., this being the total brake horse-power of the complete 
installation of motors, it is not necessary for that work that 
500 h.p. should be generated in the central station. Results 
obtained from cases actually in operation show that 60 to 
65 per cent. of the power in motors is all that is required in 
the generating station, and the engine and dynamo plant may 
be designed accordingly. For a number of motors equal to a 
total horse-power of 500 when fully loaded a 300 e.h.p. to 
350 e.h.p. combined set is all that is required. In addition to 
this, allowance must be made for any possible future extensions 
and power required for lighting. Of course, great attention 
must be paid to the economical means of producing electricity. 
In this country we'arg not able, as in America, Norway, and 
Switzerland, to utilise water power, which allows electricity 
to be generated at so small a cost, and perhaps it is due to 
this fact that our neighbours have so many years ago carried 
out the driving of their works on these lines. But we have 
in this country, in the iron and steel works, waste gases, 
and where these are available it is highly desirable that 
boilers are laid down to be driven with these gases, thus 
giving at once a method of generating power at the lowest 
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asible cost. In all cases, however, careful attention should 
given to the boiler plant, which should be of the most 
modern type, and where a plentiful supply of water can be had 
for the pumping condensers should be used, and the boilers, 
engines, and dynamos should be of the highest possible class, 
and the most efficient that can be obtained. It is the greatest 
Possible mistake to think that a good electric installation can 
give satisfactory results, either from the point of view of 


efficiency or of running, by putting in a cheap plant. It is 


much better to use that money for putting in a first-class plant, 
rather than try to do more work in a manner which cannot 
recommend itself to the engineer. The scattered steam-driven 
plant has been proved to be most wasteful, and that system 
cannot be continued even where the situation of the works 
allows of the price of fuel to be very low indeed. 

It will also be seen that it is not only in the fuel item where 
the great savings are made. There are many large works driven 
from one or two powerful engines, and the whole of the trans- 
mission of power is carried out by shafting and belts. There is 
not the slightest doubt that the plant can be driven more 
cheaply by means of electric motors, but the savings in works 
thus arranged in comparison with the scattered steam-driven 
plant are necessarily much less, unless the shafting is extremely 


and rarely, therefore, as a whole are such works owners 


justified in altering their driving arrangements, owing to the 
great expense necessary to instal an electric power plant. 
As an application to works, electricity must simply be regarded 
as a method of power transmission, and given a certain 


amount of work to do, which can be placed close to the engine, 


no very great improvement can made on such a drive. I 
refer now to works such as thread and cloth mills, etc., or engine- 
shops which are driven entirely from one main engine. But 
in even this type of works there will invariably be found isolated 
machines, taking, say, 5 h.p. or 6 h. p., where there is an 
enormous loes constantly going on while conveying this power 
to the machine. Cases where square shafts drive cranes always 
repay the expense of altering to an electric drive, and thus 
dispense with the shaft. 
where an engine of some 220 h. p., compound, condensing, driving 
large engine works was considered to be overloaded. A dynamo 


was put down and driven off the same engine, and by this. 


means cranes, driven by square shafting and ropes, were altered 
to an electric drive, and one or two isolated cases, bad drivés, 
such as a wood saw and a small 


motors. Although the cranes were speeded up to do their work 
at a considerably higher rate of speed, the engine, which was 
doing all the work as before, was found to indicate much less 
power, owing to that desirable portion of the works being driven 
electrically. 

very small outlay, and the engine was able to work under much, 
more favourable circumstances. It is only under such circum- 


stances, however, that a dynamo should be driven from old 


xistin ines. 
me es To be continued.) 
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THE INSTITUTION OF CIVIL ENGINEERS. 


At the annual meeting of the Institution of Civil. 
Engineers, held last Tuesday evening, the result of the- 


ballot for the election of officers was declared as follows: 


President. — Mr. James Mansergh. x A 
Vice-Presidents.—Sir William White, K.C.B., Mr. Charles 


Hawksley, Mr. J. C. Hawkshaw, M.A., and Mr. F. W. |. 


Webb. 


<: Other Members of Comcil.—Mr. Barton (Dundalk), Mr. 
lyth, 


Horace Bell, Sir Alexander Binnie, Mr. B. Hall 
M. A. (Edinburgh) Dr. Henry Taylor Bovey, M.A. 
Montreal), Mr. C. A. Brereton, Mr. T. Forster Brown 
Cardif), Mr. R. Elliott Cooper, Mr. G. F. Deacon, Mr. 


W. R. Galbraitb, Mr. G. H. Hil, Mr. J. C. Inglis, Mr, 


Alexander Izat, C.I.E. (Gorakhpur, India), Dr. Alexander 
B. W. Kennedy, Sir James Kitson, Bart., M.P. (Leeds), 
Mr. A. G. Lyster (Liverpool), Mr. John Allen McDonald. 
(Derby), Mr. E. Pritchard Martin (Dowlais), Mr. William 
Matthews, Sir Guilford L. Molesworth, K.C.LE., Mr. 
Alexander Siemens, Mr. Thomas Stewart (Cape Town), 
Mr. John I. Thornycroft, Mr. William Thwaites, M.A. 
(Melbourne), Prof. W. C. Unwin, B.Sc., and Sir E. Leader 
Williams (Manchester). 


The council have also made the following awards for 
papers read and discussed before the institution during the 
past session: A George Stephenson medal and a Telford 
ers to Sir Lowthian Bell, Bart., LL.D., FR. S.; 

elford medals and premiums to Messrs. H. H. Dalrymple- 


A case to illustrate this fact was one. 


ll department, which were formerly 
driven by an underground shaft, were then driven by electric _ 


In this case a considerable saving was made on a 
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Hay, B. M. Jenkin, F. W. Bidder, and F. D. Fox; a Watt 
medal and a Telford premium to Mr. J. Dewrance; a 
Crampton prize to Sır Charles Hartley, and Telford 
premiums to Messrs. C. N. Russell and R. A. Tatton. The 
presentation of these awards and also those for papers 


which have not been subject to discussion is to take 


place at the inaugural meeting of next session. 


THE NEW COUNCIL OF THE INSTITUTION. 


At the meeting of the Institution of Electrical Engineers, 
held in the lecture theatre of the Civil Engineers last 


evening, the list of nominations by the council for council 
and officers for the new session was read. The list was as 
follows : : | 


Prestdent,—Prof. J. Perry, F. R. S. l 

Vice- Presidents. —Mr,. W. E. Langdon, Mr. James Swinburne, 
Mr. R. K. Gray, Mons. E. Maacart. 

Members of Council.—Major P. Cardew (R. E.), Mr. H. H. 
Cunyngbame (C. B.), Mr. H. Edmunds, Mr. S. Z 
Mr. John Gavey, Mr. Robert Hammond, Mr. Hugo Hirst, Mr. 
A. J. Lawson, Mr. P. V. Luke (C. I. E.), Mr. W. M. Mordey, Mr. 
R P. Sellon, Mr. C. P. Sparks, Mr. A. A. Campbell Swinton, 
Mr. A. P. Trotter, Mr. J. E. Kingsbury. 

Associate Members of Ouuncil.— Mr. W. R. Cooper (M. A., 
B. Sc.), Mr. S. Evershed, Mr. R. W. Wallace (Q. C.). 

Hon. Auditors. Mr. F. C. Danvers, Mr. E. Garcke. 
Hon. Treasurer. Prof. W. E. Ayrton (F. R. S.). 

Hon. Solicitors.— Messrs. Wilson, Bristows, and Carpmael. 

The names marked with an asterisk are those of gentlemen 


dominated to fill the vacancies in the council in accordance with 
article 45 of the articles of aesociation. 


In making the above announcement, the PRESIDENT (Prof. ö 


8. P. Thompson) referred to the fact that M. Mascart was 
to be the president of the electrical congress to be held in 
Paris in August this year. 
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FORTHCOMING EVENTS. 


FRIDAY, APRIL 27. 


Physical Society.—At 8 p.m., ordinary meeting, at Solar Physics 
Observatory, Exhibition-road, South Kensington. A short 
ı account of the Physical Problems now being investigated at the 
' Bolar Physica Observatory, and their Astronomical Applications, 
by Sir Norman Lockyer. Weather permitting, the 36in., 10in., 
and Qin. telescopes will be used for the observation and photo- 
graphy of celestial objecta and their spectra.. The Appe- 
Spottiswoode coil and 21ft. Rowland grating will also be in 
* operation. 

Royal Institution.—At 9 p.m., discourse on Nineteenth 
Century Clouds over the ne aca Theory of Heat and 
Light,“ by Lord Kelvin,G.C.V.0. . - 


Institution of Electrical Engineers (Glasgow Section).—Ab 
r on Some Considerations Concerning Electrical 


8 p.m., pa 
Driving,” by Mr. H. D. Mavor ; also annual business meeting. 
Turspay, May 1. 


Royal Institution. —At 5 p. m., annual meeting. 


TuHurRspDay, May 3. 

Institution of - Electrical Engineers. — At 8 p.m., special 
meeting, at Institution of Mechanical Engineers, Time per- 
mitting, paper will be read on The Calculations of Distribub- 
ing Systems of Electric Traction under British Conditions, 
by Mr. H. M. Sayers. 
Reyal Institution.—Ab 3 p.m., Lecture II. of four on . A Century 
of Chemistry in the Royal Institution,” by Prof. Dewar, 
M. A., ete. - 
Civil and Mechanical Engineers’ Society.—At 8 p.m., ordinary 
meeting. Paper on! Valve Gears and Valve Diagrams,” by 
Prof. R. H. Smith, Wh. Sch. 
Rontgen Society.—At 8 p. m., exhibition evening. Demonstra- 

tion and exhibition of appliances. | 
Chemical Society.—At 8 p.m., ordinary meeting. 
s l Fripay, May 4. 
Royal Institution.—At 9 p.m., discourse on Pottery and 
Plumbism,“ by Prof. T. E. Thorpe, LL.D. 
Dynamicables.—At 7 p.m., dinner at Whitehall Club. 
WEDNESDAY AND THuRsDAY, May 9 Axp 10, 
Iren and Steel Institute.—Annual meeting, London. 


Vienna Automobile Exhibition —We learn that 
motors intended for this show, which will be held from 


May 31 to June 10, will be admitted into Austria free 


of duty. 


. de Ferranti, 
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Inventors are informed that 


AUTOMOBILISM. 


„The automobile car of the future has not yet 
seen the light. It will be electrical.“ These 
sentences are extracted from the James Forrest 
lecture just delivered at the Institution of Civil 
Engineers by Sir W. H. Preece. They are emphatic 
and consoling. The same conclusion has been given 
before, but though we agree with it under certain 
conditions, the time of the future car is not yet. 
Electricity at present cannot compete against 
petrol, and this fact is driven home by seeing 
that not a single electrical machine has started 
for the Automobile Club's thousand-mile run, which 
begun on Monday last. There is a fascination about 
a thousand -mile run which is apt to overshadow 
everyday requirements. It may be that the latter 
are, in the long run, more exacting, but few recog- 
nise this in the earlier stages of development of a 
new enterprise. For our part, we have steadfastly 
put forward the view that at present the great 
want of the age is to replace horse traction by 
mechanical traction. If this view be accepted, the real 
problem becomes the ascertaining of the maximum 
demand from horseflesh with a certain margin of 
safety. On the other hand, the aim of present 
automobilists seems to be competition with railways. 
This aim will prove of inconceivable value, for 
it will result in the construction of machines 
quite capable of replacing horses under any con- 
ceivable circumstances. Hence we welcome any 
trials similar to those now going on. At the 
present time two phases of motor development 
present themselves—the substitution for horses 
in ordinary life, and the substitution for horses 
in warfare. The latter field is open to all. 
With the exception of a few traction steam- 
engines, no mechanical motors have been used 
in warfare, but the situation in South Africa has 
directed attention to the capabilities of such appa- 
ratus in war. It is well known that before Major 
Crompton left for the front he had given close 
thought to the possibilities of oil for traction pur- 
poses, and decided that at present steam only can 
be of use. This is the opinion of an expert 
whose experience is, perhaps, greater than that 
of any other man, and thus we may put aside 
all thoughts of electrical propulsion taking an 
early share in traction in war operations. For 
ordinary purposes petrol seems to take the lead, 
with electricity in the rear, except so far as regards 
tramways. The indications are that electricity will 
rapidly become the source of energy for traction on 
tramways and light railways, and will then come 
into use upon the shorter heavier railways, while 
for separate vehicles electricity must wait. Perhaps 
this view will be held not to say much for 
the inventive capabilities of electrical engineers, 
but, then, too many people think that the 
electrical folks hold success in their own hands. 
This is a great mistake, as the purchaser of an 
automobile in Brussels said the other day, I am 
going to run to Paris and afterwards to Nice; how 
could I do this if my machine was electrical? I 
could not ‘charge’ when, where, and how I wanted 
to; so I am compelled to use petrol—not that I like 
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it altogether, but there is nothing else.“ The 
remarks were made anent a discussion on the 
respective merits of various classes of machine. 
The ordinary user of a horse or carriage requires 
flexibility, to go where he pleases, and not to be. 
restricted to one particular route. It is here that 
electricity fails. When the route is fixed, as with 
a tramway, all may be well. The lack of flexibility 


in a tramway is, we believe, destined to be fatal to 


its longevity, as it can serve only a limited area 
parallel to the track. Recent investigations into 
motorcar traffic on the Continent led to the con- 
clusion that there must be an enormous develop- 
ment in motorcar work in this country. There are 
plenty of troubles attached to the use of petrol 
machines, but for the moment their conveniences 
overshadow their weaknesses. 


elaborate character is not required, nor is forage, 
nor has manure to be removed, when running less 
Space 1s occupied, speed is greater, cost of running 
is less, so that summing up these advantages the 
total will prove a gain in favour of mechanical 
motors. Probably maintenance will about equal 
the bill of the veterinary surgeon plus bran 
mashes and the various incidental expenses horse- 
flesh is liable to. Then the cost of maintenance 
will decrease as roads are better laid and maintained. 
Altogether the automobilists’ outlook is a favourable 
one, and we believe a properly organised company 
competing with mechanically-driven carriages as 
against those of the existing livery stable-keeper 
would be most successful. Where is the promoter 
that means business and not company-mongering ? 
His chance has come. 


THE AUTOMOBILE IN FRANCE. 


The automobile industry has grown to a very large 


extent in France during the last few years, and it is 
interesting to notice that another issue of the “ Annuaire 


Général de “Automobile is about to appear. This book 


is published by Messrs. F. Kévin and Ch. Houry at 21, 
Rue du Louvre, Paris, and contains a considerable amount 
of information dealing with automobiles and with allied 
industries. In the 1899 edition, of which we have received 
a copy as a specimen of what the 1900 edition is to be, 
we find a list of makers of all kinds of automobiles, the 
list containing all the principal motorcar makers in tho 
European countries. Thus in the portion devoted to 
Great Britain we find 50 names given as making motor- 
cars, while other countries are looked after quite as well. 
In order that no difficulty shall be met with in finding 
the maker of any particular kind of motorcar, the volume 
then has a section given "pio the classification of the names 
given in the first part. The various makers are divided 
up into those who manufacture petroleum carriages, motor 
cycles, electric vehicles, steam motors, and compressed-air 
cars. In this section the makers of motors only of the 
various kinds above mentioned are given. The next section 
is naturally a large one, dealing as it does with the 
makers and sellers of accessories for motorcars. These 
accessories are all given in the index, and total up to a 
quite astonishing number. The next section is a very 
useful one, giving as it does a list of the large towns in 
the countries of Europe, and the various makers and repair 
shops to be found in each. In addition to this, the hotels 
which are reputed to be the best are detailed, and also, 
which would be of great use to those using electric cars, 
a list of central stations and electricians in the various 


With the exception 
of the exhaust they are sanitary, stabling of an 


towns. After this follows a list of automobile associations, 
clubs, etc., throughout Europe and the United States. The 
volume finishes up with information concerning inventions, 
etc., and a list af automobile journals. 8 

We understand that the new volume will be very much 
on the same lines as the one just described, and we should 
say that such a volume would be very valuable to an auto- 
mobilist who did not mind carrying it. This, however, 
seems to us a great drawback to the book, as when riding 
on a motor cycle, for instance, it would be large enough to 
cause some amount of consideration as to the best place to 
carry it. The book might be considerably thinned down 
by the exclusion of thick pages, which, scattered all 
over the book, advertise some speciality in motorcars. 
This is a very ingenious way of advertising, as the book 
naturally stays open at this place, but in a volume of this 
sort it seems rather out of place. However, the book, on 
the whole, would seem to us to be well worthy of purchase 
by the touring automobilist, and would repay the expendi- 
ture of the 10fr., which is the price charged for it. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The Electrical Equipment of Ships of War. 
BY C. E. GROVE, MEMBER, 
. (Concluded from page 567.) 


Boat-Hoisting Engines. : 

A British battleship carries two sets, one on either side, of 
such power that each set can lift by means of tackle a boat 
weighing 18 tons at not less than 20ft. per minute. This isa 
favourable case for electric driving, and in the latest British 
ships electric motors are specified for the work. The actual 
net horse-power for the lift is approximately 24, and as the 
motors have to drive ugh a worm gear and a wire-rope 
tackle, the maximum input may be taken at about 50 e.h.p. 
The motors are specified to run at not more than 750 revolutions 
per minute, to be watertight, and to be fitted with reversing 
switches and automatic brakes. The rating of the motors is 
determined by the temperature limit of 80deg. F. rise after 
one hour’s run at full load, which enables the weight of the 
total equipment to be about the same as that of the steam 
hoist. An electric compound deck-winch, as fitted in the 


Fig. 81.—Electi io Deck- Winch (General Electrio Company, U.8.A.). 


U.S. battleships „ Kearaarge and Kentucky, is illustrated 


in Fig. 31. 
5 Coal Hoists. 

These machines (of which two sets are carried) are of the 
same class as the boat hoists, but work at a quicker rate. The 
latest British specifications define their work to be the lifting of 
one ton at kt. per minute, but on test they have to lift 
14 tons at this rate. On the test load they have to exert 
25 actual horse-power, and though the efficiency may be a little 
higher in this case than in that of the boat hoists, the total 
input will be 40 e. h. p. to 50 e.h.p. The motors, there- 
fore, may well be of the same size ; they are governed by the 
same specification as to temperature limit, control, eto. The 
weight of the motors and gears will end be a few hundred- 
weights more than that of corresponding steam hoists. 

Ash Hoists. . 

One cf these is usually fitted to each boiler-room; the 
„Albion carries five. Their work is not definitely specified, 
but may be described as lifting with wire-rope tackle a bucket 
of ash, weighing when full about ljowt., at from 200ft. to 250ft. 

er minute=l actual horse-power, the maximum indicated 
Borse- power of the steam -engines being about five on a weight 
of 14cwt. Being placed on the boat deck, machines of this 
class may weil be slectris: and as the motors will run at higher 
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speed than steam-engines no increase of weight need be 
involved. 8 K 

ye - Ventilating Fans. 

Theso are employed for ventilating all compartments below 
the protective deck and some of the compartments above that 


Fig. 82 —Sturtevant Blower, with General Blectrio Company's (U. 8. A.) Motor. 


deck, such as mess and living spaces. The general practice up 
to 1898 was to provide six 5ft. 6in. double-breasted steam fans 
on lower deek, three at each end of ship, driven at a maximum 
speed of about 400 revolutions per minute, and connected 
together to main ventilating trunks, besides an auxiliary system 
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of ventilation with one 4ft. 6in. fan at each end of the ship. 
The electric driving of ventilating fans is now common in most 
navies. Fig. 32 shows a Sturtevant fan with open-type motor 
as used in the U.S. navy. In a few recent ships, electrio fans 
of from õft. to Aft. diameter have been fitted taking about 
7 h.p. at 600 to 700 revolutions per minute, the same number 
(eight) being employed and connected to the same system of 
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trunk as designed for steam fans. Figs. 33 and 34 show a 
oft. Yin. electric fan of this sort designed by the author 
and fitted in the I. J. B.“ Shikishima.” These fans have been 
adjusted to deliver 7,500 cubic feet of air per minute, each at 2in. 
pressure at 480 revolutions per minute, at which output they con- 
sume 5 e. h. p. apiece, but their speed and output can be increased 
if desired. Experience hasshown that the matter of ventilation has 
been somewhat overdone in recent years, such powerful fans 
being seldom worked at their full speeds and powers. Accord- 
ingly, in the latest British ships i. e., all designed since 1898— 
a large number of smaller fans with shorter and simpler trunks 
are employed. The Duncans,” for example, will each carry 
14 fans not exceeding 24in. in diameter, with motors of about 
2 b. h. p., delivering 1,500 cubic feet of air per minute at 2in. 
pressure. 
Air-Compressors for Torpedo Work. 


A modern first-class battleship carries usually four sets each 
capable of delivering 30ft. of air compressed to 1, 700lb. per 
square inch in 70 minutes. This involves an average brake 
horse-power of about 50 to 60 per set of pumps on a little 
less than three tons weight. Electric compressors would 
involve quite a different design, but would result in much 
quiter and smoother working. The weight would remain 
approximately the same. 


Workshop Engine. 


This is a small engine of about 5 h. p., driving one or two 
short lines of shafting actuating half a dozen machine tools in 
the engineers’ workshop. It is an obvious case in which electric 
driving is handier than anything else. 


Gun-working Mechanism. 


A modern battleship, mounting two pairs of large guns en 
barbette, carries quite a nest of machinery for working the guns. 
There are engines for training the turret, independent engines 
for each gun for elevating and depressing and for running in and 
out, rammers for loading, hoists for bringing up powder and 
shell from the magazines below, besides lifting and traversing 
gear for transporting shot and shell from the bins in the shell- 
rooms to the handing-up cage. Some of the machines are 
duplicated and some triplicated, and there are always in conjunc- 
tion hand gears for continuing the work if the mechanism fails.“ 
In a ship carrying hydraulic mountings the power is supplied 
by a steam hydraulic pumping engine of about 250 i.h.p. 
situated below and adjacent to the barbette. A pump in the 
barbette itself is used for circulating the water in the pipes 
under pressure for use over and over again if the pumping 
engine below is out of use. The hydraulic supply to each 
barbette is interconnected with that to the other, pipes running 
fore and aft along the ammunition passages below the water- 


line. Hydraulic power has been almost universally used in our 
navy for the last 20 years. Steam is used a 2884 deal in the 
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Illustrated descriptions of the turrete and gun-mountings of 
several British and foreign ships are given ina paper entitled, 
be Rise and Progress of Rifled Naval Artillery,” by Sir Andrew 


1955 K C. B., F. R. S (Proceedings, Institution of Naval Architects, 
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United States navy, possibly because their ships have to operate 
in latitudes where extremes of temperature are oommon, and 
where, therefore, hydraulic applianoes are liable to be disabled 
by freezing. But steam has great disadvantages for the pur- 
pose. The working being intermittent, there is great difficulty in 
starting owing to condensation, and there is, further, the serious 
liability to injury to the steam - pipes in action, with possibly 
disastrous results to the gunners. Electricity has come to the 
front in recent years as a rival to the older hydraulic system. 
By the English Admiralty it has scarcely been used at all. In 
the Majestic ” class of battleships electric motors have been 
pat in as an auxiliary for training the turrets, but these are 
amall-powered machines intended only as a help to the hand- 
gear, the primary installation being hydraulic. A beginning was 
also made in cruisers by applying electromotors to the 9:2in. guns 
of H. M. S. Terrible. In the Japanese battleships fitted with 
Elswick armament an auxiliary electric training gear is carried, 
but the motor is about 15 h.p. capacity, and is able to train the 
turret at the rate of about 2deg. per sncond. The pump 
referred to above is also electrically driven. In the United 
Stutes navy electricity has been more largely used, and, as com- 
pared with steam, earned in the late war good reports in respect 
of quickness of action and precision of control. The“ Brooklyn, 
which carries two Sin. turrets superposed on two ldin. turrets, 
had two turrets trained by steam and two by electricity, 
which favoured a direct comparison. The electric turrets 
are said to have been started and stopped 37 times in a 
minute and to have been capable of very small motions at a 
time. The success of the electric motors in the first ships led 
to their extended use in later ships, and in the Kearsarge ” 
and Kentucky, not merely are the turrets trained, but the 
guns are elevated and the ammunition hoists and rammers 
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immediately begins to generate current, and therefore quickly 
absorbs the kinetic energy of thé turret. - In. the latest ships 
the current so generated is taken up on a braking resistance. 
Most nations are now employing electricity to greater or less 
extent in turrets. Even Sweden is building cruisers in which 
the working of the turrets and guns is entirely electric. Amovg 
the best examples of electric turrets are those designed by 
M. Canet, and built in France for many Governments. Tho 
essential feature of M. Canet’s design is that the turret is, as a 
whole, primarily designed for electric working. He arranges 
that the centre of gravity of the moving mass should as nearly 
as possible lie in the axis of rotation. This ensures moving 
with minimum power. In the Chilian ‘‘ Capitan Prat,” for 
example, a Qin. turret, weighing 87 tona complete, was rotated 
by a 15-h.p. motor at two-thirds power, and could be turned by 
four men through 270deg. in 107 seconds. It could be moved 
through one-fifteenth of a degree ata time. If electric power 
is to render its best services in connection with ordnance work, 
it seems pretty olear that the turret must be designed throughout 
for electric working. To tack electric motors on to an unbalanoed 
turret designed for hydraulic working is not the way to success. 
If the turret be fairly balanced, a great saving in power, weight, 
and complexity might be effected by employing electrical gears. 
Of course, a large margin of power and strength are needed to 
ensure the successful operation of the turret when the ship 
takes a list in a rough sea or while turning; but, allowing for 
this, it would seem that the aggregate power, if everything 
were electrical, might be of the order of 100 b. h. p. normal 
to 150 b.h.p. maximum under. worst conditions. Allowing 
259 b.h.p. maximum in motor capacity to provide for duplica- 
tion where possible, the motors ‘with their gears, switches, and 
connections would certainly show a saving of 5 to 10 tons 
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FIG. 86.—Blectric Ammunition Holst Gear (Sir W. G. Armstrong, Whitworth and Co). 


worked by electric motors. At the present time there seems 
to be a revulsion of feeling against electric installations. 
Lieutenant Norton (speaking apparently on behalf of the 
American constructors) aid“ that in the new large triple- 
acrew ships being designed fur the United States navy it 
has been decided not to use electrical power in the turrets 
except for the hoist, for the reason that you can tell 
what is the matter with a steam or hydraulic engine instantly ; 
but you may chase for hours to find a broken circuit, and 
‘by that time the action is over and you are out of the deal. 
To understand this remark the difference in the character 
of American and English installations must be borne in 


mind. For controlling turrets the Americans use an ingenions 
method devised by Mc, Ward Leonard, which may be 
fittingly mentioned here. In the turret is a motor (or a pair 


of motors in parallel) separately excited at constant voltage ; its 
armature is directly connected with that of a generator in the 
dynamo-room which is steam-driven at constant speed in a field 
of which the excitation can be varied from maximum to zero, 
reversed, and increased to a negative maximum. The voltage 
of the generator accordingly varies as its field varies, aud 
the motor armature receiving the varying voltage while 
its field remains constant, its speed will vary in a corre- 
sponding manner. The regulation of the generator field is 
effected from a controller under the sighting-hood in the 
turret. The control is said to be extremely sensitive and 
recise. Retardation is effected with smoothness and rapidity 
by dropping the excitation of the generator to a point 
which gives a voltage below that corresponding to the speed 
at which the motor is at the instant moving; the latter 


* Diecussion on Admiral Melville’s paper, The Logical Arrange- 
ment of the Motive Power of Warships,” Inst. N.A., March, 1899. 


per turret on the aggregate weights of the hydraulic cylinders 
and gears, while the weight of the main hydraulic engines and 
transmission pipes (about 25 tons) would bea set-off against the 
weight of the electric generators. | l 


Electric Ammunition Hoists. ’ 


Electric hoists for serving the 6in. and smaller guns are in use 
in many navies. The Powerful and Diadem ” classes of 
cruisers were fitted with them, but the later English ships are 
fitted only with hand gears. In the United States and Japanese 
ships they are usually found. The apparatus consists of a quick- 
running motor of 2 h.p. to 5 h. p. geared in some way to a light 
whip or chain tackle for lifting small parcels of shot and shell 
at high speed. The motors must be so controlled that they 
start, atop, and reverse very quickly, with automatic brakes to 
hold them as soon as the current is switched off, or else the 
motions must be effected by clutch gears thrown in and out of 
connection with a continuously-running motor.. The latter 
arrangement is used by Messrs. Armstrongs with friction gears. 
Fig. 36 shows the arrangement in plan. The motor shaft being 
in rotation, u vertical lever, acting at O along the axis of the 
shaft, puts either of the speed cones, A or B, into gear with O, 
thus driving sprocket wheel, W1, over which an endless chain 
runs, passing also over a fixed sheave at the top of the hoist. 
The cones, A and B, being out of gear, and therefore runnisg 
free, the cartridges or projectiles in a bag are hooked on to the 
chain at the bottom, the friction gear brought into action, and 
the ammunition rapidly hoisted. Then, while this bag is being 
unhooked at the top, another round is being hooked on the other 
side of the chain at the bottom, the ‘oone gears are reversed, 
and the seoond charge hoisted, and so on. There is an auto- 
matic arrangement for throwing the cones out of gear at the 
right time for each lift, there is an alternative hand gear work- 
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ing through the sprocket wheel, Wa, with arrangements for 
3 both the hand and power gears being in operatlon at 
once, and other details not shown in the sketn. 

Summing up the power requirements enumerated in the fore- 
going paragraphs, we get :- 
| Total motor capacity Maximum demand 

ö installed, including for power, 
' duplicates. duplicates excluded. 

E. H. P E. H. P. 


Ship ventilating fans. 40 4 ences 40 
Engine and boiler room fans... 100 — . 100 
Furnace air- blowing engines. 20 200 
Steering engines Pe 400000 200 
Forward oa pta nn 12222 E TN 120 
After apatan % 5 ol EAP 
Boat hoists........ . PENA 0 100 
Coal hosts . . 10 - 100 
Ash holst. . ͥ e A , 20 
Workshop engine.. . . S a 5 
Air compressors s.s.s e DOO. ssi ii ieriis 100 
Turret motore. s.. 500 aes eee 300 
Ammunition hoists for in, 
and smaller guns ............0. a. COO" “ens eidabentes : 50 
Tobal irsinin 18888 1,385 


If these figures err, they err on the large side. In working out 
details savings both in power and weight could probably be 
effected. There are no conceivable circumstances in which the 
whole of these machines could work simultaneously. The worst 
conceivable case supposesthat in time of action all thegun- working 
machinery, air compressors, furnace engines, ash hoists, venti- 
lating fans, and steering engine would be at. work together. 
Then the aggregate horse-power demanded would be, according 
to the above figures, 1,015 e. h. p. input to motors=760 kw. 
The lighting of the ship would involve 50 kw., and the 
searchlights—if it be conceivable that all this mechanism oould 
be employed at night when searchlights were wanted—a further 
50 kw. or 60 kw. But, taking into account the fluctuating 
demands of current made by the motors, and the fact that it is 
hardly physically possible for everything to be working at the 
top of its load at precisely the same instant, about 600 kw. 
output would meet all requirements and cover distributing 
losses, while 800 kw. to 850 kw. installed in the ship would 
leave an ample margin of spare plant in all o circum- 
stances. Now, this is an equipment not at all unlikely to be 
called for in the future. It will not come all at once, but it may 
oome sooner than many would allow. What should be the 
arrangement of plant and system to successfully cope with it? 
It seems clear that an inetallation of 800 kw. is not to be pro- 
vided by the multiplication of 50-kw. sets. Yat it will always 
be desirable for battleships to carry a few sets of 50-kw. size— 
(a) fur lighting and ventilation when nothing else is duing ; (b) 
for working searchlights ; (c) for regulation of turret and steer- 
ing motors, should that method not be superseded by something 
better. But after 200 kw. or 300 kw. are reached, it would be 
wise to introduce sets of 150 kw. or 200 kw. capacity—the 
latter for preference. Then for an 800-kw. installaticn we 
might well have three sets of 200 kw. each and four sets of 
50 kw., there being enough sets of each size to form an efficient 
reserve. It would be most undesirable to introduce a lot of 
intermediate sizes. : 

In regard to the electrical system to be employed for distri- 
bution, two questions at once arise—(a) whether continuous 
currents should be employed throughout, or whether polyphase 
currents should be introduced for the motors ; (b) whether the 
existing standard of 80 volts should be retained. 

(a) In view of the fact that machinery on board ship gets 
very little attention, it has been urged that polyphase motors 
should be used on shipboard, because they do away at once 
with all commutator troubles. But it is to be urged that well- 
built modern continuous-current motors give next to no trouble 
at the commutator, and that even the polyphase motors would 
require collecting rings and starting resistances. But the chief 
objections to the introduction of polyphase machines on board 
ship are the disadvantage of having two systems of distribution 
in the ship, and the introduction uf the third cable. Possibly 
the relative advantages and disadvantages are pretty evenly 
balanced. At any rate, polyphase motors have actually been 
introduced by the Austrian navy on their coast defence ships 
„Budapest, Wien,” and Monarch, the currents being 
5 by composite machines which give continuous currents 

rom a commutator on one end and three-phase currents from 
collecting rings at the other end of the armature. 

(b) The question of the voltage standard is of greater difficulty ; 
800 kw. at 80 volts means 10,000 amperes to distribute, which 
represents a very formidable amount of cable work. If the 
pressure were doubled, the currents would be at once reduced 
to 5,000 amperes, and the saving in weight and cost of cables 
would be material. The United States battleships ‘* Kearsarge” 
and “Kentucky” are wired on the three-wire system with 
160 volts between the outers. The motors are in general 
arranged on the 160-volt mains, though a connection is usually 
taken from the middle wire to provide for changes of speed by 


switching the motor on to the low-voltage mains. Searchlights 
and incandescent lamps are vol, on either side of the 
system to make an approximate balance, as is usual. The 


“regults of experience in these ships will be watched with great 
interest. The author is a little diffident as to the introduotion 


of a three-wire system on board Aip ana would rather po a 
direct circuit of 160 volta for both psand motors. Indeed, 
having got so far, one might as well accept the 200-volt 


‘standard at once. Searchlights in such an installation could 


be operated with very little complication through ‘‘ series- 
parallel switches, which in the one position would put two 


searchlights in series, and in the other position put each search- 


light on separate circuit on the mains, with the addition of a 
resiatance capable of absorbing the remaining volts. With 
automatic lamps this should be quite feasible, and any difficulty 
attending the use of so large a resistance as would the 
arc down from 160 or 200 volts would probably be less than 
the difficulty of maintaining a balance of voltage on the two 
sides of the three-wire system when the searchlights worked 
intermittently if that system were used, Of course, the use 
of 200 or even 160 volts generally would impose a greater 
strain on the insulation of the cables and fittings than is now 
experienced, and would require some improvements in the 
design of fittings established, but there are no serious 
difficulties here. 

Iustead of the tree system of wiring, as at present adopted, 
all the main cables should be run in rings round the several 
decks back to the switchboard; through connecting boxes 
being provided at intervals of 100ft. or so for rapid discon- 
nection and testing. With such an arrangement a circuit 
might be injured or shot away in any place without affecting 
the main supply of current. ‘Separate ring mains for lights, 
searchlights, and motors should, of course, be used with throw- 
over switches to connect one tothe other on special occasions. 
It would be desirable to divide the main switchboard into two 
parts in the machinery-roum, connected together. by switches 
which would form the closing links of the ring mains, the object 
being to avoid the possibility of a total breakdown by fire at the 
main switchbcard, which always exists when all the cable con- 
nections go through one narrow neck. Of oourse, all the 
casings and other woodwork now used about switchboards 
should be rigorously abolished. The cable distribution should 
be expressly taken into account and allowed for in the design of 
the ship, proper trenches or culverts being provided for the 
cables. At present no such provision is made, and it is often a 
matter of cousiderable difficulty to find suitable runs, especially 
where cables have to pass watertight doors and the like. 

Returning, now, to the generators, the question arises as to 
the possibility of providing the necessary weight and space ; 
800 kw. in generators of the existing type, with double- 
acting engines, at speeds uf about 400 revolutions per minute, 
would involve, with steam and exhaust connections, about 
80 tone. This is the only increase in weight, as the motor 
weights balance out, the additional weights mentioned in the 
detailed descriptions of the motors above being counterbalanced 
by the saving which would be effected in the turrets if electrical 
machinery were substituted for hydraulic for gun working. 
The weight of the main hydraulic equipment, 25 tons, is a 
credit against the generator weights. There would, indeed, be 
a slight saving in the weight of distributing cables and switch- 
boards as compared with the auxiliary sun, «nd exhaust Pipes 
now required for the services in question, but it would not 
be much. Approximately, 55 tons of additional weight then 
has to be carried. In discussing the question of coal 
consumption, it was shown on the figures there stated that 
the substitution of electricity fur steam fur all the auxiliary 
services would result in the saving of 262 tons of coal for every 
25 days’ 5 This figure was calculated upon data assumed 
to represent the best possible conditions. Some of the engine 
and boiler room pumps have been assumed to remain steam 
driven, but if electric driving be applied to the services 
enumerated, and if only one-half or one-third of that estimated 
saving were realised, there would still exist a strong primd facie 
case for the rip sage of electrical power. The weight of 
generators might be materially diminished by the employment 
of single-acting engines driving dynamos at higher speed, and 
still more by the adoption of turbine-driven sets. The weight 
of the units mentioned could be done with Parsons turbo- 
generators, including condensers for about 60 tons. Single- 
acting engines and turbines have buth been used in the navy ; 
unfortunately both have failed, and, as a consequence, both are at 
present looked some what askance at for the purpose. They require 
dry steam, hence one of the principal sources of difficulty in 
the old arrangement, but one that should net occasion much 
trouble in the new. This consideration, coupled with the very 
great improvements that have been made in both since the 
days when they were used in the navy, may bring them into 
service again. The space required for the generators for the 
power mentioned would lie between 800 and 1,000 square feet, 
whichever of the three systems be adopted. It is not easy to 
find this room in an existing battleship ; but on the hypothesis, 
the main hydraulic engines would not be wanted, aud the space 
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decupied by these two rooms would be available. If in con- 
sequence of savings on account: of efficiency less coal were 
carried, though a saving of weight would be appreciated, little 
s would be added for the purpose of generators. Possibly 
the change to electric driving might be carried out in conjunc- 
tion with some other change in the disposition of the matériel 
of the ship. For example: there are not wanting critics who 


consider that it is out of place in these days for ships of the. 
fighting line to carry torpedoes. Should such a view obtain 


official support, a room equivalent to one of the existing sub- 
merged torpedo-rooms would make an ideal generating station. 
Its locality would be, for preference, immediately adjoining the 
forward boiler-room bulkhead, so that the steam connections 
might be short and direct. 


The electrical equipment of ships of water is the product of 


many hands and brains. Naval authorities do not as a rule 
design. They formulate requirements, and the engineering 


experience of the country is laid under tribute to meet those. 
requirements. Hence it comes about that much of the apparatus | 
employed is of a proprietary kind, and the author has to acknow- | 
ledge the kindness of many firms and friends who have allowed 
him to describe their apparatus and inventious. These have. 
already been mentioned by name in the paper. He is also 


under obligations of a more general kind, and is pleased to 


acknowledge here his indebtedness to the Lords of her Majesty's 
Admiralty for permission to describe parts of the equipment of 
H. M. S. Albion,” and to make various references to Admiralty ` 
specifications ; to the naval attaché of the Imperial Japanese 
Embassy for permission to refer to the equipment of the. 
battleships recently built in this country for the Japanese 
Government; to the General Electric Company, of Schenectady, 
U.S.A., for the photographs illustrating American apparatus; 
to Messrs. Sir W. G. Armstrong, Whitworth, and Oo., Limited, 
for permission to include particulars relating to the electrical 


side of their naval ordnance work ; and to the directors of the 
Thames Tronworks, Shipbuilding, and Engineering Company, 
Limited, for permission to make general use of the information 
in their possession. 


Disovssion. 


Captain Creak opened the discuesion, and said there was one 
thing which he would like to mention—the question of the 
He knew of no case 


wiring affecting the compasses on a ship. 
where this had taken place, and thought the wires were safe in 


this respect. Ib wis, However, the dynamo which was the great 
ainner, and he had been asking electrical engineers to build him 


one without an external field. In some cases this field affected 
compasses 50ft. away. 


could be prevented. , 
In reply to Prof. Ayrton, Captain Oréak eaid tho return wires 


were insulated. 


Mc. 8. Evershed said that Mr. Grove’s paper was of great value 


from two points of view—namely, it gave them a good idea 


of the present pcsition of electricity in the navy, and it wae of 


interest to them as Englishmen as well as engineers, as ib showed 


that their navy was not so far behind the rest of the world. Ib 


seemed to be the idea that all novelties were kept out of thé navy, 


bub this was not so. A novelty bad, however, to undergo a 


severe ordeal before it was accepted by the Admiralty, as it 
had to pass three branches—namely, the administrative, con- 
ebractive, and executive branches. He himself called these three 
branches the constructive, obstructive, and destructive branches. 
Ib was clear from the paper that electricity in the navy was just 
in the transitional stage in which a few years would find an 
enormous difference in its use on warships. Ab present, on going 
on board a warehip, one was struck with the rather casual electrical 
arrangements. Ali the machines were of the best type and quality, 
but the manner in which they were put in suggested that they 
were an afterthought. The author's suggestion as to a power 
station on the ships was a good one, and he thought that in a few 
peers. time a properly.designed power station would be put 
n under a protective deck. Most of the novelties which had 
been introduced had come from the outside, and his (the speaker’s) 
own part had been towards the establishmenv of communication 
on board ship. Speaking - tubes were very unsatisfactory, it being 
impossible to make any use of there pipes in many parts of the 
ships. The telephone would bea valuable improvement, because 
id would enable the voice to be heard almost as clearly as if the 
rson speaking were quite near. As to the reference to the 
leakage rom iron-clad dynamos, when it was first proposed to try 
them he had informed the Admiralty as to thé disadvantage which 
would result from their use, but they had not heeded the warning. 
Although the dynamo could be isolated magnetically, the compass 
was the proper thing to isolate. With the four-pole machines now 
used, however, the danger was not so great as with two pole 
dynamos. He had some instruments on the table which were invented 
to supereeije the voice tubes. These instruments might be divided 
into two classes—first, the apparatus which contained a large 
amount of mechanism and took little electricity, and, secondly, 
the apparatus which took a considerable quantity of electricity and 
had little mechanism. The apparatus described by the author 
belonged to the second class, Figs. 26 and 27 were illustrations 
of this class of instrument, and were practically latge ohm-meters. 
With the firat class of instrument varions devices had to be 
introduced to prevent them working too fast, but with the second 
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Experiments had been carried on as to the 
wiring for maay years past, and bad proved that interference | 


class any speed of working could be obtained. This telegraphio 
signalling apparatus had beea in use during two commissions of 
the! Narciseus” on the China station, and the apparatus worked as 
well afterwards as when put in, and was as good as new. The 
speaker then described the instruments on the table, including a 
telegraphic arrangement for showing engine speeds, etc., which was 
worked from the engine-room and could be read in the same wa 
as a thermometer. These instruments had never really failed. 
One case had, however, been reported to him where a temporary 
failure occurred owing to the firing of heavy guns, bud this was 
soon put right. A second, which was stated to be a total one, was 
reported to him. The apparatus was on a ship on its trial trip, 
and on investigation he had found that the failure complained of 
mas cA the switches had been left in the off position during 
the trial. 

Colonel R. E B. Crompton said the paper was similar to one 
he read some seven or eight 1 ago ab Portsmouth before the 
Institution of Mechanical Engineers. What he said on that 
occasion rather upeeb the Admiralty, and resulted in his nob 
having a contract for some years afterwards. He had, however, 
been afterwards thanked for what he then eaid, so he supposed he 
had been forgiven. He, however, was going to say much the same 
thing again. He considered the state of the navy as regarded 
electricity was nothing less than a disgrace to the country. They 
were much indebted to Mr. Grove for his paper, w was an 
indictment of their navy as compared with other navies. He would 
point out that the Admiralty did not do much towards putting 
electricity on board ship. This was left to private contractors, 
and was first tried on board a Brazilian ship. The reason it was 
adopted was because one of the members of the Admiralty was 
also connected with the fitting of this Brazilian ship, and he 
recommended it. As to the Siemens projector, shown in the 
paper, ib was, he thought, maligning the house of Siemens to give 
io their name. They designed the really electrical parte, which 
were excellent, It was a 24in. projector with a 27in. focus. This 
long focus simply made it the worst projector in the world, and ib 
waa utterly useless where automatic lamps where employed. The 
distance of the projector from the arc made the shadow so large 
on the mirror that iù blocked out 50 per cent. of the light, and 
gaveatubular beam. This was what he called the Admiralty beam. 
They gob over it by using an inclined lamp worked by a blue- 
jacket, He would ask them to compare this projector with the one. 
shown in Fig. 17, which was really the white man’s projector.” 
In the Crystal Palace Exhibition some time ago there were. pro- 
jectors exhibited similar to the Schuckert type, but they had nob 

et been adopted by the navy, although they had been by the War 

partment. As to the question of placing a central station on 
board a warship, he had often said this should be so, and 
thought everything tended to the auxiliary machinery of a warship 
being driven from a central station placed below the water-line, 
the power being transmitted by a system of distributing mains, 
duplicated perhaps a great many times. It would also be much 
easier to teach the use of only one set of motors to the men who 
had to work them than to use hydraulic, steam, and some electrie 
motors, Mr. Ward Leonard’s arrangement for changeable speed 
and torque was one of the most beautiful inventions ever made, 
and it ought to be more used, that it had been. He saw that the 
author pointed out that even now electric motors were looked 
apon with auapicion, and he thought that in the navy it was a case 
of ‘ steam they know, hydraulic power they know, but electricity 
they did not know much about.” He thought it a much more 
common occurrence for a steam motor to break down than an elec- 
tric motor. He had never seen an electric motor break down all ab 
once, although he had seen them break down very slowly after 
giving ample warning. As to steam motors—well, he would nob 
mention them. Hydraulic appliances on land were very liable to 
damage and to failure through frost, and he did nob see why this 
should nob be the case at sea. The way to work searchlighte at 200 
volts was by means of rotating transformers. Mr. Grove spoke ef 
single-action engines and transformers having been both used and 
failed. He himself did not wish to speak of the turbine, but as 
to the single-action engine he reg oe id a scandal that the Willan 
engine, the best-acting engine in the world, had been kept out 
the navy—and they knew why. i 

Mr. A. E. Richards said that, in reply to Mr. Crompton’s speech, 
he felt sure the Admiralty did nob prevent him obtaining a con- 
tract merely on account of what he said at the Mechanical Engi- 
neers’ meeting. Asto what Mr. Crompton had said in that the 
Admiralty projector was not automatic, he would like to say that 
the people who had to use them did nob think automatic arrange- 
mente necessary. As to the use of the automatic projector by 
foreigners, he statcd that the American Secretary of State had 
said that it was the general opinion that automatic devices were 
useless in the Americgn navy, and that it was better to feed 
the carbons by hand. This was a report on the war in Havana, 
which justified, he thought, the Admiralty in using haud-fed pro- 
jectors. He agreed with Mr. Crompton on the quest ion of ship 
dynamos. The first Admiralty specification for dynamos when 
brought out caused a great deal of discussion in the Institu- 
tion, bub of those introduced daring the firat introduction of elec- 
tricity into the navy he had not kaown one to fail. All the 
troubles had been on the engine eide. There were dynamos in 
sume of the ahipa which were installed in 1886 and they still 
worked well, ith reapect to the passing of cables through 
bulkheads by means of water-tight glands, the author stated 
that ib was an objection that the cables could not be drawn 
back. He did not see why they wanted to draw them back, 
as the cables should last the life of the ship. He thought, 
however, that if required they could be drawn back. As to the 
relay, shown in Fig. 14, for indicating when the bow lights on a 
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ship went out, be thought this an unnecessary piece of apparatus, 
as the lights did not go out. As to voice pipes, they were a very 
unsatisfactory means of communication, but until the Graham 
telepbone was in good working order he did not see how Mr. 
Evershed was going to improve the 9 With regard to the 
power in ships, Mr. Crompton thought that the ship should be 
really one big central station. He himself did not doubt that 
better reeults could be got on ships if they were designed 
for all the auxiliaries to be worked by electricity. But all 
battleships were not de-igned to be worked entirely by electricity, 
and they had to euit the arrangements to the ship, and not the 
ship to the machines. 

Mr. A. A. Campbell Swinton said ho did not altogether agree 
with what Mr Crompton had said. He had paid careful attontion 
to the matter, and his own opinion was thad up to a point the 
electrical arrangements on warships were pretty good, bat they 
were not applicable in all cases. Thue, in the training of large 
guns hydraulic arrangements were betier, as in this case particu- 
larly steadiness was needed. - This could be got to a remarkable 
degree by hydraulic power, a degree which could not be attained 
by electricity. As to the turbines referred to in the paper, be was 
the firab to put turbines on a warship which was sunk in the 
Chilian war. The reason why turbines were not adopted by the 
navy was the difficulty to make them economical: in the smaller 
sizes. In the trials which were made of the turbines it wae 
diffcult to get the engineers to understand them, and they were 
also placed transversely in the ship instead of longitudinally. 
Owing to this lasv fact, heavy strains were met with in working. 

Mr. G. C. Alliugham said it was interesting to note that lead- 
covered cables were uzed, and apparently worked well, when 
cables in damp cellars and such places were supposed to rot very 
quickly. He wished to know whether fibrous iasulation had been 
tried on board ship. He should also like to know whether twin 
cables had been so used, as he thought their use would save much 
complication in the cable work, N 

Mr. A. J. Lawson said that in the description of modern 
practice as described in Mr. Grove’s paper, one thing which had 
struck him was the departure from the central - station method 
in the lighting of ships of war. The generating sets were dis- 
tributed all over the ship, often a long way from the main engine- 
rooms and from each other. Consequently there was a great 
length of steam. piping. with all ita attendant losses. There was 
also complication of the wiring, in which ring mains were a 
necessity. Many years ago, in 1884 and 1885, he wae engaged 
in the lighting of steamships, and then their practice was to 
put engines and dynamos in the main engine-room, the dynamos 
being belt-driven, and supported, like the engines, on brackets built 
on to the frames of the ship. The speed of the engines was about 
the same as ab present—350 revolutions, but the dynamos ran at 
from 1,200 to 1,800 revolutions per minute; and although the 
engines were anything bub economical in steam consumption, he 
doubted if they were nearly so wasteful as those mentioned in the 
paper, of which the high consumption was to a large extent due 
to the long length of steam-piping used among other causes. 
Some of those present might have crossed Lake Superior on the 
vessels of the Canadian Pacific Railway, to which he referred un 
the occasion of the first visit of the British Aesociation to Canada. 
Again, the Admiralty, for very inadequate reasons, bad adopted a 
voltage which was used by nobody else—a standardisation of the 
wrong kind. He thought the sooner they went to 100 or even 
200 volts, and got machines which had nob to be specially wound, 
the better it would be. This increased voltage and the return to 
“ central-station” methods on board ship would reduce the massing 
of cables shown in some of the illustrations, and produce better 
results in every way. 

Mr. C. E. Grove, in reply, said he was glad the paper had elicited 
80 much criticism. Mr. Evershed thought the Admiralty were 
well to the front in electrical matters, and Mr. Crompton went to 
the other extreme. He himself thought the truth lay between 
those two s atements. His paper, he thought, showed that in 
some respects foreiguers were treating electrical enterprise better 
than our own navy. The Admiralty were too conservative. Mc. 
Richards showed that the Admiralty waited to see if anybody 
else made a success of a thing before adopting it, buv he thought 
they often waited rather too long, and that there was room in thie 
country for a little more liberality towards enterprize. If there 
were any differences at all between the reliability of an engine or 
a dynamo, the balance was on the side of tho dynamo. People, 
however, would not believe that electricity would work succees- 
fully even tramways, and railways, and other thinge. In time, 
the mechanical engineer would have to be an electrical engineer 
aleo, and things would then stand on their proper footing. Me. 
Richards had remarked that they must suit the machinery to the 
ship, but he thought thia opinion was erroneous. Ships had again 
and again been built round various objects. They had been built 
round epecial guns, and within the last few years the Admiralty 
had built ships round the Belleville boiler, this being different 
to the usual type. There was then no reason why a ship 
should not bo designed round an electric power station. Mr. 
Swinton showed how necessary it was to have slow, steady 
action in the working of gune. He (he speaker) was an admirer 
of the beauty of hydraulic power, but he thought the reason why 
hydraulic power was used for these guns was that the principal 
firm of gunmakers —viz , Messrs. Armstrong and Co. - were also 
great hydraulic engineerr, and therefore the two things went 
together. He thought that if Messrs. Armstrong and Co. had 
been electrical engineers, the same might have applied to elec- 
tricity. Electricity seemed to be especially applicable to the 
moving of turrets on ships, it being used very successfully in the 
American navy. 


ELECTROGRAPHS. 


The following illustrations are taken from an article by Prof. 
Elmer Gates appearing in the American Inventor.. In the article 


in question a number of other electrographs showing interesting 


ric. 1 


details are given, but we have to confine ourselves to repro- 
ducing three of our contemporary’s illustrations. Fig. 1 was 
obtained by placing a sensitive plate in a lightproof envelope 
and subjecting it to the action of a 10in. spark from a static 


Fic. 2. 


machine. The author discusses the variation in the effect pro- 
duced when the spark takes place through other media than 
air. The curious effects shown in Figs. 2 and 3 were obtained 
by placing a sensitised film between two shellaced surfaces of 
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glass, and the author olaims that these are the first photographs { being manufactured under Mr. A. E. Jackson’ d : 
in which an electrical wave length has been shown. He states | finding, we understand, a ready ales They Le ENT 
that in Fig. 3 a lower potential was used, which corresponds to | suited to high steam pressures, and the bodies of the traps are 


z Fia. 3. 


a longer wave length. Without more information as to the 
exact arrangements when these extraordinary photographs were 
produced, it is difficult to say exactly what has caused the 
st ratifioation which is shown, but we do not think Prof. Gates is 
correct in his assumption that he has been able to get electric 
discharges with such short wave lengths as are shown in his 


. ‘THE TUNLEY STEAM-TRAP. 


photographs. 


We have recently had brought before us a new steam-trap 
now being manufactured by Messrs. Fletcher Bros., of Ashton- 


under-Lyne, under the name of tho Tunley steam-trap. The 


action of the trap is exceedingly simple, and involves very few 
moving parts. These can be seen from the section of the trap 
shown in Fig. 1. The valve, which is a balanced one, is formed 
on a spindle, which extends down to the bottom of the trap, 
and is there secured to a cylindrical receiver; which in the 
ordinary. way floats on the water contained in the body of 
the trap. The system of drains is conn to a pipe, 
which drips into this cylindrical receiver. The buoyancy 
of the receiver keeps the valves against their seats, except when 
discharging. A tube carried down from the body of the valve 
acts as a guide to the lower end of the valve rod, which, how- 
ever, is perfeotly free in this tube. The tube also acts as a passage 
for the condensed water delivered into the trap, which is thus 
always taken from the bottom of the receiver. ‘This condensed 
water fills up the recéiver until a point is reached at which 
its buoyancy is overcome, and the valve then opens and 
allows the water to discharge. The hand release which is 
provided to enable the receiver to be practically emptied 
is carried through a staffing box on the top of the valve, 
and which keeps at the end of the valve spindle. It will 
be seen, however, that there are no stuffing boxes on the valve 
spindle itself which would introduce friction and uncertainty in 
working. The outlet valve being of the balanced type, there 
is absolutely no adjustment required for a variation of steam 
pressure, which is a common cause: of steam-traps passing 
steam instead of water only. In the latest types the valves and 
valve seatings are made renewable. Another advantage in this 
trap is that it will respond at once to a sudden rush of water, there 
being no time lag as in those traps which are dependent upon 
temperature effects for their action, These steam-traps are 
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Fd. 1.—peotion of Pusey saimah (Jackson B awut). l } 
all iia to double their working pressure before leaving the 
voka: f a 8 


_.. QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
tp any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that tho neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ must be carefully written to prevent mistakes as 
to symbols, and all loose sketebes should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 

3 QUESTIONS. ä 
265. The armature of a stationary- field alternator has its halves 

connected in parallel. One of these halves is injured, and 
is completely disconnected. Explain what would happen if 
13 5 were now paralleled with other machines.— 
266. What would be the best plan for arranging a negative 
booster on an extended system of tramways where several 
routes require to have the current on rails, as it were, 
sucked back by these apparatus? Would it be satisfactory 
to have the negative feeders connecting on to a bus bar, 
or to have a number of boosters working on each feeder 
separately 7—MAaGNeT. 


ANSWERS. , 


Question No. 259.— What is your opinion of oil versus coal as 
fuel? Describe the method of burning the former. 
Best Answer to No. 259 (awarded 10s.).—A stéam-boiler 
arranged for combustion of oil fuel should produce no soot, 
The tubes may be smaller diameter than for coal, and heat- 
ing surface increased from 33 to 50 per cent. A boiler fired 
by caer ae be from one-third to one-fourth smaller than 
when by coal for same evaporative or and draught, 
Amongst the advantages of oil fuel may be cited the follow 
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ing: (1) reduction of weight 
bulk about 35 per cent. ; (2) reduction of number of fire- 
men about the ratio of 4: 1; (3) prompt kindling and 
extinguishing of fires. The adyantage or otherwise of oil 
will, of course, depend greatly on the relative prices of oil 
and coal. Roughly, the cost per 1,000 unite of heat with 
cen = 12s. per ton would be 14d., to 12d. per gallon 
with oil. 


Natural oils are usually distilled, and the heavier por- 
tions used as fuels. Petroleum, petroleum refuse, tar, 
creosote tar refuse, have a higher calorific power than coal ; 
they contain a much larger quantity of hydrogen. 
Petroleum is a natural hydro-carbon oil, and in its crude 
stats it has calorific go 14 times that of coal. The 
best petroleum fuel oil has a specific gravity of 818, and 
weighs 10lb. x 818lb. =8'18lb. per gallon, its composition 


being: - 
e NR 86 34 
Hass 86 13:51 
Oxygen and impurities...........,. . 1'15 
100-00 


It contains three times the hydrogen contained in good 
coal, Theoretical heating pewer of fuel oil is 20,882 
thermal units, and its theoretical evaporative power 
= 20,882lb. + 966lb. = 21 56lb. of water, from and at 
212deg. F. per pound of oil. Its actual evaporative power 
is 15 lb. to 17lb. of water, from and at 212deg. F. per 

und of oil. Ite flashing point is about 217deg. F. 

enerally, 104 gallons, or 104 x 8'18lb. = 8511b., of this oil 
are equal in evaporative power to one ton of good coal. 

It may be interesting to note some figuros from teats 
made in Philadelphia some time back to ascertain the 
relative values of coal, petroleum, and gas: 5 

"4 7 Pounds of water from 


7 and at 212deg. F. 
Ilb. anthraeite coal evaporated .. ......... 9 70 
IIb. bisaminous coal evaporated ............ 10°14 
Lb. fuel oil, 36deg. gravity.................. 16°48 
1 cubic foot gas, 20 c.p. r . 1:28 


The gas used was that obtained in the distillation of 
petroleum, having the same fnel value as coal-gas of equal 
candie-power. Taking the :fficienoy of bitnminous coal as 
a basis, the calorific energy of petroleum is more than 
60 per cent. greater than that of coal, whereas theoretically 
petroleum exceeds coal only about 45 per cent., one con- 
taining 14,500 heat unite, the other 21,000. 

M of Burning Oil Fuel.—The oil is burnt in a 
boiler furnace in spray, after boing pulverized by steam or 
compr air. It cannot be burnt in a coal-burning 
furnace, as it makes an enormous amount of smoke. To 
prevent smoke, the oil is burnt with a large supply of air 
in a brick-lined chamber. The quantity of air required 
for combustion is one-third greater than for good 
coal. o minimum quantity of air that should be pro- 
vided is 38ib. per pound of oil. The system of effecting 
combustion by pulverising the oil with steam involves 
the expenditure of from 8 to 13 per cent. of the total 
quantity of steam produced by the boiler in atomising the 
oil, or converting it into spray. In experiments on Russian 
railways with oil fuel, Mr. T. Urquhart obtained an actual 
efficiency equal to 83 per cent. of the theoretical heating 
value. In the Urquhart system of burning oil, the 
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by about 40 per cent, and petroleum is fed to the furnace by means of a spray 
injeotor driven by steam. An induced current of air is 
‘carried in around the injector nozzle, and additional air is 
‘supplied at the bottom of the furnace. Figs. 1 and 2 show 
system of burning 


adopted by him. The firebox has to 
he lined with firebrick owing to the intense heat. The 
Holden system of liquid fuel burmng consists of oe 
the bars of the grate covered with about Zin. of solid fue 
on whieh the oil is sprayed. On the express engines on 
the Great Eastern Railway the coal consumption is 35 Alb. 
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r mile, taking the average of over 3,000 miles. With 
iquid fuel the average for the same work is 11-8lb. per 
mile fer coal for lighting up, standing, étc., and 10 ölb. of 
oil per mile, making a total of 22°3lb. of combined oil and 
soal par mile.— F. BRUTON. 


Answer to No. 259 (awarded 58.).— Oil, in the sense we 
now use the word, is the residual, aux to about 
60 per cent. of the charge, which remaias after the pure 
petroleum has been removed from the crude product of the 
wells. Delivered free on board at any English port, it 
could be had, providing a demand existed sufficient to 
justify a supply on a large scale, at between 25s. and 20s. 
per ton. This fact—its high price—is the only material 
objection to ite extended use for every purpose, whether of 
steam-raising or manufacturing process, for which we now 
employ coal. The question whether the indirect advan- 
tages of its use may not outweigh the single great defect 
of high first price is one which it will be our task to oxamine, 
The calorifie value of good coal is 14,000 B T. U., its 
efficiency in a boiler about 8,000 unite. The calorific value 
of petroleum residuals is about 18,000, ite efficiency in a 
boiler about 16,000 unite. One ton therefore of oil repre- 
sents a calorific value of two tons of coal. Under economical 
conditions this duty is found in practice to be increased by 
half. Therefore one ton oil equals three tons coal; one 
ton of oil occupies 39 cubic feet, one ton of coal 44 cubic 
feet. Therefore oil at 25s, per ton equals in efficiency 
coal at 7s. 4d. per ton—not by any means an 
exorbitant price in these days of coal strikes. A ship 
carrying y 7,000 tons of coal will travel as 
fast and as far carrying 2,000 tons of oil, and will have 
5,000 tons capacity in addition for passengers or cargo, 
or carrying 7,000 tons of oil will travel three times 
as far without having to refuel—a distance increased 
to 34 times if the same cubic capacity of bunker space be 
rovided. The chief oil wells of the world are situated in 
nited States, on the Caspian, in Galicia, Canada, Burma, 
Venereulla, and Baka. A nearer approach to any of those 
will reduce the price and iacrease the usefulness of oil fuel. 
“It is through the Suez Canal, along the Eastern trade 
routes, that the greatest triumph of liquid fuel may be 
expected. Every milo adds to the cost of English fuel in 
that direction, and renders competition with ‘ astatki’ 
shipped at Batoum more difficult.“ 

The other chief advantages are: (1) it is quite smokc- 
less—an advantage to a man-of-war, or any power producer 
who lives within bail of an inspector of nuisances ; (2) the 
fires are lit rapidly and easily suppressed ; (3) the tempera- 
ture of the fl eme is constant—ueeful in armour-plate bond- 
ing and allied trades; (4) fire can be manipulated by 
merely turning a ooek; (5) labour employed in stoking 
enormously reduced; (6) no soot being deposited, the 
boiler tubes will require very much less cleaning; (7) it 
may be fed aboard ships with very great rapidity, and may 
then be stored in spaces useless for cargo—betwoen double 
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bottoms, water-ballast chambers, etc.; (8) no clinkers, no 
ashes, no periodical cleaning out of grate; (9) hence a 
longer-lived boiler. 

The disadvantages are as follows: (1) Difficulty of 
obtaining suitable oil, to be discounted against the more 
frequent fuelling with coal. (2) Danger of explosions. 
This is not ssrious. Petroleum residue is probably quite as 
safe as coal; its flashing point, 170deg. C., need never, if 
proper care is taken in design of storage tanke, etc., be 
nearly approached. Even crude petroleum, if exposed for a 
little time to the action of the air, loses most of its dangers. 
After a fortnight’s exposure its flash point is about 70deg. C. 

Methods of Burning.—The methods of burning oil are 
very numerous; they may, however, be divided into three 
classes, which we will consider in their order: (1) hearth 
furnaces, (2) gas furnaces, (3) spray furnaces. 

1, Hearth furnaces, sub-divided into pan, step, drop, and 
oozing, all employ in one form or another the system of 
direct combuation of the oil. This is done by keeping it 
ignited while (1) flowing in a broad or a number of thin 
streams over iron plates inclined from the furnace door 
towards the back ; (2) welling up into shallow fluted trays 
placed on firebars; (3) dropping over serrated plates; (4) 
oozing up under pressure through the pores of a pumice 
stene or asbestos slab placed in grate after the manner 
of an ordinary Jamp wick. These methods, though all 
employed with some success, are now somewhat obsolete. 
The chief objection is a defective air supply, and con- 
sequent smoke nuisance and inefficiency. 

2. A gas furnace is one in which oil is supplied to 
furnace in a gaseous state. The oil on leaving supply 
pipe flows over a hot plate, the more volatile conatituents 

ing evaporated, the less passed on in succession to still 
hotter plates until all possible is rendered gaseous, the 
residue falling on to and being burned on the firebars. 
The gas entering firebox is ignited and reduced to flame. 

3. Spray Furnaces: In these furnaces the oil is divided 
into small sprays by a steam or air jet, and is then com- 
pletely -burnt in a vaporous condition by means of tbe 
in ction of air. They, again, take many forms, one of 
the simplest consisting of two concentric tubes brought to 
fine nozzles at the ends (as in the steam and water feed of 
an injector, and being in the same manner adjustable), the 
inner one of which is connected to the oil, and the outer 
one to the upper portion, filled with air, of a gasometer 
about half full, containing oil under an air pressure of about 
two atmospheres. The aerated and atomised issuing 
from the combined nozzle is ignited, and being deflected by 
a firebrick bridge, impinges on the heating surface of the 
boiler. In other forms steam is the disrupting agent, but 
all are worked on the same principle.—Huao FLINN. 
Question No. 260.—Give a rule for determining the proper 

distance between the driving centres of belt-driven pulleys 
and the minimum diameter of the same for a given power 

transmitted. f 

Best Answer to No. 260 (awarded 108.) .—It is rather 
difficult to lay down a hard-and-fast rule as to the proper 
distance between the centres of driving pulleys, as these 
conditions are in the majority of cases fixed by circum- 
stances and not by rule; this aleo applies to the size of the 
pulleys. Authorities do not agree on this point at all. 
Prof. Jamieson, for example, states that pulleys should be 
as far apart as possible, and their diameters as large as 
possible; while, on the other hand, during a discussion on 
the paper Belte for Machinery,” Mr. Mavor stated that, 
where possible, the pulleys should be kept apart not less 
than three times or more than four times the diameter of 
the larger pulley. 

These two opinions obviously do not agree with one 
another; both are probably the result of practical expe- 
rience acquired under special conditions. In regard to the 
former, it is undoubtedly very injurious to belts to be bent 
round small pulleys, but a limit is soon reached when the 
increase in diameter of the pulley has no practical effect on 
the life of the belt as far as continual bending is.concerned. 
There must also be a limit to the distance apart of the 
pulleys, as the weight of a long and wide belt would absorb 
a groat deal of power, and a long and narrow one would be 
always stretching and need tightening. A practical rule 
for the minimum size of pulleys is to make their diameter 
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100 times the thicknesa of the belt. In regard to their 
distance apart the matter is rather more involved. We 
must assume that the belt is straight from one pulley 
to the other—that is, that there is no sag—ae it is not 
always possible to have the slack side on tbe top, In Fig. 1 
let A and B represent the centres of the two pulleys and 
D E the line of the belt. Draw BC parallel to D E, and 
let ¢= the angle which the radius perpendicular to the belt 
makes with the vertieal. Then the amount of surface of 
the pulley A in contact with the belt is (7 +2 ¢), and of 
the pulley B (r-2¢). Now, it is obvions that when the 
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pulleys are of different sizes the larger has an area of 
contact er than two right angles, and the smaller one 
lese than two right angles, and the further away they are 
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from one another the less the excess or defect is from two 
right angles. We must therefore find the law connecting 
the distance betweon the two pulleys and the angle ¢. 
From Fig. 1, sin petit | 

when R and r are tho radii of the pulleys and m the 
distance between their centres. 

(n -1)r 
=a 


Now, it will be simpler to explain m in terms of the radii 
of the pulleys: — 
Let m=z (R +r), where z is greater than unity, 
in ch (n-1)r_n-1 l 1 
nag z(R+r) n+1 z` | 

Now, n is the velocity ratio of the two pulleys, and is 
therefore fixed in any given case. In any particular case, 
therefore, & merely d on the distance between the 
centres of the two pulleys. | 


Let Rur, then sin ¢ = 
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The curves shown in Fig. 2 illustrate this dependence in 
various practical cases. The line ab gives the points on 
the curves where any addition to the length of the belt 
does not produce a great enough increase in the angle of 
contact sufficient to compensate for the extra space taken up. 

Take an example. 


Let R= 6“ - O“; 
121-67; 
then n- d, and m=x (R+r) feet =z x 7 5. 


Now follow the n=4 curve in Fig. 2, and at the point 
where it cuts a b, r= 3-76. 8 
. m=575 x 7:5 =28ft. 13in. 

Of course, with the longer belts there will be more 
lapping owing to the sag of the belt, so in these cases a 
less length than that provided by the curve would be 
permissible. 

It is sometimes stated that a heavy and lengthy belt acts 
to a certain extent like a flywheel, and tbis bas been 
advanced as an argument in favour of long belts. A little 
consideration, however, will show tbat tbis is a most 
expensive and unsatisfactory method of promoting steady 
running. It would be better to use a slightly heavier 
flywheel than depend on the inertia of an expensive belt, 
which is ever so much more liable to accident and deprecia- 
tion, besides taking up very much more valuable space. On 
the other hand, when very short belts such as recommended 
by Profs. Ayrton and Perry have been used, difficulty has 
arisen owing to slipping due to the very small angle of 
lapping of the pulley by the belt.—W. B. 


Answer to No. 260 (awarded 5s.).—This question is a 
difficult one to reply to in the form in which it is set, as 
the distance between the centres of the pulleys or the 
length of the drive for any particular case usually involves 
so many considerations of a more or less practical character 
that no formula can be framed embodying all of them. 
Further, belt driving may vary between fairly wide limits, 
and the success or otherwise of any arrangement will only 
show itself in the life of the belt. It is possible, however, 
to formulate the general principles underlying the successful 
practice. 

In many cases the length of the drive is fixed by the 
special circumstances, and the belt has to be designed with 
a view to transmitting the load only, rather than efficiency 
of driving. We will consider that the caso under notice is 
a main drive—that is, from the engine pulley to the second 
motion shaft—as this drive is usually the most important 
one. Moreover, any remarks respecting a primary drive 
apply equally well to a secondary drive. Tho resistance 
of a belt to slipping is directly dependent upon the least 
arc embraced by the belt, and this always occurs on the 
smaller pulley. Further, the least arc of contact varies 
with the ratio of the diameters of the pulleys and tho 
length of the drive. Tho ratio of the diameters of the 
peer is fixed by the speed of the engine and the required 
speed of the second motion shaft, and for any individual 
case is constant. We have therefore only to consider 
the. influence of the length of the drive upon the 
arc of contact. The shorter the drive with pulleys 
of unequal diameters, the less the arc of contact and 
the lower the resistance of the belt to slipping. Tho 
effective pull or twisting effort of a belt is the difference 


between the tension on the tight and slack sides, and for 


any given arc of contact the tension on the slack side must 
usually be some fraction of the tension on the tight side, 
and must be greater tho less the arc. It follows, therefore, 
that if the arc of contact is small the effective pull of the 
belt is reduced, or, in other words, the maximum tension 
is increased, and, therefore, the size of the belt has to be 
larger than necessary. In practice the average arc of 
contact, on the smaller pulley, embraced by the belt is 
about 20 of the whole circumference, or tho belt subtends 
an angle of 162.Jeg. at the centre of the pulley. Thero 
are, however, many belts running successfully with less 
arc of contact, but this represents about the beat practice. 
The arc of contact should not be less than 0 unless this 
cannot be effected without a very long drive. The 
importance of making the arc of contact as large as 
possible is shown in the following table, which has heen 


calculated for an average coefficient of friction of ordinary 
leather belting on cast-iron pulleys : 


Ratio of effective pull to 


Angle of embrace of belt tension on slack side 


on small pulley. 


just before slipping. 
IS ˙ A „ 137 
IJ77T•ö;ö˖;— E 1 33 
000% 8 1:30 
LOO: öö;ͤ; 1'19 
II! C 1'12 
13. 8 1 00 


From the above table it will be seen that when the angle 
of contact is 162deg., or 4% of the pulley circumference, 
the effective pull on the belt must not exceed about 1:33 of 
the tension on the slack side, and when the angle is 144deg., 
or 0 of the circumference, it should not exceed about 1°12 
of the slack side tension, otherwise the belt will slip. A 
rule may be given to connect the length of the drive aud 
the difference of the diameter of the belts when the are of 
contact of the belt on the small pulley is decided upon. 
Thus for the above two cases, 


If C=distance between the centres of the pulleys, in feet ; 
A= difference botween the diameters of the pulleys, in 
feet ; „ 


then for an arc of contact of 30 of the circumference, 
C=33A; 
for an arc of contact of +4, of the circumference, 
N C216. 

The minimum diameter of the pulleys is governed by the 
thickness of the belt, and the thicker the belt the larger 
should be the minimum diameter. With thick belts running 
on small pulloys there is undue straining of the belt, and 
its life is unnecessarily shortened. It is considered that 
the diameter of the smallest pulley should, if possible, not 
be less than about 100 times the thicknoss of ‘the belt. 
The thickness of the belt is, of course, determined by the 
power transmitted, speed, width, and effective pull on the 
belt, and may be obtained from any of the rules given in 
the ordinary text-books.—E. W. T. 4 Sale 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Burnley.— The Corporation invite tenders for cables. Tenders 
by May 14. 

Salford. — The Corporation invite tenders for cables and 
accumulators. Tenders by May 7. 


Plymouth.—The Corporation invite tenders for 
construction, etc. Tenders by May 2. 


Glasgow. The Corporation invite tenders for a supply of 
electricity meters. Tenders by May 5. Details in our advertise- 
ment columns. 


Wimbledon.—Tbe Urban District Council invite tenders for the 
erection of additions to the electricity generating station, Durns- 
ford-road, Wimbledon. Tenders by May 15. 


London, E. C.- The Directors of the Great Eastern Railway 
Company invite tenders for the supply of stores and materials. 
Teudors by May 8. Details in our advertisement columns. 


Glasgow. — The Corporation invite tenders for the opening of 
trenches and the supplying and laying of underground conduits 
for telephone cables therein, etc. Tenders by April 30. Details in 
our advertisement columns. 

Southampton.—The Corporation invite tenders for the supply 
and erection of one 300-kw. continuous. current generator, coupled 
direct to a medium-speed vertical compound steam-engine. 
Tenders by May 1. Full particulars in our advertisement 
columns. 

King’s Lynn. — The Corporation invite tenders for the supply 
and erection of the following plant: steam dynamos, Lancashire 
boiler, economiser, condenser, pipes, etc., switchboard, and cables 
(supply only). Tenders by May 17. Particulars in our ad vertise- 
ment columns. 

London, 8 E. — The Bermondzey Vestry invite tenders for 
erection of a chimney shaft, about 150ft. high, of brickwork, on 
the site of their new electric generating station in Neckinger,” 
Spa-road, ab the rear of the public baths and waeh- houses. 
Tenders by May 4. 

_ London.—The Streets Committee of the Corporation of London 
invite proposals from firms or pereons experienced in the manu- 
facture and use of electric motorcars for the hire of an electrically- 
driven dustcart. Tenders by June 1, Full particulars io our 
advertisement columns, 


overhead line 
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Paddington.—The Vestry invite tenders for the execution of 
sundry works required to be done in certain alterations to the 
existing electric lighting arrangements at the public baths, 
Queen’s-road, Bayswater, W. Tenders by May 14. Particulars 
in our advertisement columns. 

Manchester.—The Tramways Committee invite tenders for 
the supply of (a) 150 car trucks, (ò) tramway bonds, (c) epecial 
track work and points and crossinge. Specifications, etc., may 
be obtained from Mr. J. M. M’Elroy, general manager, Tramways 
Department, Town Hall, Manchester. Tenders by May 7. 
.__Heywood.—The Corporation invite tenders for the supply and 
erection of Lancashire boilers, economieer, pipe work. feed 
pumps, two steam dynamos, balancer booster travelling crane, 
storage batteries, switchboard connections and station lighting, 
underground maine and feeders, and meters. Tenders by May 14. 
Particulars in our ad vertisemenb columns. 

Khyl.— The Urban District Council invite tenders for the supply 
and erection of—boiler-house plant: water-tube boiler, fittings, 
steam and exhaust pipes, etc.; engine-house planb: steam 
dynamos, pumps, etc. ; switchboard, etc. ; underground mains 
lamp-posta, etc. ; accumulators, metere, crane, eto. Tenders by 
May 14. Details in our advertisement columns. 


London, W.—The Central Electric Supply Company, Limited, 
invite tenders for the supply, delivery, and erection of two 
:1,200.i.h.p. Willans engines, each direct coupled to a three-phase 
H.T. generator ; six three-phase H.T. motors, each direct coupled 
to a L.T. continuous-current generator; and switchboards and 
connections for above plant. 
advertisement columns. 


Perth.—The Commissioners invite tenders for the supply and 
erection of 45 enclosed arc lamps and ornamental cast-iron and 
steel pillars, with switch gear, etc., complete. Persons tendering 
are to tender for the complete section, bub nob for part of above 
section. Specification, etc., may be obtained from Mr. John 
-Begg, clerk, City Chambers, Perth, on payment of £2. 2a., whioh 


sum will be returned on receipt of a bona fide tender. Tenders 


by 12 noon on May 7. 


_ Mariupol.—The Secretary of State for Foreign Affairs has 
aganrog stating. 
that tenders are invited by the Municipality of Mariupol not later 
than May 16 (29) for the construction and exploitation of an 
electric tramway and the installation of electric light in that 
town. Such particulars as have been received may be examined 
on personal application ab the Commercial Department of the 


received a dispatch from her Majesty’s Consul at 


Foreign Office any day between 11 a.m. and 5 p.m. 


Bar 
follows: (Contract No. 1) for the supply, construction, and 
erection of about 365 tons of cast iron and 235 tons of steel in 
an opening bridge over Barking Creek, 45ft. in clear opening, and 
to carry a double line of railway, together with two shore spane 
of 45ft. each, and the embanked approaches, and with all the 
electrical and other machinery and appliances incidental thereto 
and required for opening and closing the bridge by electrical 
power supplied from the generating station of the Council; 
(No. 2.) the construction of 73 chains of 3ft. Gin. gange single- 
line railway (83lb. tramway rails) and 38 chains of double-line 
railway, with granite sett paving on concrete, electrical rail 
bonding, etc. Tenders before 12 noon on May 7. 


Ia verneas.— The Highland Railway Company invite tenders for 


the Wick and Lybster light railway, extending from Wick Station, 
Highland Railway, to the village of Lybster, a distance of about 


134 miles, divided into two contracts—viz,: (No. 1, or Wick, 


conbract) 7 miles, or thereby ; and (No. 2, or Lybater, contract) 


64 miles, or thereby. Plans may be seen with and specifications 
‘and schedule of quantities obtained from Mr. William Roberts, 
the company’s engineer-in-chief, Inverness, on payment of 10a. 6d. 
for each contract, An assistant engineer will meet intending 
tenderers at Wick on 27th insb., at 9 a.m., and accompany. them 
over the route of the new line. 
Gowenlock, secretary, Inverness, and marked on outside ‘‘Tender 


for Wick and Lybster Railway,” will be received on or before 


May 8. 
RESULTS OF TENDERS; 


f Bangor. — The Lighting Committee have recommended that the 


contract with Messrs. Verity and Co. for a switchboard be 
. accepted. i 

- Hereforä. —Tho Committee of Visitors have accepted the tender 
of Mr: A. H. Wood for the electric lighting of the asylum at a cost 
of £4,462. 

Keighley.—The Corporation have accepted the tender of Messrs. 
G. H. Woods and Co., 77, Northgate, Blackburn, for wiring the 
new municipal offices now in course of erection, at £220. 

Falham.—With regard to the list of tenders received by the 
Vestry for the supply of 250 meters, referred to in our issue of 
the 13th inst., in which it was stated that Messrs. Johnson and 
Phillips tendered for the Hümmel meter, we are informed that it 
was Meesrs. Hartmann and Braun's meter for which they quoted. 


J. Bakewell and Co., 130, Queen Victoria-street, E.C. E522 10 0 
H. Lewis and Fletcher, St. Mary-street, Cardiff ........ 366 0 0 
Clay Bros. an Co., Custom House-street, Cardiff. 352 10 0 
W. A. Baker and Co., Commercial-street, Newport, 

Mün. oeren a E 8 340 0 0 
Edwards and Armstrong, Windsor-place, Cardiff 286 0 0 


enders by May 22. Details in our 


king. — The Urban District Oouncil invite tenders as 


upon the same was withdrawn. 


Tenders, addressed to Mr. Wm. 
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Colwyn Bay.— The Urban Dietrict Council have received the 
following tenders for the erection of buildings, ete., for electric 
lighting station to be established at Ivy-streeb, Colwyn Bay: 
J. Biggs, 333, Farm-street, Hockley, Birmingham... £1.851 13 0 
J. M. and R. Roberts, Colwyn Bay (accepted). .. .. 1.527 2 10 
Tucker Bros., Colwyn Bay A E T 1,718 7 0 


electric light installation, King’s College: 
Alliance Electrical Compeny . £1,722 0 0 
Alliance Electrical Com pany (alternative estimate)... 1,644 10 0 
Tamplin and Makovski |.........,..... e . „656 6 
Tamplin and Makoveki (alternative estimates 
e, ³ðxKK aces 444 5 9 
Drake and Gorbamuꝛ . 1.343 0 0 
Drake and Gorham (alternative estimate) .. . ... 209 15 0 
National Electrie Wiring Company, Limited * 1,173 8 4 
J. O. Grant XETT) 92 62 600 66525 6 „„„„ 6 „„ 6 0% e soe 1,160 0 0 
D irL . 
BUSINESS NOTES. 
TRACTION. 


New General Traction Co.— The transfer books of this Company 

will be closed from 28th inst. to 12th prox., inclusive. 1 
Ashton. — The District Council have decided to make another 

attempt to arrange with Pemberton with regard to the proposed 


tramways. 


Norwich.—A trial run has been made on the Sprowston-road 
section of the Norwich Electric Tramways Company's line. It is 
expected that the system will be opened about Whiteuntide. 

Rawtenstall.— The Electric Light and Tramways Committee 
are con‘idering proposals from the Rossendale Valley Tramways 
Company and from the Accrington Corporation Steam Tramways 
Company. i 

-Skone and Echt Light Rallway.— The Tramways Committee 
of the Aberdeen Town Council have before them a letter from the 
District Committee with reference to the proposed ligho railway 
to Skene and Echt. ‘ 

Cardifi.—The question whether a separate generating station 
should be erected for the tramways has been postponed till May 7. 
In the meantime it is stated thad the Lighting Committee can 
supply energy for traction purposes ab 95d. per unit. | 

Sunderland. —I»v is reported that the agreement between the 
Corporation and the tramways company has been settled subject 
to certain details. It is proposed to use the premises ad joining 
the town hall for electric lighting purposes in connection with the 
tramway system. | ö 

Worsley.— The District Council have been authorised by a 
public 51 to oppose the South Lancashire Tramway Com- 
pany a Bill and the Lancashire Electric Power Company’s Bill now 

efore Parliament, eo far as the schemes of these companies affect 
the interests of the township. | 
_ Teddington.—The agenda for the last meeting of the District 
Council contained the following notice of motion: Thad the 
resolution of Feb. 23, 1900, as to the purchase clause of the London 
United Tramways (Extension) Bill be rescinded.” When called 

Paisley. — The Corporation on the 20th insb, received yet another 
offer from Mr. Murphy with regard to the proposed tram ways. 
Ab a meeting of shopkeepers on Tuesday the measure war approved 
of, and it was agreed that a petition be prepared in supporb of the 
scheme to be signed by shopkeepers and presented to the Council 
ab their special meeting this week. 


Swansea,—At the last meeting of the Town Council the follow- 
ing resolution was discussed and defeated: ‘‘That no further 
expense or costs be incurred in respect of the 7 9 2 application 
on behalf of the Swansea Corporation to the Light Railway Com- 
missioners for powers in relation to the construction and working 
of light railways or tramwaya until the opinion of some experp 
tramway engineer has been obtained as to the feasibility, cost, and 
probable revenue thereof. ; : 

Leamington.—A special committee of the Town Council sab on 
Tuesday to consider the present position of the tramways question 
arising out of the application of the company for a provisional 
order. It was proposed that the resolution to purchase the tram- 
way, paseed ab a previous meeting, be rescinded, and that a 
agreement be entered into with the tramways company. Finally 
it was decided to refer the question back to the committee, the 


members of which were increased in number from five to eleven. 


Hertfordshire.—The Commissioners have recommended an order 
in consequence of the enquiry recently held into the application made 
by the Hertfordehire County Council and the Metropoliten Tram- 
ways and Omnibus Company, Limited, for an order to authorise a 
light railway commencing ab the Middlesex and Hertford county 
boundary in the Hertford-road ab the termination of the proposed 
Waltham Cross and Enfield light railway, and running thence. in 
a northerly direction along the Hertford road, the various portions 
of which are known as Crossbrook-street, Turner’s-hill, New- A 
Cheshunt-street, Cheshunt Wash, and Furnford. 

.Nqw Companies.—The Adelaide Electric Tramways, Limited 
has been registered with a capital of £3,000 in £1 shares, the 


object being to carry on the business of tramway, railway, and 


vehicle proprietors, locomotive, carriage, track, and dynamo 
manufacturers, etc.—The Johneon-Lundell Electric Traction Com. 
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pany, Limited, has been incorporated under the Companies Acte, 
1862 to 1898, with a capital of £300,000, divided into 60,000 shares of 
£5 each, of whioh 20,000 shares, the largest number allowed by 
the rules of the Stock Exchange, are taken by the vendors in part 
payment. The balance —viz., 40,000 sharee—was offered for 
subscription this week. 

Leith.—The Special Tramways Committee of the Town Council 
on Wednesday resolved to recommend the Council to purchase 
the tramway undertaking in the bargh and lease it to the Edin- 
burgh and District) Tramways Company. 
£90,000. The Council is to receive 6 per cant. upou £62,500, the 
cost of the undertaking less the price of Morton-place property, 
which is not required by the proposa leseees (£18,000), and the 
price of horses.and plant, which they have agreed to take over ab 
£9,500. The Council is also to. receive 6 per cent, upon the cost 
of cabling Leith walk (£15,000), and of adapting the other lines 
in she burgh to electrical traction (£42,000), - 

Light Railway Orders. —The Board of Trade on the 20ch insb. 
confirmed the following orders made by the Light Railway Com- 
missioners : (1) the Dadley and District Light Railway (Extensions) 
Order, 1900, authorising the conatruction of light railways in the 
borough of Dodley and in the urban districte of Stourbridge and 
of Lye and Wollgecote in the county of Worcester; (2) the Mid- 


Suffolk Light Railway Order, 1900, authorising the construction. 


of a light railway in the county of Soffolk from Haughley to Fales- 


worth, with a branch to Debenham and Westerfield ; and (3) the: 


Rhyl and Prestatyn Light Railway Order, 1900, authorising the 


construction of a light railway in the county of Flint from Rhyl to 


Prestatyn. 


Lendon County Gounell Light Railways.—The Light Railway 
Commissioners commenced an enquiry on Wednesday into the 
application of the London County Council to construct under the 
Light. Railways Act, 1896, for electrieal traction, four lines of 
tramways - viz.: (I) from Clapham Common to Kingston; (2, 
from Deptford, by Shooters Hill, to Woolwich ; (3) from New 
Croes, by Lewisham, to Eitham ; and (4) from Archway Tavern, 
Highgate, to the county boundary. The line from Deptford to 
Wooiwich was first considered. Ib was stated that it was pro- 
posed to work the line by the slob or conduit system, which was 
the best suited to the district The estimated cosb, including the 
electrical equipment, was £178,637. 


Wandsworth.— On the agenda of last week’s meeting appeared 


a motion to the following effect: ‘‘That as the London County 
Council light railway scheme comes before the Railway Commis- 
sioners on aa 27, and as the District Board has failed to come 
to terms with the Council as regards improving the High-street, 
and, in consequeuce, are now oppoeing the whole scheme, that 
thie Vestry is of opinion that the Council’s propoeal would prove 
advantageous to the further development of the parish, and thab 
the vestry clerk be instructed to appear before the Commissioners 


to represent this Vestry to support the scheme.“ It was ruled 


that the motion was oub of order until the resolutions passed at 
the former meeting were rescinded. 

Ohester.—Ab a recent meeting of the Local Government Act 
Committee of Chester Town Council, a letter was read from the 
tramways company giving the information promised at the con- 
ference between the sub-committee and the directors of the tram- 
ways company, and a plan of the company’s stables and land was 
submitted. The question of value was considered, and instractions 
wero given to the town clerk to obtain professional valuations for 
the guidance of the committee and tho Council. The questions of 
system of traction and extensions to be recommended were con- 
sidored, aud Mr. Tharsfield’s report was referred to. 
resol ved, That the surveyor and Mr. Thursfjeld be requested to 
report as to the best routes for extensions.“ 


Wolverhampton —The Birmingham Daily Post says there 
r to be every likelihood of a hitch occurring in regard to 
the tramway service from Wolverhampton to the neighbouring 
towns after the Wolverhampton Corporation take over the control 
of the tramways within the borough boundaries on the lat prox. 
The British Electric Traction Company have been for some time 
negotiating with the Corporation as to the working of the system 
locally, bud up to the preeent we are informed that no arrange- 
ment has been arrived at S N through services will be main - 
tained with Bilston, Willenhall, 
regrettable if the public should have to suffer inconvenience 
through the authorities nob med ad a mutual understanding. 
In all likelihood the electric traction company will run cars to 
meet those under the control of the Corporation. 


Leeds. The Board of Trade inspection into the electrical equip- 
ment of the Vork - road and Becketb-street section waa held on 
Tuesday. It is expected thab electric cars will commence running 
on these lines aboub three weeks hence, by which time the second 
large steam dynamo now being erected by Messrs. Fowler will be 
ready for use. ‘The question of reduced fares has been referred 
back to the Traffic Sub-Committee. Orders have just been placed 
foroverhead wiresand cables forthe Beeston and Elland road routes. 
‘Orders have aleo been given for wires and cables for the Mean- 
wood-road and Woodhouse-street lines, upon which ab present 
horse cars are being run. Two additional steam dynamos similar 
to the one ordered recently are aleo to be obtained. It is esti- 
mated that in about another year and a half the committee will 
command sufficient power to work the whole of the city tramways 
by eleetricity. 

Gleucester.—-Ab the meeting of the City Council on the 24th 
insb, a letter was received from the Gloucester Tramways Com- 
pany with reference to the terms on which the Council would 
aupply electric power for new trams which the company propose 


The purchase price is 


It was 


and Sedgley, and it will be 


THE ELEOTRICAL ENGINEER, APRIL 27, 1900 


running. The Corporation offer to supply the company with 
600,000 units ab the following rates: 200, 000 at 2d., 200,000 ab 
13d., and 200,000 at lid., giving a return of £4,375. From this 
£2 500 was deducted as the expenditure, leaving a profit of £1,875, 
or 75 per cent., further reductions to be made on any additional 
supply. The company objected to these proposed charges as 
exorbitant, and suggested that for 600,000 units they should pay 
at the rate of 14d. per unit for 400,000 and Id. for 200 000, giving 
a total of £3,333, and a ‘profit, after deducting the estimated 
expenditure of £3,500, of £833, or 334 per cent. The terms 
submitted by the Council were confirmed. 


Middlesex.—The application of the Middlesex County Council 
and the North Metropolitan Tramways Company for an order to 
lay 15 miles of light railwaye, at a cost of £350,000 beyond the 
cost of lands and equipment, was before the Commissioners on 
Wedneeday. It was stated that the contract between the parties 
had nob been signed, and an adjournment was asked for. The 
Earl of Jersey said that ies had agreed on their decision. On 
the agreement being concluded the three main lines would be 
sanctioned. As to Railway No. 1, the Commiesioners proposed to 
recommend the order, and for so much of No. 2 as went to Station- 
road. The other portion of No, 2 had been dropped by the pro- 
moters. As to Railway No. 3, from Horneey to Whetetone, they 
would recommend the whole of that. Railways Nos. 4, 5, 7, and 8 
had been withdrawn. As to No. 6, the Commiesioners proposed 
to recommend an order for such part of it as went to a point north 
of Church End at Edgware, leaving oud the Cannon’s Park Estate, 
No. 9, the line to the generating station, would be granted, and 
No. 10 was withdrawn. 


LIGHTING AND GENERAL. 


Lytham.—Some move may shortly be expected in regard to the 
electricity installation. 

Eastern Extension Telegraph Co.—Sir John Wolfe Barry, 
K C.B., has been elected a director. 

St. Annes.—A start has been made of laying the cable for the 
electric lighting scheme in St. Aunes- road East. 

Ipswich —Prof. Kennedy’s report has been received, and will be 
laid before the Electric Lighting Committee in a few days. 

Cleetherpes.—The Urban District Council have elected Mr. 
Mackrill as chairman of the Finance and Lighting Committee. 

Maidenhead.—Application is to be made for sanstion to borrow 
a sum not exceeding £25,000 for the purposes of electric lighting. 

Grays.—Colonel A, C. Smith has held an 1 into the 
Council's application to borrow £12,000 to carry out Mr. Preece's 
electric supply scheme. 

Calais.— A powerful electric crane has been installed ab the 
Gare Maritime, to expedite the landing of the cross-Channel mails 
and passengers’ baggage. 

Fieetwood.—The furnace at the new electric light works, which 
is 80 constructed as to consume all the refuse of the district, will, 
we learn, shortly be in operation. 

Cupar.—The Lunacy Board will probably continue their presenb 
lighting arrangements for another year in order to have time to 
mature their plane for the electric light. | 

Cuba Submarine Telegraph Co.—The directors recommend a 
dividend on the ordinary shares at the rate of 6 per cent. per annum, 
tax free, for the half-year ended Dec. 31. 

St. George's (East).—The Vestry have received a letter from 
the Board of Trade stating that they had decided to grant the 
Vestry an electric lighting provisianal order. 

Hornsey.—-It is stated that the District Council, consequent 
upon receiving Mr. Hammond’s report favourable to the erection 
of. an electric lighting plant, intend to.retain the provieional order 
in their own hands. 

Sleaford.— The Bill for confirming the Board of Trade electric 
lighting. provisional order to the Urban District Council has been 

ubliched. The rates are 13s. 4d. per quarter for 20 unite and 80. 
or additional units. 

Jarrow.—The Town Council have appointed a deputation to 
give evidence in favour of the Durham County Electrical Power 
Company's Bill and againsd the Tyneside Company's Bill if a 
certain clause asked for be not inserted. 

Boilers.—The Vulcan Boiler and General Insurance Company, 
Limited, have iesued a little pamphlet entitled Notes for Boiler- 
Owners and Users of Steam Power,” drawing attention to present 
and prospective legislation on the subject. 

Hull.— The Chamber of Trades will again memorialise the Tele- 
phone Company with reference to the telephone breakdown at 
Hull, and particularly with respect to the question of a rebate for 
the time the service has been discontinued. 

Bridgwater.—Tbe Town Council last week, after some discus- 
sion, coafirmed the minutes of the Electric Lighting Committee, 
part of which referred to the signing of the agreement with Mr. 
Trentham in relation to the electric lighting works. 

Bridlington.—The Bill for confirming the Board of Trade 
electric lighting provisional order to the Corporation has been 
published. The rates pro are for any amount per quarter 
up to 20 units 13s, 4d. and 8d. for each additional unit. 

St. James and Pall Mall Electric Light Co.—The returns for 
the quarter ended 25th alt. ehow the amount of electricity sold as 
1,599,768 unite, estimated to produce £28,529, as against 1,161,987 
units, which produced £20,964, for the corresponding period of last 
year. 
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Barrow-in-Furness. 
just iesued, show the followin ; 
revenue, about E2. 600; expenditure, £1,900; prefic, £750. The 
prico of current is to be reduced as a result of the fine year's 
Wor King. 

Tynemouth.— At Wednesday's meeting of the Town Council it 
was said that the Cauncil were under an ement to supply 
electric power to the tramway company by the end of Jane,.and 


y 
it was anticipated that it would also be available for etreet-lighting | 


about the same time. 


Long Eaton.—The Bill for sere 1 Bri lighting pro- 
: to n Dietriocn | 


visional order granted by the Board of 
Council has been published. The propoeed maximum rates per 
quarter are for any amount up to 20 units 13e. 4d., and for each 
unit over 20 units 8d. . 

Hajifax.—Ad the last meeting of the Guardians the chairman 


said, referring to the recent installation of the electric light, 8 f 
ves 


they ought to take steps for supplying the light themse 


doing so they would, he believed, geb the carrent at half the price 


they were now · paying. 

Brightow.—The amended report of the Lighting Committee 
having been adopted, Mr. Wright will now cuntinue as manager 
and consulting engineer for the period 
months’ notice on side of the Corporation, and a resident engi- 
neer will be appoiated at £600 per annum. | 


Worksop.—Mr. Mountain, electrical engineer of Hadderefield, 
estimates that the cost of an dlectric lighting system for Worksop 
would be about £15,779, and he has advised the:Connoil to adver- 
tise for tenders ia the-electrieal papers. This estimate is based 
on the prices of material preeedent to the late rise. 


xchange Comtaltese to appotat a epectal eg day ta Ovosepern 
xchange ttee to ap d a spec ia n 
and Co., Limited, further issue of 7,662 ordinary shares of Eg each, 
fully paid, Nos. 46,419 to 54.000, and to allow to be quoted in the 
off lis) Commercial Cable Company's 3,333, 800dol. additienal 
capital stock, : 

Yarmouth. —The Harbeur Commission have agreed to the 
application of the Corporation for permiesion to lay three electric 
cables in the bed of the river, near the Lower Ferry, fur the 
transmission of the electric light from Yarmoeth to Gorleston. 
The trench for the cables will be excavated to a depth of 21tt. 
below low water. 

Farnworth.—The Local Government Board e into the 
County Council’s application for the loan of £22, has been 
held unopposed. It is proposed to erect a plant for lighting and 
traction purposes. Messers. Lacey, Clirehugh, and Sillar’s plans 
show that there will be three 120 kw. steam dynamos and two 


Lancashire boilers. 
| New Publication.—The already great number of Spanish 
| technical papers has been added to by the issue at Venlencia of 
: a small illustrated review called La Pequena Industeia. Its aim 
is the popularising of the knowledge of scientific phenomena. Ab 
the same time id will defend the interests of these employed in 


electrioal undertekings. 


! - Bangor.—The surveyor is constructing a well for the electric 
light works and destructor at a cost of £15. 10a. A steam pemp 


is to be set up, ab a oost of £28, to pump the water into the over- 


head tark, and additional cables are te he laid from the Eayles 


Café to So. Winifred’s School along High street, also to Victoria. 
avenue and Temple-road in Upper Bangor. 

Acctington.—The great ehimney at the electricity and des- 
tructor works was practically completed early last week. The 


destructors are about halfway finished. The boilers, to provide 


steam when necessary to drive the electric plant, have been pnt in. 
and the whole work rted to be progressing satisfactorily. The 
entire combination wlll probably be ready to commonce operations 
about September. 

Mackey Hicotric Lamps.—We are informed by the Mackey 
Electric Lamp Company that they have now completed their new 
factory, and hence are now able to supply 
incandescent lamps from stock. These lamps, which are entirely 
of Englieh make, are subjected to most careful tests before they 
are allowed to leave the makers’ works. The firm make a speciality 
of high-voltage lamps, in which they claim to have secured great 
success, 

Limerick.—A special committee of the Town Council have 
passed the following resolution: That we recommend the Council 


to oppose the Shannon Water and Electric Power Bill on the lines 
seb out in the petition àagainsb the Bill so as to safeguard our 
interests in the waterworks, and the Electric Lighting Order, 
1892, and that we instruct our parliamentary agents without 
incurring unnecessary expense to maintain our position in opposi- 
tion to the Bill.” 

London Gazette.—The diech 
bury, has been suspended for three i from March 8, 1900. 
bankeapt to be discharged as from h 8, 1903; bankrupt’s 
assets are not of a value equal to 108. in the pound, ete.—The first 
meeting re E. Bates, Stockton Heath, Warrington, will be held on 
May 2 at 2.30 p.m. at Official Receiver’s offices, Byrom-street, 
Manchester, and the public examination on May 28 ab 11 a.m. ab 
Court House, Quay street, Manchester. 


e of Mr. E. L. Joseph, Brondes- 


or by the Surrey Electric 
mpany under the Electric 


1890, stating that the Board proposed to make t 
form in which it was now transmitted to the Council, the Council 


i a cop 
Die 


of five years, at three 


large quantities of 


—The returns for the first year’s working, | bave decided to insist on the insertion of clauses in the ord 
figures: capital outlay, £33,000; o disturbing 


viding for the usual notices to be given in res to disturb 
the roads, paying for their reinstatement, ete. = ing 

Appointments Vacaat. — The Bradford electricity works 
depastmend require a chief assistant to the superintendent engi- 
neer.—The Shoreditch Vestry invite applications for the position 
of chief clerk and book-keeper in their electric lighting depart- 
ment. Partioulars of these vacancies and others referring to 
appointments of a janior assistant, etc., will be found in our 
advertisement columns.—A shift engineer is also wanted ab the 
=e and a second assistant ab the York Corporations’ electrici 
wor e f 

Bradferd.—The Postal Committee of the-Chamber of Commerce 
have had referred to them a letter drawing the attention of the 
Chamber to the serious inconvenience w was caused by the 
inefficiegt telephone serviee in Bradford, and the im posaibiliey of 
securing. attention from the company or compensation for 
loes of the services of the telephone. It was mentioned that 
during the past two months the writers af the letter had been 
unable to communicate by telephone, and were in that position ab 
the time of writing. 

Kensington.—In the last issne of the Citizen appears an inter- 
view with Mr. Philip Monson, the lighting engineer of Kensington, 
from which ‘we quote the follawing question and answer: What 
about electric lighting?” That must come some day. We are 
a very proud parish, you know, and people will want it done in 
the best style, but our Vestry cannot see their way to put down a 
good system, which in the main streets will cost something like 

per lamp. Take a street as 10 lampe, and figure out our 90 
miles of streets for yourself.“ . 

Grantham.—The Bill for confirming ‘the electric lighting pro- 
visional order of the Board of Trade to the Urban Electric Supply 
Company, Limited, has been published. The following maximum 
rates per quarter are proposed: (a) for any quantity not exceed- 
ing the equivalent of 91 hours of supply, at the maximum power 
which has been demanded, at the rate of 7d. per unié;. (b) 
for any further supply. nod exceeding the equivalent of 91 hours 
of supply at such maximum power, ab the rate of 4d. per unib ; 
and (c) for any further quantity at the rate of 21, per unib. 

Dinner.—Ab the Hotel Metropdle, Swanses, last Saturday, a 
dinner wea given in honour of Mr. nel F. rue. who, after 
being for nearly 20 years the popular and efficient manager of 
the Swansea Tramway Company, and more recently the South 
Wales tendent of the British Electric Traction Company, 
which has acquired the tramways of the town, is now leaving to 
take a more important position under the same company in 
Londen. He will atill retain his seat as a director of the Swansea 
Tramway Company aod of the Merthyr Electric and Lighting 


Company. 

Bexhill —-A special committee is arranging for the placing of 
50 electric incandescent lamps in the streets. Sanction bas been 
obtained to the borrowing of £4. 228 for lighting. The Local 
Government Board have excluded from the amount Appia fer the 
items of E458. 8e. 5d. paid to Messrs. Cope and Co in reepect of 
the costs of the undertakors of the Bexhill Electric Lighting 
License, 1896 in obtaining such license, and £315. 94., represent- 
ing the cests of prom „ing the Bexhill Electric Lighting Order, 
1897, as it did not „, oar to the Board that the District Council 
had any power to borcow money for such purposes. 

Caréiff.—A special meeting of the Town Council was held on 
Monday for the purpoee of again considering the question of a 
eombined station for lighting and electrical traction, or a separate 
and distinct station on ite own site for tramway traction purposes. 
The farther consideration of the question was. adjouroed until 
May 7. The 5 and ng Committees are in the 
meantime to supply additional information to the members. The 
Council have selected Messrs. H. D. B How (London), E. Jones 
(Cardiff Corporation Electric Lighting Station), and W. H. Illing- 
worth (Halifax), oub of 19 app ts, for the position of mains 
superintendent, 

Neweastie.—The Corporation intend to oppose the Bill of the 
District Electric Supply Company on the grounds that their main 
lines would through the city for the supply of oatside places. 
With regard £6 rental for telephone wires under the street utilised 
by city subscribers, the Town Improvement Committee have 
passed a reeolution that no charge should be imposed on existing 
renters, but that in the case of all new subscribers the charge 
should be at the rate of 2s. 6d. per renter under both telephonic 
systems. This may work out all right with regard to the National 
Telephone Company, bub the Corporation will find that they 
cannot collect their bill from the General Post Office. 

Cleckheaten.—At the last meeting of the District Council ib 
was reported that the Board of Trade had issued an electric 
lighting order upon the Council’s application, and that the anpli- 
cations of the Bradford Corporation, the North Bierley Gas Oom- 
pany, and the British Eleetric Traction Company for special 
protective clauses bad nob been successful, An agreement has 
been completed with the British Electric Traction Company, 
whereby the company undertake to take electrical energy from 
the Council, and that the period of the purchase clause had been 
left to be fixed by the Light Railway Commissioners, with the 
proviso that the term should nob ex 28 years. 

Newingtea.—The Reads asd Dart Committee recommended 
ab the last meeting of the Vestry that 166 lampe in che side 
streets, along which ib is to extend the electric lighting 
cables, be changed over to the Vestry’s undertaking at a charge 
of 2id. per unit for ting, and that the distance between the 
lamps be reduced to 120ft., the present space being 160fb. It was 
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stated that the cost of lighting in these particular streete would 
be increased by £132, but the light provided would be nearly 
double. The thoroughfares would be Westmoreland-road, Alvey- 
street, Elsted-street. Rodney · road, Deacon-street, South-place, 
Doddington-grove, Manor-place, and one or two others, to be 
deeided upon. The motion was agreed to. 


Dundee.—Mr. Tittensor has presented his report on the ques- 
tion of lighting the streets on the tramway routes with electricity. 
He recommends that arc lamps be placed on poles in the middle 
of the street where these are wide enough, and side poles on the 
kerbs of each of the narrower streets. He recommends thab the 
lamps be placed 20fb. from the ground and 60 yards apart. The 
poste for traction Lp pny are placed ab an average distance apart 
of 40 yards, and in order to utilise them for the arc lamps he pro- 
poses that a lamp be attached to every third tramway post, and 
that a special arc lamp-post be erected on the opposite side of the 
street mid way betweeh thees posts. The estimate of the total 
annual cont is £348. It is proposed that Nethergate and Murray- 
gate shoald be lighted with electricity as a trial. 


Mile End.— Ab the last meeting of the Vestry the Clerk read a 
letter from the Board of Trade stating that that authority had 
decided to grant an electric lighting provisional order to the 
Vestry. No. 1 Committee reported that the clerk and surveyor 
submitted amended plans and notices from the County of London 
and Brush Provincial Electric Lighting Company, Limited, giving 
notice of their intention at the expiration of one month to com- 
mence the execution of the works therein described. The com- 
mitteo reported that they saw no objection to the plans submitted. 
The Surveyor pointed out that the company now were not deprived 
of their rights to lay cables in the district. Parliament would 
alao have to confirm the provisional order of the Vestry. The 
Veetry then decided to refer the report of the committee back. 


Edi{nburgh.—At the Town Council on Wednesday a recom- 
mendation by the Cleaneing and Lighting Committee that certain 
additional routes be lighted with electricity was discussed. Iv 
was stated that the total cost was £11. 176. ad. per lamp. Carbons 
cost £1. 3+. 6d.; coal, £3. 5s.; stores, 5s. ; trimmer’s wages, £3 ; 
maintenance, £1. 78.; and interest on sinking fund, £2. 178. 
A’cording to the estimate recently accepted, coal would be £1 1s. 
and carbons 7e. 6d. more per lamp for the coming year, making 
the total increaso up to £13. 5s. 6d. The Chairman of the Light- 
ing Committee said if they reduced to £18 per lamp, as was pro- 
posed, that would be a loes of 6a. per lamp, which on 839 lamps 
would amount to £251. He believed, however, that from tho 
‘committee’s point of view this loss would be more than com- 
55 for by the additional private lighting that would be got 

rom the extension of the public lighting. The report was 
agreed to. 

Hawmpstead.—Ad the meeting of the Vestry last week it was 
resolved that mains for the supply of electric current to private 
consumers be laid in Boundary-road, West Hampstead-avenue, 
and Goldhurat-terrace. A letter was received from the clerk of 
the London County Council, stating that the Council had con- 
sidered the Veatry’s application for a loan of £97,178 for electric 
lighting purposes, and were only able ab present to sanction the 
borrowing of £90,740, and that, as the Vestry had elected to spread 
the repayment of the whole of the initial cost of the installation 
over 42 years, the Council would decline to give its sanction to the 
raising of any loan to replace any of the plant and machinery which 
might be neceseary during the currenty of the loan, and would 
expect the 1 to provide for all replacements and renewals 
required during that period out of a sinking fund or from main- 
tenance account ; aleo stating that, on receipt of a certified copy 
of a resolution of the Vestry accepting and recording the terms on 
which the Council is prepared to allow so long a period as 42 years 
for repayment, the formal sanction to the borrowing would be 
issued. 

Oriental Telephone and Electric Co.—At the ordinary general 
meeting, which was held on Wedneeday at the Cannon-street 
Hotel, Sir Auckland Colvin, who presided, stated that increases 
had taken placo both in the numbers of subscribers at the different 
centres and in the receipts, while the expenses were but in propor- 
tion to the hravier work entailed. After providing for the usual 
dividend of 5 per cent., there remained an available balance of 
£4,507, as compared with £3,344 in the previous year. The closing 
of the Shanghai exchange was regrettable, but the Municipal 
Council had imposed on the China Company conditions which would 
have involved an expenditure of fresh capital to the extent of 
£15 000 or £20000. The Board considered that this amount 
could bo beiter and more safely employed in their exchanges 
nearer bome, especially in Eyypt. The Hong Kong branch was 
pros poring, and was evfficiently provided with funds for a con- 
siderable time to come. The directors hoped thab that branch would 
be in a position next year to contribute to the annual dividend. 
The report was-adopted, and a final dividend of 8d. per share, 
making, with theinterim distribution, 5 per cent. for the whole 
year, was sanctioned. ; ; 


Pryke and P..imer.—The May issue of the catalogue of -bhe 
above firm reaches us in time to be noticed in April, which is a 
good indication of the promptitude with which the firm carries 
out ite orders. In the present list we notice a further development 
in the interior conduit system patented by Mr. Russell, and that 
a number of accessories in connection with this system have been 
introduced by the firm. In this system of wiring the iron casing 
used is sufficiently strong to resist damage from nails and to 
withstand exceedingly rough usage. This is a good point in 
connection with the system, especially when it is to be used in 
engineering or other works. In every case we notice that the 


—— 


lids of the boxes with this system are arranged to be secured by 
means of a central pillar and nut. This pillar is found to be of 
assistanee when drawing wires into the corner boxes. In this caro 
a small roller is placed on the central pillar and the wire can be 
drawn round this without damage to the insulation. All the lids 
of thie box are machined and arranged to fit on to the face surface 
of the box, so that a practically watertight joint is obtained. The 
firm also specialise the iron framework for distributing or fuee 
boxes, which can be made either with iron or wood lids to suit the 
taste of. the purchaser. 

Tarbines,—The firm of Meesrs. Brown, Boveri, and Co. and the 
Parsons Foreign Patents Company, Limited, have entered into a 
contract for the manufacture and sale for electrical purposes of 
Parsons steam-burbines in France, Germany, Russia, witzerland, 
and Italy, and simultaneously the official registration of the oom- 
pany constituted to carry oub this business has appeared in the 
Zürich Government Gazette. The style of the company is Aktien- 
Gesellschaft fuer Dampf Turbinen System Brown-Boveri-Parsons, 
with ite head office at Baden, Switzerland. This combination is 
important in view of the position Messrs. Brown, Boveri, and Co. 
hold on the Continent as manufacturers of various types of 
dynamos. The firm evidently anticipate that the future of the 
sale of dynamos is dependent on a combined high-speed plant. 
The following figures, extracted from the official returns of the 
exports of Switzerland, show that the firm of Brown, Boveri, and 
Co. on a total export of 4,285 tons for 1898 contributed alone 
1,917 tons, or 45 per cent., and in 1899 oub of a total of 5,765 tons 
they contributed 2,949 tons, or 51 per cent, Taking the propor- 
tion of increase over the year 1898—i e., 1,500—we find that 
Brown, Boveri, and Co. participate in this increase to the extent 
of 1,00U tons, or about 67 per cent. l 


Non-Magnetic Watches.—\Ve have received from Mesers. A; 
and J. Smith, watch and clock makers, Aberdeen, a copy of their 
catalogue and price-list of non-maguetic watches. Io inclades 
some interesting particulars of these watches, They are made to 
withstand all possibilities of being magnetised by employing an 
alloy for the hair-spring, consiatiag of about 75 per cent. palladium, 
copper, and other metals, w the 
dilation, and elasticity as tempered steel. The balance is made 
of the same alloy for inside metal, while the escapement parts 
are of hard aluminium bronze, and gold in the higher grader. 
Watches fitted with these springs and balances have secured 
first prizes in observatory trials in competition with watches 
having steel bair-springs and balances. In actual contact, 
with powerful electromagnets we are told that these 


watches may be stopped, but immediately after removal from: 
contact the watch will resume its rate, as the mainspring- 


will soon bave demagnetised itself, on account of the poles 
changing places and neutralising their effect by the uncoiling. 
The mutual attraction between pinions can be left entirely out of 
the question, on account of their small volume and respective 
distances. Hence, even with steel pinions and mainespringe the 
watches are fully protected against magnetic influence. The 
watches are made in various grades, from the nickel at 15s. 6d. 
to the gold at £15. 153., a five years’ guarantee being given with 
each. Chronographs manufactured on the same non-magnetic 
principle, and varying in price from £7. 7s. to £33, are also 
illustrated in the catalogue. 


The Westinghouse Compensator.—The British Westinghouse 
Company bave just issued a circular catalogue, No. 1,026, dealing 
with compensators for alternate-currend circuits. These compen- 
sators are designed with a view to dispensing with pilot wires in 
connection with systems of distribution. With a 
cirouit it is comparatively easy to arrange a series coil for a 


voltmeter so that the same may be made to give the voltage. 


ab the far end of a feeder. The advantage of this over pilob 
wires is great, as these wires, as a rule, give trouble in 
practice, and are costly to lay down. With an alternate current 
feeder, however, the problem is somewhat more difficult, as the 
drop due to ohmic resistance, which is proportional to the 
amount of current, is not the only drop which has to be allowed 
for. The Westinghouse Company have accordingly standardised. 
two types of compensators for these circuits, which are employed, 
one when there is practically little induction on the line, and the 
other which is used with the apparatus at the station end. The 
general design of these compensators is as follows: A small trans- 
former is provided, the primary of which is connected to the 
prime circuit. The number of turns in this primary ig adjust- 
able. The secondary of this transformer is also adjast- 
able as to the number of turns, and is connected to the 
compensating coil on the voltmeter. By means of varying this 
number of turns, the compeneator can be accurately adjusted to 
give the correct voltage corresponding to a given feeder with 
a varying load. In the catalogue, diagrams of the connections 
are given which clearly show the arrangement of the various 
parts. A second type of apparatus is also standardised by the 
company, so that inductive drop, as well as the drop due to ohmic 
resistance, can be compensa for. In this case there are two 
regulators on the small transformer, one of which varies the volt- 
meter reading to compeneate for the ohmic drop, while the other 
influences the reading of the voltmeter in consequence of a 
different phase, so as to represent the effect of the inductive drop. 
Theee various pieces of apparatus have all been standardised by the 
company in accordance with the range of compensation required 
and the current in amperes carried by the main circuit. For 
instance, in an instrument for 200 amperes with a maximum drop 
of 24 per oent., the steps in the compensator are so arranged that 
it can be seb to correspond with the resistance, oto., of the linge 
within 1 per cent. 


ams density, 


irect-current. 
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„ Devonport.—The amended Corporation Bill is in many respects 
different from the original. With r to the tramways portion, 
clauses Have been introduced for the protection of the interests of 
the Great Western Railway ia pe where the lines are to be 
laid under or over.the railway. The proposal tc make a tramway 
yond the bonndary to Crownhill was withdrawn on threat of 
Opposition from the Devon County Council. Olauses which would 
have given to the Corporation the right to exercise certain powers 
over the bridges and their approaches in the carrying out of the 
electric lighting scheme have been 1 The Cor 
however, obtain the right to carry their lines over the b dges on 
making an annual payment. A period of three years is allowed 
for the construction of the tramways from Albert-road to the 

h boundary in Tavistock-road. The line, which is bo run 
new road connecting Sv. Levan - road and 
Wolseley. road, is to be made within three years of the completion 
of the street work. Sanction is to be given to the proposal of the 
Corporation to take over and exercise the powers of the Stonehouse 
Districts Council in regard to the electric ligtt. Stonehouse 
appears, however, to lose the protection afforded in the original 
Bill, by which the Corporation was to proceed to out the 
supply of that district and not charge higber rates than in the 
borough. The clause by which the Corporation was bound nob to 
tranefer the Stonehouse portion of the undertaking without the 
cUnsent of Stonehouse has ales been eliminated. 

Perth.—Sheriff Syme has held an | 
Secretary for Scotland into an application for a loan of £50,000 for 
electric lighting. Ex-Bailie Wright, convener of the Electric 
Lighting Committee, said, according to the Dundee Advertiser, 
that he had always taken a special interest in the proposal to 
introduce electric light. In the latter part of 1897 a number of 
companies wanted to introduce electricity into Perth and work it 
on their own behalf, but previous to agreeing to their proposals 
the Commissioners sekèd Mr. Hawtayne to give them a report on 
the subject, whether they should carry oub the work themselves 
or do it by a company. Having considered Mr. Hawtayne’s 
report, the Commissioners resolved to apply for the order, which 
wis obtained in 1898. After -tuseing the. various: transactions 
which: had taken place in connection with the scheme, the Bailie 
stated that the total amount of the tenders was £22,334. 13s. The 
Commissioners were in prucess of carrying oub a number of exten- 


sions of mains, the coat of which was estimated ab £6,500- Bailie: 


right admitted they were asking authority to borrow meney for 
certain particular works which they had nob yet reeolved upon. 
The scheme of public lighting was expected to cost £2,000, while 
fer additions to plant £6,300 would be required. The various 
items brought out a total of £50,000. In answer to his lordship, 
the witwees stated that the gas area and the elecbric lighting area 
were entirely difforent.. The cha would be 7d. per unib for the 
tirat hour and 3d. per unib for the hours thereafter. | 


British Steam Specialities, Limited.—This firm, who have 
their offices at 14 and 15, Southampton-buildiogs, Chancery- 
lane, have sent us one of their catalogues, which shows that the 
steam epecialities are British in name only and American in manu- 
facture. They are, however, not to be deprecated on that account, 
as the list discloses several most valuable pieces of apparatus in 
connection with steam plant and heating apparatus generally. 
These specialities, which may ultimately be manufactured in this 
country, are to the design of Messrs. Keelly and Mueller, of the 
United States. A large number of different types of roeng 
valves for high and low pressure and of steam-trape are illustra 
in the catalogue, and we are particularly interested in a view of 
an oil and grease extractor, which is of great service where the 
exhaust steam has to be discharged into a town drain, or where 
id is required for heating apparatus, in which oil and other 
impurities would play havoc with the efficiency of the heating 
syetem. This oil and grease extractor exposes a considerable 
surface to the exhaust steam in order to collect the foreign matter, 
and ab the same time the arrangementa are such that no oon- 
siderable back pressure is introduced into the engine exhaust, In 
connection Ne apparatus, the firm also s ise tempera- 
ture eontrollers, which automatically vary the circulation in a 
heating system in accordance with the temperature required to be 
maintained. The catalogue in question contains at the end some 
useful details and tables of the engineers’ pocket-book order. 


COMPANIES’ MEETINGS AND REPORTS 


3 EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The ordinary general meeting was held at Winchester House on 
Wednesday. 1 

The Marquis of Tweeddaie, who presided, stated that for the 
half-year ended Dec. 31 last the gross receipts had amounted to 
£339,450, against £290,431 for the corresponding period of 1898. 
After deducting all expenses, the available balance was £199,082. 
The gross revenue showed an increase of £49,019, about one half 
of which was derived from Australian traffic. In the expenses 
there was an increase of £16,850, which was almost entirely due 
to maintenance of cable. It was proposed to pay a quarter! 
dividend of 1} per cent., making, with the interim divi- 
dends paid for the first half-year, a total dividend of 5 per 
cent. Ib was also proposed to pay a bonus of 4s. per share, 
or 2 per cent., making a total distribution of 7 per cent. 


ration, i 


enquiry on behalf of the 
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for the year 1899. The balance of £86,582 had been trans- 
ferred to the general reserve fund. The traffic: tees: 
entered into somé years ago with the Australian Governments 
would come to an end in the eourse of the next few daya, bat a. 
new agreément had been entered into with the Governments 
of South Australia, Western Australia, and Tasmania for the 
establishment by this Company, in conjunction with the 
Eastern Telegraph Company, direct cable communication 
between South Africa, Perth, and Adelaide, which, with the 
third route recently opened between Great Britain and the 
Cape, would provide Australia with an alternative line to the 
re pi dha The arrangement aleo provided for an immediate 
reduction of the tariffe between Great Britain and the contracting 
colonies to 4s. per word, with proportionate reductione for Govern-. 
ment and Press telegrams ; and, as the traffic responded, for the 
further lowering of the tariffs on a standard revenue” basia down 
to 2s. 6d. per word. The tariff between the contracting colonies 
and South Africa would also be reduced from 78. ld. per word to 
about 3s. 6d. per word on the opening for traffic of the new cable. 

The report was adopted without discussion. . 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


The ordinary half-yearly general meeting of this Company waè 
held last week, Mr. Frank Parish presiding. 

Ad the outset of the proceedings, the Secretary read a telegram, 
dated the 17th-inst., from Buenos Ayres, which gave the followi 
information: Traffic from main line for thé week ended April 15 
was £40,858, being an increase of £1,840; the aggregate for: 
41 weeks to date £1,646 460, or an increase of £202,787. Traffic 
from Ensenada section for week ended April 15 £4,065, being an 
increase of £401; aggregate for 41 weeks to date £177,646, an 
increase of 231,917. Results of working from the main line for 
the nize months to March 31 — gross receipte £1,560 506, an increase 
of £199,867; working expenses, £672 067, or 43 07 per cent.; neb 
receipts, £888,439 an increase of £97,260. Results of working 
of the .Ensenada section for the nine months to March 31—groes 
receipte, £169,490 ; working expenses, at 55 per cent., £93,219; 
and neb receipte, 1.76, 271. ; 2 

The Chairman stated that comparative statements showed only 
a few instances in the last six months where there had been any 
decreases in receipts. The receipts pér mile of line had fallen from 
£500 to £466, or a decrease of only £43 per mile, or..8:39 per 
cent., whereas the Company had opened up 350 more. 5 
to Bahia Blanca. The working expenses of the half-year sho 
an increase of £87.000, which ab first might appear rather heavy, 
bub a large portion of it arose from increased contributions to the 
reserves for maintenance and renewals. The lower premium, 
which increased their wages, accounted for £14,000 more ; and, in 
addition, the expenses of the refreshment department had had to 
be borne, amounting to £8,000, against which the Company 
had secured a neb baa of £6,300 for the half-year. If 
the proprietors added these three items together it would 
be found that they amounted to £71,000, leaving only £15 000 
as the cost of working 532 additional miles of line with 23 
new stations. In June, 1902, the interest or dividend on the 
last issue of capital of £2 250, 000 would come as a charge on 
revenue, The interest up to the present time had been paid out 
of the premiums received on the issue, but by the time it came 
to be a revenue charge they might, he thought, confidently 
anticipate that the increased earnings would be equal to the 
additional charge. The many works which had been described from 
time to time were all making progress. The undertaking was 
growing every year to such an extent that the directors had to 
increase the means of meeting the traffic and satisfying the public, 
Engines and rolling - stock were under order, and being shipped as 
fast as possible, and represented an aggregate cost of £607,C00. 
The directors proposed to pay an interim dividend on the ordinary 
stock for the half-year ab the rate of 7 per cent. per annum. 

Mr. R. J. Neild seconded the adoption of the report, which was 
carried unanimously, 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. 


The eighteenth ordinary A ar soto meeting of this Company was 
held at Donington House, Norfolk-street, W.C., on Tuesday last. 
Mr. Emile Garcke, who presided, submitted the following report 
to the shareholders, The report was seconded by Mr. Woodward, 
and carried unanimously. l | 
The electrical equipment of the lines was inspected by the Board 
of Trade on July 25, 1899, and the lines have been worked electric- 
ally since July 26 last. The Board of Trade bave granted the 
usual certificate for seven years from Feb, 2, 1900. During the 
year £53,968. 8s. 11d. has been expended in respect of the electrical 
equipment, and this account now amounts to £83,308. 8s. 11d., of 
which £71,173. Os. 4d. ie owing to the British Electric Traction 
Company. The directors propose to issue the balance of the 
unissued 8.211 ordinary and 19,375 preference shares of £5 each in 
order to discharge this amount, and to provide capital for the 
completion of the Dudley light railways which are now in course 
of construction, and will, it is ho opened for traffic during 
the summer. The total revenue for the year amounted to £11,504. 
16s. 2d., and the expenditure to £7,195. 153. 3d., leaving a neb 
profit of £4,309. Os. lld., which, added to the amount of £919, 
8s. 8d. brought forward from last account, makes a total sum of 
£5,228. 9s. 7d. available for distribution. The directors propose 
that this amount should be applied as follows: dividend ab the 
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rate of 5 per cent. on the cumulative preference shares to Dec. 31, 
1899, £146. 5s. ; dividend at the rate of 3 per cent. per annum on 
the ordinary shares for the past year, £1,768 7s.; amount to be 
placed to depreciation fand, £1,000 ; balance to be carried forward 
to next account, £2.313. 178. 7d. The depreciation fund will then 
amount to £6.079 Oe. 8d. An agreement has been entered into 
witb the British Electric Traction Company whereby that company 
agrees to tranefer to this Company the whole of the lines to be 
authorised by the Dudley Light Railways (Extensions) Order, 
1899, when constructed, for the sam of f28. 500. The above agree- 
ment also secures to this Company the right to work the Kinver 
light railways for a period of bwo years on the basis of actual 
cost, plas a clear profit of 10 per cent. Mr. H. F. Woodward, 
late secretary of the Company, has been appointed a director of 
the Company. Mr. C. S. Drummond -has resigned his seat ab the 
Board, and the directors have appointed Mr. C. Shirreff B. Hilton 


as followe—viz. : to dividend of 58. 6d. per share on 5,720 shares, 
£1,573 ; to depreciation fand, £500 ; to be carried forward to next 
account, £92. 14e. IId. The work of installing the plant is well 
in hand, and the directors hope to be able to commence a supply 
of current during the summer. Mr. J. S.. Raworth has been 
elected chairman of the Company in the place of Mr. Emile 
Garcke. Mr. W. L. Madgen has been appointed a director of the 
Company. Mr. C. 8. Drammond has resigned hie seat on the 
Board, and the vacancy thereby created has been filled by the 
appointment of Mr. C. Shirreff B. Hilton. Messrs. Emile Garcke 
and C. Shirreff B. Hilton are the directors who retire by rotation, 
and they are eligible for re-election. Mesers. Walter J. Kershaw 
and Co., the auditors, retire, and they offer themselves for 
re-election. i . 


Miles open Tramways. M. F. Ch. 


Route miles e 0 . 44 7 
to fill the vacancy thereby created. Messrs. C. A. Edge and Single line e . . . 5 4 2 4 
C. Shirreff B. Hilton are the directors who retire by rotation, and Double line cee are 8 5 e O 2 3 
they are eligible for re-election. Messrs. W. J. Kershaw and Co., Number of passengers carried . . ... . . . . „ 758, 500 
the auditors, retire, and they offer themselves for re-election. Average receipts per passenger... .... ...... —. . „ 75 
Dr. BALANCE SHEET. gai £ s. d. ce ä apd persenger E R aanas 4 
thorised inary roportion of expenses to receipts ..... MEE "e 
Capia an 5 viata devas ae „„ 100.000 0 0 Number of cars in etock ........... e e oie 13 
20,000 preference shares of £5 hb.... . 100,000 0 0] Dr. REVENUE Account. . 8 : 5 
: 5 Management expenses —stationery and printing ... 
200,000 0 O General establishment charges . 52 4 0 
Capital issued 11, 789 ordinary shares of £5 each 58,945 004 , 84 6 11 
585 preference shares. of £5 each ........ e 2,925 0 0 Special charges —cosb of obtaining Stock Exchange 
5 quotation, eto (A . . —.— eses 2 15 18 8 
61,870 0 0 3 
Amount payable on electric traotion acoound to the . 100 5 7 
British Electric Traction Company .................. 71.173 0 4 Balance carried to net revenue. . . . . . . . . . .. . . . 1448 1 1 
Sundry creditors . . . N 8 ; 10 6 
Depreciation fund. . 5.079 0 8 £1,548 6 8 
Profit.and loss account—amount brought forward Cr. : 
from last account, £919. 8s. 8d.; profit for the Dividend receivable from the Kidderminster and £ s. d. 
: year 1899, £4,309.. Os. 1Id.; lees dividends on Stourport Electric Tramway Company 1,540 0 0 
preference shares, £146. 58... ...... .... 65,082 4 7 Discount. . . . JJ ꝙé0 ſ F OC eS 
: i 5 Transfer fees FFC e sit 2 0 0 
£144,806 16 1 | Lists of share holder . . . . . 0 7 0 
Cr. E sd. — — 
Capital outlay—as per last balance-sheet . ......... 50,555 4 9 £1,548 6 8 
uct engine and materials sold. r 429 16 4 Dr. GENERAL BALANCE-SHEET. £ 8. d. 
59.125 8 5 Capital account—amount received l. sss... 34,686 0 0 
Add office furni hased 11 3 6 6 due on constructio 
oloo urniture pure C 8 ol nt, machinery, eto. COT COELHO % „% %%% „%%% q 6 6 „6„ 3,651 17 2 
; 59.136 11 11 Sundry creditors on open accounts. . . . „ 864 9 6 
9 
Electric traction account—amount paid and l Balance at credit of ned revenue account. siesena 1,145 19 4 
accrued under agreement with British Electrio £40348 6 0 
ä Traon Company, Limited ........... e as 7755 5 4 or . : 
tores and material . e e W. 12 
Sundry debt ore ·O[IPn A . . 369 3 7 ' expended for works as 9 670 15 i 
Cash at bankers and in hand........ ... e TT ~ 1,469 ll 4 Amount paid oh aeodant of 5,600 shares of the , 
61111 ñðß ß AET te 
Dr. Prorit Ax D Loss Account. £ e d. ` f 
Power and running expenses. E T 4,498 9 1 29,076 15 1 
Maintenance and repair 06 EETA 1,484 13 11 | Sundry debtors ............. PEE A oant ia i 8 
Administration and general expenses .......... ER 1,217 12 3 | Cash at bankers and in hand PO REER 9,710 13 3 
Balance carried to balance sheet t. 2 4,309 0 11 ' — — 
f — £40,348 6 0 
£11,504 16 2 —— 
T a * au i a CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 
Advertising receipts... . .. ...... ...... 230 l) 2 | 4 an extraordinary general mesting on the 24th insb. it was 
Sandry receipt... . . . oes . 111 8 9 | decided to inorease the capital of the Company to £800,000, by 
the creation of 30,000 new ordinary shares of £5 each and 60,000 
£11,504 16 2 new preference shares of £5 each. It was pointed oub that owing 


to the demand it became absolutely necessary for the Company to 
build one new station, and possibly two. 


KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING 
AND TRACTION. 


The second annual meeting of this Company was held on 
Wednesday last at Donington House, W.C., Mr. J. 8. Rawerth 
presiding. Ab the meeting the following report was presented 
to the sharebolders, and on Mr. C. 8. B. Hilton seconding was. 
unanimously adopted. 

The prospectus of the Company was issued in July, 1899, and 
3,000 ordinary shares and 3,000 5 per cent. cumulative preference 
shares of £10 each were allotted. The total capital expenditure 
at Dec. 31, 1899, on account of buildings and plant for electric 
lighting amounted to £6,676. 15s. 1d., and the Company hold 5,600 
shares of £10 each of the Kidderminster and Stourport Electric 
‘Tramway Company oud of 5,720 shares issued, and had paid 
£22,400 on account of calle at Dec. 31, 1899. The groes profits. 
including the amount receivable from the Kidderminster and, 
Stourport Electric Tramway Company for dividend on the shares 
held by this Company, amount to £1,558. 146. lld., and after 
deducting the expenses there remains a neb profit of £1,458. 
9s. 4d. e directors propose that this amount should be applied 
as follows—viz. : to dividend on cumulative preference shares from 
July 27 to Dec. 31, 1899, £312, 10s. ; to carried forward to 
next account, £1.145. 194. 4d. The neb profits for. the year iu 
respect of the Kidderminster and Stourport electric tramways 
amounted bo £2,165, 14s. 11d., and this amount has been applied 


LEGAL INTELLIGENCE. 


F. KIRBY v. H. J. LAWSON. 


This case came before Mr. Justice Grantham and a special jury 
on Tuesday, and was an action brought to recover £2,000 
commission, alleged to be due from Mr. Harry J. Lawson, the 
defendant, a company promoter. 

Mr, Rufus Isaacs, Q.C., said the plaintiff, Mr. Frederick 
Kirby, was a civil engineer practising in Cannon-street, E.C , and 
was associated in businees with a Mr. Wells. In June last year 
Mr. Lawson had some business in hand in connection with a then 
projected company to be floated by the Electrical Tramways Con- 
struction Company, and he desired an introduction to an engineer 
of considerable eminence in the electrical world whoee name could 
appear on the prospectus. The eubject was introduced to plaintiff 
and Mr. Wells, and as a result, after some negotiations, the 
defendant promised verbally to pay £2,000 commission for the 
introduction of Mr, Thomas Parker. The introduction was duly 
effected. Mr. Lawson now denied having given any undertaking 
to pay commission. 

Mr, Marshall Hall, for the defence, said thet Mr. Lawson was 
most anxious to geb a first-class scientific man ab the head of ib 
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like Mr. Thomas Parker, and, on the terms that Parker should 
come in at £1,000 salary and bring his influence, he offered the 
present claimants £2,000 commission as and when the company 
was formed. However, Mr. Parker had always refused the appoint- 
ment with the Electrical Tramways Construction Company unless 
his businesses were taken over, and in consequence the agreement 
had never been completed. 

_ The jury found a verdict for the defendant, and there was 
judgment accordingly, with costs. 


FAILURE OF SUPPLY, ETC. 


At the Greenwich Police Court on the 24th inst. the London 
Electric Supply Corporation, Limited, appeared to seven adjourned 
summonses ad the instance of Thomas Allen Shaddick, the occupier 
of the Dover Castle public-house, Broadway, Deptford, for making 
default in supplying electrical energy to the premises. The 
defence was that the default was due to force majeure, and was 
caused by the failure of a contractor to supply boilers, and also 
2 Aee about coal supply. The magistrate reserved his 

on. 


A similar prosecution was heard ab Southwark Police Court, 
before Mr. Paul Taylor, against the same company, ab the suit of 
the London County Council, in respect of failures in the electric 
light supply in the parish of 8t. George-the Martyr. The defence 
was the same as submitted in the Greenwich case. Mr. Taylor 
dismissed the summonses, with five guineas costs. 


At the Marylebone Police Court, on Tuesday, the Metropolitan 
Electric Supply Company, Limited, answered before Mr. Plowden 
six adjourned summonses issued ab the instance of the Marylebone 
Vestry and the Marylebone Board of Guardians, for in the month 
of December making default in the supply of electrical energy. 

When the case was originally before the Court Mr. Muir pleaded 
guilty, and assured the Court that measures had been taken to 
prevent a recurrence of the cause of complaint, and asked as a 
teat that the case should stand adjourned for three monthe. He 
now contended that there had been no repetition of the original 
defaults, and that the failures since had been beyond human fore- 
sight, and were not preventable. They were inevitable accidents. 

Mr. Plowden thought the explanation of the company as to 
the failures during the present year exculpated it from blame, and 
he should not, therefore, take them into account. On the original 
summonses the company would have to pay 5s. for each date 
(total £1. 58.), with 10 guineas cost. 


— — . v— 
‘PROVISIONAL PATENTS, 1900. 


y APRIL II. 

6774. Improvements in or oonnected with direct-ourrent 
transformers. Wilfrid L Spence, Oakleigh, Alloa, N.B. 

6780. Improved electrical measuring instruments. Harold 
Henry Lindon and Robert Foster Collinge, 54, Jolliffe- 
street, High Park- streeb, Liverpool. 

6794. An improved electrical combined switch and cut-out, 
August Eckstein and Albero Julius David Krause, Peel 
Works, Adelphi, Salford, Manchester. 

6798. Double and single polo maximum and minimum auto- 
matic electrical cut-out. Stephen Mason Johnstone, 
142, Cambridge Drive, Kelvinside North, Glasgow West. 

6826 Improvements in switches for electric ourrents. Joseph 
Charles de Janisch, 45, Southampton-buildings, Chancery- 
lane, London. 

6828. Improvements in the mannficture of electric cables 
more particularly intended for conducting currents 
of high tension or voltage. Max Mildner, 45, South- 
amptom buildings, Chancery-lane, London. (Complete 

_ specification.) 
APRIL 12, 


6866. Improvements in or connected with electricity dis- 
tribution on the multip e voltage system. Wilfrid L. 
Spence, Oakleigh, Alloa, N.B. l 

6878. Improvements in eleotric arc lamps. Henry Vincent 
James, 62. Merkeb - street, Manchester. (Complete 
specification. ) 

6913, Improvements in electrical speed indicators The 
British Thomeon-Houston Company, Limited, and Frank 
Holden, 83, Cannon-street, London. 

6918. Au improved electric typew iter. Wilhelm Carl Emil 
Faber, 53, Chancery-lane, London. 

6928, Improvements in loud speaking telephones. Charles 
François Dussaud, 45, Southampton-buildinge, Chancery- 
lane, London. 

6931. Improvements..in.or connected with the transmission 
and dist ibution of electricity. James Grieve Lorrain, 
Norfolk House, Victoria-embankment, London. (Frederick 
Bedell, United States.) 

6986. Improvemonts in switches for electrical circuits Ernest 

Francis Moy and Ernest F. Moy, Limited, 37, Essex- 
street, Strand, London. 

947. Improvements in dynamo electric machines. Benjamin 


Garver Lamme, 322, High Holborn, London. (Date 


spplied for under Patents, etc., Act, 1883, Sec. 103, 
24, 1900, being date of application in United States) 


6948. Improvement in polyphase induction motors. Benjamin 
Garver Lamme, 322, High Holborn, London. (Date 
oe applied for under Patents, etc., Act, 1883, Sec. 103, 
i Sept. 14, 1899, being date of application in United States.) 
6951, An improved instrument for measuring electric currents, 
Louis John Steele, 11, Burlington-chambers, New street, 

Birmingham. (Complete specification. ) | 

APRIL 14. 


6974. Au improved systom or means for controlling or 
. regulating . electrical installations. William Phillipe 
. Thompson, 6, Lord-street, Liverpool. (Carl Coerper, 
Germany.) a 
7031, Improvements in electric clecks. Henry Harris Lake, 
45, Southampton - buildings, Chancery - lane, London, 
(Walter Jenkins Dudley, United States.) (Complete 
specification.) . ; l 
APRIL 17. 


7062. Variable-speed gear for mechanically or electrically- 
: propelled vebicles. Colombo Ricci, 68, Sharrolds-road, 
Falham, London. l 

7070. Improvements relating -to telephones. James Coole 
Kneale and Henry Hartley, 18, Southampton-buildings 
Chancery-lane, Londun. 

7082. Improvements in printing telegraphs. Luigi Cerebotani 
and Carl Moradelli, 111, Hatton-garden, London. (Com- 
plete specification. ) 

7084, Improvements in or relating to electric motors. Alfred 
Julius Boult, 111, Hatton-garden, London. (Oscar H. 
and Alphonse F. Pieper, United States. (Complete 

' specification.) _ 

7098. Improvements in or relating to multipolar electric 
machines. Sidney Howe Short, 45, Southampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

7100. A new or improved device to fixing incandescence 
electric lamps. Louis Jean Paul Hollub and Henri 
Mignal, 45, Southampton - buildinge, Chancery - lane, 
London. ; 

7106. Improvements in electrio railway systems. John 

McLeod Marpby, 40, Chancery-lane, London. (Com- 
plete specification.) 

7108. Improvements in or conzected with magneto-electric 
machines. Frederick Richard Simms and Robert Bosch, 
4, South-street, Finsbury, London. (Complete specifica- 
tion.) - 

7109. Improvements in electr etio coils. Ricbard Varley, 
322, High Holborn, London. (Complete specification.) 

7133. Improvements in iccandescence electric lamps. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Samuel D. Washburn and Clarenoe H. Tinkham, 
United States.) (Complete specification. ) 

APRIL 18. 

7155. Improvements in overhead electric tram and railway 
conductor janctions and crossings. Joseph Newnes, 15, 
Water-etrcet, Liverpool. 

7187. Improvemce. ts in and relating to telegraphic trans- 
miiting dcvioes, Alexander Marr, 70, Market- street, 
Manchester. 

7198. Improvements in the method of producing complex 
chemical compounds by electrolysis with alternating 
cursents. William Phillips Thompton, 322, High 
Holborn, London. (Alf Sinding-Larsen, Norway.) (Com- 
plete specification. ) 

APRIL 19. 


7218. Improvements in and relating to the application of 
electricity and/or magnetism to fibrous substances 
and fabrics and/or to machinery and apparatus or 
parts thereof employed in the preparation, MANU- 
facture, and treatment of such substances and 
fabrics. James Townsley Pearson, 8, St. James’s Hall, 
Burnley. 

7239. Improvements relating to fusible cut-outs for electric 
circuits. Victor Jacques Delebecque, 18, Southampton- 
buildings, Chancery-lane, London. 

7245. Improvements in the production of plates for secondary 
batteries. Henry Leitner, 37, Chancery-lane, London. 

7246. An improved secondary battery. Henry Leitner, 37, 
Chancery-lane, London. - 

7272. Improved connections for catbon electrodes. Harry 
Baker, 55, Chancery-lane, London. . | 

7285. Improvements in or relating to electric railways 
operated on the conduit system. Richard Clere 

Parsons, Reginald. Belfield, and William Chapman, 322, 
High Holborn, London. 5 

71287, Improvements in electric railways with underground 
conductors. Ludwig Henne and Georg Schönfelder, 6, 
Lord-street, Liverpool. | | 

APRIL 20. | 
7314, Improvements in boiling and vaporising fiuids by 
electricity. Robert Cooke Sayer, II, Clyde-road, 
Redland, Bristol. (Complete specification.) i 

7320. Improved sound deadener for overhead conductors of 
electric railways and the like, Albert Thode and Co,, 
17, Devonshire-square, London. * 
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7891. Improved electric rotating insulator. Albert Thode and , 
„ _ COMPANIES’ STOCK AND SHARE LIST 
7322, Incandescent electric lamp. William Edwin Irish, 77 — 
Calabria-road, Highbury, London. a Name. aaa uae 
7356. Improvements in electrical incandescence lamps. Ernest Commercial and Industrial.— 
Schattner and Frederic William Harmer, 55, Chancery- | Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 
lane, London. British Insulated Wire, Ord., 1-40, ooo) -osco rere oe n 
7372, An improved manufacture of electrodes, Alberto Tribel- 5 Beben oes = soe SS senate 
horn, 11, Southampton-buildings, Chancery-lane, London. | British Blectric Works, Ord nary, 50,001-95,000 ........05 1 Fi i 
7373. Improvements in the fermation of drum windings for | —— 6 per cent, Cam. tad 9 er 18/16-16/1 
dynamo-electric machines. Walter Langdon - Davies | British Westinghouse Elec. and uf. 16 per cent. Pret... C B. 
and Alfred Soames, 24, Southampton- buildings, Chancery- | Brash Electrical eering, Ordinary ........ 22 2 
lane, London. — Non. Cum., 6 per cent. Er. Boe i 113 
APRIL 21. — per cent. Debenture Stook.......... sce weoce 100 oe 
——— cent. gnd Debenture Stock eeonce ae oo >o 00 20 100 ee 108-106 
7392. Eleótromotor of varying revolutions. August Lehner ble, Debentures. ......ess.os o csasooseaeae 100 -o 143155 
and Albert von Dauber, 17, Poststrasse, Berlin. (Com- TTVVVVVVV ak tia te ; : 
plete specification.) _ Orompton tad Gor e SINNI : 105 
7410. Improvements in regulators for electric arc lamps. 6 per cent. Debentures .... 2... ase.. es a . 25 2 „ 
Paul Käsbauer, Michael Haberfellner, and Oskar Lenck, en 5 per oent. Debentures.. 35 
55, Chancery-lane, London. (Complete specification. ) cent. Deb. Stock, Rad . 100 
Blectric 83 % ͤ p.... ĩðâv E 2 .. 
CCC ion és 475. 
COMPLETE SPECIFICATIONS ACCEPTED. W. T. Honloy's Telegraph Works, Ordinary . ... 6 Z EE 
To be published May 18, 1900. df por cont. Debentures, e . m00 . g. 
1899 India Rubber, Gutta Percha, and Telegraph Tora. 2.2 10 . 21-23 
° 4 per cent. Debentures wen ... . 100 . 100-108 
7776. Method of adapting candelabra for the electric light, | Telegraph Construction and Maintenanoe ~ - 13 . 36-40 
Drake and Gorham., 5 Bonds . ee 100 .. 102-106 
elegraph Manufacturing, Ordinary.. e 6 ~ 10-11 
10133. Systems of control for electrically-propelled vehtoles. 5 per cent. Cum. Pref.. sesesmesseeo 6 we 56 
British Thomson-Houston Company, Limited. (Potter.) | Willens 75 Robinson, Ordinary. “iin e i : sa La 
— £ Cum. “9 7 
10468. Party telephone line systems, Aitken. 5 cent. First Mortgage Debenture Stock, Red. 100 . 104-1 
10536. Electrical contact devices for oxplesion engines fired 
by electricity. Acciee. Eiserne Lighting ane Supply.— 
3 ‘ Blackhea wi Distri in. 1 ee 1 s 
11447. Electric cables, Heyl. Dis. Bournemouth and Poole, Ordinary ee nie Sins 10 11012 
11795. Gear-changing mechanism. Du Bois and Mutual Electric ———— 43 per cent. Cum, Prei. .. 10 . 10-11 
Trust, Limited. — and Keusington, Ordinary FCC 7-8 
A 7 per cent. Preference ......... b .. a 
19894, Magneto-generators. Oppenheimer. (Action Gesell- | Calcutta Electric Supply Corp., Ordtoary, Nos. 1.20,00... 6 — 7 
schaft Mix und Genest.) Uharing Cross and Steaua. Pee” „ 5 9-1 
18668. Earthed coverings or electrical tubular conductors. | oneisca seericity 8 py Nö : = 9 1 
Johnson. (Firm of Hartmann and Braun.) 55 Sent. Debs . 109 aes ia 1 
12874. Glass globes, screens, covers, or the liko fer electrical on, Ordinary . . . : 
incandescenco and other lamps, and in means for $ por cont. Sai fad = gf ...es, 10 .. asta 
manufacturing the same. Applegarth. County of t London and Brush Pro: inctal, Oréinary saersi BO: us 1 
15525. Electric switches. Hofstede-Crull. 4 per 6 Pet Gat Ad ae ae 


16739. Road contact aud like systems for electric railways. — 5 Corp ration, Ordinary, 1-17,400.. 6 .. 475 
Grunow. mt. Firat Mort. Db . 1 si 184.406 


00 
Eiadarmitlelar d Dist. Elec. ‘us and ame Pref. 10 > 
85749. Systems of oleotrie train control. British Thomson: | London Electric, Ordinary .. a 8 A 8 


Houston Company, Limited. (Potter.) oper or CCC 10 05 
1900. Metropo'ltan, Ordinary 8 CC No . 1871 
4122. Switch contacts for use in electrical ignition devices por oont i 18585 age e Bad Deniers BOCE 8 sė ne 
for multi-oylinder explosion motors. Kühlstein and Notting Hi ul Eleotric Li Lighkinn-gAaAaAagagag . 10 . 5 16} 
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NOTES. 


Automobiles in War.—The German Emperor hag 
military purposes. 2 a: 

Society. of Engineers — At the meeting next Monday 
a paper will be read, entitled “The Economical Disposal] 
of Town Refuse,” by Mr. Brierley Denham Healey. Thd 
paper will deal to some extent with the utilisation of thé 
destructor for power. | | E 

Electric Power in India.—We learn from Indian 
Engineering that the Government of India has called for 
proposals for lighting Wellington by electricity from the 
Kartari Falls, in connection with the scheme for the 
utilisation of the water power from these falls for the 
cordite factory now building in the Arvenghat Valley, 
Nilgiris. 3 | | 
Braun's Wireless Telegraphy.—We gather from 
the Financial Times that a company has just been formed 
in Hamburg, under the title of Prof. Braun’s Telegraph 
Company, for the purpose of continuing the experiments 
of Prof. Braun, of Strassburg, in the direction of wireless 
telegraphy. The capital for this company has been fixed 
at about £100,000, and an agreement made between the 
Schuckert Company and the syndicate hitherto dealing with 
the Braun patents is to be taken over. 8 
Hull Tramways.—We gather from the daily Press 
that a serious stoppage accurred on the Hull electric tram- 


offered a prize of £4,000 for the best automobile for 


. ways owing to a machine breaking down in the. power 


station. The machines are practically on trial, being yet 
under the contractors’ 12 months’ guarantee, and apparently 
the one on which the whole burden of the line was thrown 
worked very well until the load became too great. The 
accidert occurred in the early morning, the service stopping 
entirely at 9.30 a.m., traffic being resumed the next day. 
The loss caused by the stoppage is estimated at from £150. 
to £160, which would tend to show that the tramways are 


a rather popular mode of conveyance in Hull. 


Telephonography.— The Berlin correspondent of the 
Daily Mail states that the German ;Postmaster-General 
recently witnessed some experiments with this new 
instrument. He states that the telephonograph is a. 
combination of the telephone with a newly-constructed 
phonograph, which makes it possible to fix and preserve 
conversations in the absence of the intended hearer, so that 
he can listen to the message after his return. It is also 
stated that with this instrument it is possible to multiply 
the effect of the sound and to give the sound greater 
force. Another advantage claimed for the invention is 
the use of the same wire for several conversations. at the 
same time. | i 85 

Modern Motorcars.—A paper on “Modern Motor 
Vehicles” was read at the monthly meeting of the Leeds 


Association of Engineers by Mr. R. Winn. These, he 


stated, were a great improvement on the machines of three 


years ago. The price was high, but this could be. reduced 
when the demand increased. Ho described in detail the 
various kinds of motor vehicles made in England, France, 
and America, and pointed out the more salient features of 
each. He preferred the smaller sizes of cars, driven by 
apirit motors. Electricity, he thought, was an ideal power, 


there being no connecting rods or gear for producing different 


8 


speeds required, but up to the present satisfactory accumu- 
lators had not been invented. 

A Glasgow Engine. — We notice in an issue of the 
Engineer of Cleveland, U. S.A., an illustration of a hollow 
steel. shaft which has been dispatched to Glasgow for one 


of the large Allis engines to be used in the power station 
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in that town. This steel shaft was manufactured by the 
Cleveland City Forge and Iron Company, and weighs 
complete 66, 105Ib. Its length over all is 24ft. 1}in., and 
its greatest diameter 36in. The boring through the centre 


of the-shaft is in most places Sin. in diameter, but in one 


part this is increased to 10in. The size of this shaft as 
compared with the workman who stands behind it in the 
illustration gives one a good idea of the magnitude of the 
electric traction scheme at Glasgow. 

King’s College.—We are informed that the fortieth 
annual dinner of old students of King’s College, London, 
will be held at the Holborn Restaurant on Monday, 
June 18, The Hon. Sir John Alexander Cockburn, 
K. C M. G., F. and A. K. C, M.D., Agent-General for, and 
formerly Premier of, South Australia, has kindly consented 


to preside on this occasion, and his Royal Highness the 


Duke of Cambridge, K.G., has also signified his intention 
of being present. The stewards and committee would 
alone form a very distinguished gathering, as the list 


includes a large number of eminent scientists, ete. Any 


information respecting tickets, etc., may be obtained from 
Mr. W. Vincen, hon. secretary to the Dinner Committee, 
at King’s College. 3 | 

Central Trolley Poles.—The lamentable death of an 
electrical engineer near Blackpool emphasises the need of 
carefully considering the spacing of the tramway tracks 
when central poles to support the trolley wires are used, 
The accident occurred at Lytham-road, the deceased being 
crushed between the tramcar and the pole and killed. It was 
proved at the inquest that there was only Sin. spate 
between the pole and the tramoar. The deceased was trying 
to board the car, and he had his back to the pole against 
which he was crushed. We understand that ordinary 
passengers are forbidden to enter the car from the front 
If, however, the space between the tracks was limited, the 
car should have been so constructed that it was impossible 
for anyone to enter it except at the proper side, away 
from the pole. Oars of this type are, we understand, now 
being adopted. | T 

Continental Telegrams.—The Postmaster-General 
has, we understand, issued to the Chambers of Commerce 
a letter stating that the Post Office Department have from 
time to time given much consideration to the question of 
strengthening communication with the Continent generally, 
and a number of new lines have been laid., The policy of 
opening up direct communication with the principal centres 
on the Continent is still being steadily pursued, and further 
projects for direct wires are under consideration. He has 
also, after careful consideration, arrived at the conclusion 
that the circumstances justify an actual addition not merely 
to the land lines, but to the existing cables, and is therefore 
arranging with the respective telegraph administrations to 
provide new cables to Germany, Belgium, and the Nether- 
lands, which he hopes will be laid during the current 
financial year. 

Midland Institute of Engineers.—A meeting in 
connection with this body was held on Saturday, in the 
Queen Hotel, Leeds, when Prof. Goodman gave an address 
on “ Economy in Steam-Engine Practice.” He showed that 


the difference between efficiency and inefficiency was largely 


a matter of attention to details, and that by attention to 
the initial condensation of steam in the engines, by jacketing 
in cases where the cut-off was at half-stroke or less, by 
euperheating, etc., great economies might be effected. 
There was a difference of 25 to 30 per cent. in the 
efficiency of the use of steam in the worst and in the best 
engines. The engineers of the country were awakening 
to the importance of these details, and he believed that 


-in a year or two England would again take her proper 
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position as leading the world in the construction of the 
most efficient and economical steam-engines. 

Electric Traction in Italy.— We have at different 
times referred to the various electric power schemes which 
are being developed in Italy. A résumé of the application 
of electric power to railway working in the same country 
now appears in the issue of the Electrical World for 
April 21, and is by Mr. G. Giorgi. From this one gathers 
that 83 miles of track are now being transformed from 
steam to electric traction. In small lines running into 
the mountains electric traction is being even more used, 
and proposals for the construction of several hundred 
miles of these lines are now being considered. In all these 
cases water power, which is so abundant in Italy, is being 
used as the prime mover in the generating station. The 
author gives actual details of the different schemes, which 
will be of great interest to contractors. 

Electromagnets and Well-Boring.—An instance 
of the utility of the electromagnet for removing pieces of 
iron and steel when in very awkward places is instanced in 
a German mine. A bore was being sunk, and at a depth 
of almost 1,000ft. the hardened end of the steel bit broke 
off. This obstruction naturally prevented any further 
boring. In order to get the broken piece of steel out, 
therefore, a soft-iron bar 5ft. long and 2'7in. diameter was 
surrounded by a single winding of indiarubber-covered 
wire. It was then magnetised by means of a small dynamo 
and let down the hole. When at the bottom, current was 
switched on through the wire turns, and in this way a 
fairly powerful magnet was obtained, which raised the 
steel to the surface without further trouble. This method 
was very successful in this instance, as was natural with no 
very large piece of metal to hold. It would perhaps not 
answer if a large section of the boring bar were to be pulled 
out, as the magnet would have to be a much more 
powerful one than could conveniently be constructed in 
the limited space. 

Electroplating Baths Without Water.—In a 
paper read at the March meeting of the Chicago Electrical 
Association by Mr. C. F. Burgess, we learn from the 
Electrical World of New York that reference was made to 
the desirability of an electroplating bath containing no 
water, which would obviate difficulties encountered in 
working with certain metals, owing to the presence of 
hydrogen released from the water. Recent experimental 
research had shown, he said, that it was possible to dissolve 
certain metallic compounds in certain organic substances, 
and that such solutions might be electrolytes. Some 
notable work along this line had been carried on very 
recently by Dr. L. Kahlenberg, of the University of 
Wisconsin. He had succeeded in obtaining very good 
deposits of lithium, a metal which under ordinary cireum- 
stances would be considered even more difficult to deposit 
than aluminium or magnesium. His method consisted in 
dissolving lithium chloride in pyridine, a somewhat volatile 
organic compound, and passing the current through the 
solution, as in the ordinary plating operation. 

Engineers’ Wages.—There again appears to be 
trouble brewing between the engineers and employers on 
the North-East Coast. This is owing to a demand recently 
made by the Amalgamated Society of Engineers for an 
advance of 2a. per week on time wages, and 73 per cent. 
on piecework, to commence from May 1. We gather from 
the journal of this association, however, that the employers 
do not appear to treat this demand favourably. It is stated 
in this journal that “unanimity of resolve seems prevalent 
that this time the employers must concede an advance. 
Last year, when asked, it was argued that trade was falling 
off. Experience has since shown this view to be wrong. 
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It is felt strongly that the present demand is moderate, 
inasmuch that the advance last sought was not pressed, 
although justly entitled to same. The associated firms, 
however, at the moment of writing, are not, apparently, 
willing to grant an advance, as they say they are ‘unable 
to accede thereto.’” It is to be hoped that some amicable 
arrangement will soon be come to, and that no further 
disorganisation of trade, which has already been much 
upset this year, will take place. | 

Telephones.—On Saturday last, in the House of 
Commons, it was stated by Mr. Hanbury that it was of 
public interest that the National Telephone Company's 
system should be made to work in intercommunication with 
the Post Office system. This was specially desirable in 
London, where the County Council had promised to 
give facilities for opening the roads for purposes of under- 
ground wires if the National Telephone Company would 
make arrangements in the public interests. Amongst such 
arrangements intercommunication with the Post Office 
system was to be included. He praised the administration 
of the Glasgow Corporation, but could not admit the 
charge that the Government had acted prejudicially to the 
Corporation by giving undue facilities to the National 
Telephone Company. The fact was that the conditions 
which had been complained of were largely the outcome 
of the agreement made between the Post Office and the 
company long before competition was intended. This 
agreement must be carried out, but he did not think it 
would be found to operate to the disadvantage of Glasgow. 
A motion to reduce the vote to the Post Office was after- 
wards negatived. 

Electrically-Heated Soldering Irons. L Eclairage 
Electrigue recently contained an article describing the 
various types of electrically - heated soldering irons 
and plates for soldering tin canisters, etc., hitherto in 
vogue. Most of these devices obtain their heat from 
resistances embedded in some insulating material, such as 
porcelain, but the Allgemeine Elektricitäts-Gesellschaft 
have introduced a soldering iron which is heated in a novel 
manner by means of an electric arc in a closed cylinder. 
The same firm have applied the principle to a number of 
diferent heating devices, including flatirons. The method 
was patented some years ago by Rudolf Wieczoreck. In 
its application to a soldering iron a cylinder of wood is 
employed, which carries the soldering iron at one end, while 
at the opposite end a carbon receptacle is attached. The 
arc is formed between the carbon and the copper of the 
iron, the consumption of carbon being small in consequence 
of its being enclosed. When the iron is not in use the 
copper is moved back away from the carbon. To form 
the arc an eccentric is turned, by which means the carbon 
is brought in contact with the copper, a further slight turn 
of the eccentric separating the carbon from the copper 
again and so forming the arc. From four to five amperes 
of current at a pressure of from 25 to 35 volts are con- 
sumed by such a soldering iron, according to the length of 
the arc. We are not told how long the copper stands the 
treatment. 

Wireless Telegraphy.—It is interesting to see how 
strongly some of the daily papers support the system of 
wireless telegraphy which has been the cause of so many 
sensational paragraphs in their columns during the past 
year or two. The Globe, for instance, in its Echoes of 
Science” column last Friday, accuses the electricians con- 
nected with the older form of telegraphy of refusing to 
believe in the possibilities of wireless telegraphy, just as 
the gas engineers would at first not believe in the electric 
light. Our contemporary goes on to say that while these 
electricians are unable to deny that Marconi has been 
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succeasfnl to some extent, they say that his system is only 
of use for short-distance work, and that it will only be 
useful for communication between the shore and lightships. 
It then proceeds to quote Prof. Fessenden to the effect 
that the Marconi law as to the range of signals would 
show that, with high enough sending and receiving wirea, 
messages could conveniently be sent to 1,000 miles or 
more. If our contemporary’s condemnation of the action 
of electrical engineers with respect to wireless telegraphy 
is to be justified, Sir W. H. Preece must be included 
amongst those who are to be blamed, as in his “James 
Forrest” lecture he practically re-echoes the statement 
Which has appeared many times in our columns—é.c., that 
the commercial possibilities of wireless telegraphy are 
wanting. 

A High-Temperature Thermometer.—It is often 
convenient to have a thermometer which should give 
accurate readings from, say, zero up to about 500deg. C., 
and the ordinary mercury thermometer cannot be used at 
the higher temperatures. We see described in L Industrie 
Electrique a mercury thermometer which can be used for 
these temperatures, designed by Mr. Steinle. Its opera- 
tion is based on the expansion of mercury with a rise of 
temperature. It consists of a small cylindrical receiver 
of steel, which is closed at one end. At this end a 
capillary tube of steel, the internal diameter of which 
is mm., is connected. This thin tube of steel can be 
made of any length up to 50 yards, so that the indications 
of the instrument can be seen at a considerable distance 
from the place of which the temperature is required to be 
known. The capillary tube of steel is connected to another 
small tube which is wound in the form of a spiral. The 
whole of these tubes and the cavity are completely filled 
with mercury. The heating of the small cylindrical 
receiver then causes the spiral to dilate and to untwist. 
One end of the spiral being held and the other fixed to 
a suitable gearing, the indication of the temperature can 
be given on a dial which can be seen for a eonsiderable 
distance. We have seen a somewhat similar principle 
used with an apparatus in which the pressure of the 
expanding liquid is indicated on an ordinary pressure 


gauge. 


The Coming Solar Eclipse.—At the monthly meet- 


ing of the British Astronomical Association, held at Sion 
College, some interesting statements were made regarding 
the arrangements for observing the total solar eclipse of 
May 28 next. One party will go to Wadesborough, in North 
Carolina, U.S.A.; another will go to Algiers; and yet 
another to Portugal. We are glad to find that the United 
States Naval Department have intimated that the instru- 
ments will be admitted into the country free of charge and 
of examination, the Canadian Government having also 
granted similar facilities should the expedition pass into 
Canada. The British Government have done the same in 
respect of the return to England, eo that much incon- 
venience and risk to photographic material and instruments 
generally which would otherwise be experienced will be 
avoided. It was mentioned, aleo, that the Foreign Office had 
intimated that they would give certain facilities to British 
observers going to Portugal, and that the Portuguese 
Customs authorities had granted facilities for the passing 
of instruments through. The railway companies in Portugal 
proposed to grant to duly-authenticated astronomers tickets 
at half price, and between certain points on the State 
railways astronomers possessing a certificate that would 
be issued would be carried free. In the United States, 
also, the railway companies have promised special con- 
cessions for the occasion. It is very pleasing to find that 
scientific research is in this way to be helped forward by 
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various countries in which the observations are to be 
en. 

Accumulator Traction.— What we believe to be the 
last English tramway usingaccumulator traction is apparently 
within a measurable distance of having this method super- 
seded by the overhead trolley system. The line we refer 
to is at Birmingham, where the Bristol-rond section is 
worked by accumulators. Some time ago the company 
proposed to the Corporation that they should convert the 
present system into overhead trolley, and the Corporation 
instructed their Public Works Committee to report upon 
the subject. In this report, which has just been presented, 
they state that the lease of the tramways by the company 
will expire on June 30,1911. Since their opening they 
have been worked on the accumulator system, but this has 
never worked properly, and a very inefficient service has 
been given. The company do not wish for an extension of 
the lease, and only require that the Corporation, on the 
conclusion of it, shall purchase the tramways at a price to 
be settled by valuation. If the Corporation also decide at 
the end of the 11 years of the lease now remaining to con- 
tinue the overhead system, they are to purchase the over- 
head work, or if they do not so decide, to allow the company 
to remove the overhead equipment and the copper rail 
bonds. The whole of the construction is to be carried out 
under the superintendence of the Corporation officer. The 
Public Works Committee are of the opinion that the pro- 
posals are reasonable, and that they would benefit the city. 
It therefore recommends the Council to accept the com- 
pany’s offer. We are glad to know that this has been done, 
and that the public will get a share of the resulting saving 
in the shape of reduced fares. 

Electricity at Sarajevo.—The April number of the 
Revue Générale des Sciences is devoted largely to a description 
of the country of Bosnia-Herzegovina. Information is 
given as to the agricultural industry, mining industry, 
education, legislation, commerce, finance, etc, of the 
country, while the public works come in for no incon 
siderable notice. Amongst the electrical installations 
mentioned is the plant of the capital of the country, 
Sarajevo. This installation was equipped by Mesars. 
Siemens and Halske, of Vienna, and is used to supply 
electrical energy for both lighting and traction, the electric 
tramways giving a rapid and frequent service through 
certain of the main streets. Two stations are used, one 
being the generating station and the other an accumulator 
sub-station. The positions of these are said to be the foci 
of an ellipse formed by the electric tramways. The supply 
is given on the direct-current three-wire system at 110 
volts for lighting, while the tramways are supplied on the 
trolley system, at 300 volts between the trolley wire and 
earth. We understand that the same plant is used for 
both purposes. The steam-engines are of the horizontal 
type, and drive the dynamos by means of ropes. In the 
lower part of the town the electricity is transmitted by 
underground cables, which have a steel armouring. In 
other parts of the capital bare overhead wires are used. 
The street-lighting is effected by means of 140 arc lampe, 
which for some reason our contemporary classes as going 
on the tramway network, This network is also said to 
supply 9,100 incandescent lamps, equivalent to 12,000 
lamps of 16 c. p.; but it is not clear from the description 
before us quite how this is done. : 5 

Bus Bars.—It is interesting to note the development 
of the use of omnibus bars in connection with alternate- 
current stations, working both for the distribution of 
lighting and power. In the earlier stations laid down in 
this country bus bars were conspicuous by their absence, 
as the alternators were not worked in parallel. Instead 
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of these bars, ingenious connections were arranged by 
which any machine could be switched on to a fair number 
of the circuits which had to be supplied. With the introduc- 
tion of parallel running, bus bars became necessary, and 
in several instances a duplicate set was provided in order 
to run up on artificial load before the machines were 
switched on to the supply. These auxiliary bars in 
connection with the artificial load are exceedingly useful 
for testing purposes. As the number of lights supplied 
from the station and tho size of the generating unite 
became larger, it was soon recognised that it was not quite 
safe to have all the station working in parallel with the 
mains. If this is done, a comparatively small fault in one 
part of the mains is apt to interfere with the whole supply, 
Arrangements have accordingly been made in the latest 
` types of switchboards for the dividing up of the bus bars 
into sections, which can be used to supply a certain part 
of tho feeders. In this way the whole of the machinery 
in the station is not worked in parallel, and the whole of 
‘the feeders are only grouped together on to one machine at 
times of light load. We note that in the new generating 
station of the Metropolitan Street Railway Company of 
New York this system of dividing up the bus bars into 
sections has been adopted, which is a confirmation of the 
advantages of this English practice. | 


Street Alterations.—On Thursday week Mr. Ritchie 
receivcd at the Board of Trade a deputation from 
tho County Councils’ Association, the London County 
Council, the Scottish County Councils’ Association, and 
various county councils, which was introduced by Sir 
John Hibbert. The object of the deputation was to ask 
that the county councils should be relieved of having to 
pay heavy compensation to electric lighting companies 
_when altering, widening, or rebuilding county bridges, 
which had been put upon them by the Consolidation Act 
of last year, and from which they were entirely free with 
tramways and gas and water companics. The county 
~ councils asked that their powers for widening and altering 
bridges should not be interfered witb, that no new burden 
should be thiown upon the county ratepayers for the 
purpose of assisting electric lighting companies, and that 
if in widening or altering a bridge it became necessary to 
move a main, the work should be done by the electrical 
undertakers at their own expense and risk. We are glad 
to note that, in reply, Mr. Ritchie, while he expressed 
himself not unfriendly to what the deputation asked, said 
that new legislation on the subject should not be retra- 
spectivo. Ia the county of London, if the County Council 
were not made responsible for the cost of altering the electric 
conduits entailed by changes in the street line, there would 
be a great expense put upon the various electric lighting 
companies. In fact, the present tendency of local autho- 
rities to make the electrical undertakers pay more than 
their fair share of the cost of making good the street 
surfaces is a tax on the electric light consumer, and this 
tax would be greatly increased if the local authorities 
could continually order changes to be made in the line of 
cables without bearing the cost of the alterations. 


Electromobile Competition in Germany.—A 
competition instituted by the Mitteleuropäischen Motor- 
wagen Verein between various types of electromobile cars 
has just been concluded in Berlin. The results are not yet 
to hand, but may be expected shortly, and judging from 
_ the names comprised among the jury—Gisbert Kapp and 

Dr. Kallmann, amongst others—an impartial and instructive 
report on the trials may be anticipated. On the first day 
of the competition the weights, dimensions, and other 
‘particulars of the competing cars were_ ascertained: 
Subsequently the batteries of the cara were discharged 


to the permissible minimum potential of about 1:83 volts 
per cell, and then recharged in order to determine their 
respective capacities. They were thereupon left in a 
charged condition until the following day in order to 
ascertain if any loss of charge had occurred during 
the rest. Numerous ‘firms entered the competition, all 
sorts of vehicles being represented. On tho second day, 
after due inspection of the cars, a trial run at an average 
speed of 94 miles per hour was entered upon over a 
given course in order to ascertain the consumption of 
energy. After about threequarters of the predetermined 
capacity of each car battery had been discharged, the 
return journey was made to the starting point, whero 
the remaining charge in the batteries was discharged 
tbrough resistances, the potential of the cells being 
observed during the operation. Hereupon followed a 
recharging of the batteries under precisély similar con- 
ditions to those observed on the first day. From the 
above it will be gathered that the tests were conducted 
with considerable care, and although the trials were of 
too short a duration to indicate the ultimate endurance 
of the competing accumulators, some interesting results 
should nevertheless have been obtained as to the carrying 
capacity and range of the electromobiles. 


Ultra-Violet Rays.—With regard to cathode rays 
and certain other rays, it is already known, says Mr. P. 
Lenard in the Elektrotechnische Zeitschrift, that they make 
the air, in which they diffuse themselves, conductive of 
electricity, by the oxygen being partially transformed into 
ozone and the formation of the nuclei of condensed 
moisture so effected. The author points out that a ray 
bearing close relationship to visible light is also capable of 
producing similar effecte—namely, the ultra-violet rays of 
short wave-length (n= from 0:00014mm. to 0:00019mm.), 
to which V. Schumann first called attention in the year 
1893. These rays are subject to an extraordinarily high 
degree of absorption in almost all mediums, including the 
atmosphere, while isolated bodies only, such as fluorspar, 
gypsum, or hydrogen gas, were discovered to afford a good 
passage to the rays. Convenient as sources of such ultra- 
violet rays are a spark-gap of an induction machine 
composed of aluminium wires and an electric arc, 
particularly if the positive carbon is substituted by 
a rod of aluminium, and also sunlight, but this only 
in the upper strata of the earth’s atmosphere —i. e, 
upon high mountains. The author shows the process 
of the formation of the nuclei of fog by reflecting the 
light from electrical discharges upon a jet of steam through 
a window of quartz placed within a shield of zinc con- 
nected to earth. Upon setting up the discharges, the 
hitherto misty and undefined form of the jet became 
cloudy and better defined, while its usually uniform grey 
tint was succeeded by glistening colours or a brilliant 
white. This is an indication that the rays created nuclei 
of condensed particles of moisture. It was not found 
necessary that the jet of steam should be placed direct in 
the beam of light proceeding from the window so long as 
it was situated near the window. Conductors charged with 
electricity are discharged when subjected to the influence 
of ultra-violet rays of short wave length, and in this case 
positive charges are as rapidly lost as negative charges, the 
nature of the conductor exerting no influence upon the 
result. 


Road Locomotion. —A paper on “ Road Locomotion ” 
was read by Prof. H. S. Helo-Shaw at a meeting of the 
Institution of Mechanical Engineers held last week. The 


author made an introductory statement concerning the 


revival of road locomotion by motor vehicles, and then 
dealt with the problem of the behaviour of the wheel on 


res 
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the road, the question of steering and turning, and, lastly, 
with the subject of motive power, which was divided into 
internal-combustion motors or oil-engines, external-combus- 
tion motors (steam), and electrical motors. He compared 
the advantages and disadvantages of these three kinds of 
motive power, and observed that, though at present oil- 
engines were used for light motor vehicles and steam for 


heavy traffic, there were very ingenious steam motor- 


cars both in this country and abroad, while light oil- 
engines had been applied in. France and also in this 
country in connection with heavy. traffic. Moreover, 
there were other kinds of motive power, stich, for instance, 
as compressed air, which was being tried in America, Oil- 
engines had been found so far beat suited for light motors 
or pleasure vehicles. Electrical motors wore clean, extremely 


convenient and simple, and ‘altogether an ideal type of, 


motor, but the difficulty of getting an accumulator which 
was in all ways suitable was very great. The whole problem 
of the use of electricity was determined by the life and 
capacity of the battery, and the merits of any accumulator 
should really be judged to a great extent. by the condition 
of its. batteries after six months’ daily use in a motor 
vehicle. So long as a range of 40 miles per charge at 
speeds not exceeding 10 miles per hour were only required, 
electricity at a cost of not more than 2d. per unit was, at 
léast, on a par with steam or oil, even for heavy traffic. 
Above these limits, however, electricity was impracticable. 
Better results had been obtained by electric vehicles in 
individual cases on long puns, but the batteries had been 
quite déstroyed and were useless afterwarda. Looking at 
the whole question, the author remarked that it might be 
safely said that the motor vehicle had come to stay, and 
that its uses, both in peace and war, would rapidly develop. 


The Royal Institution.—At the Royal Institution on 
Friday evening last Lord Kelvin delivered a lecture, 
entitled Nineteenth-Century Clouds over the Dynamical 
Theory of Heat and Light.” Sir Fredetick Bramwell was 
in the chair. The gist of the lecturar’s remarks was ably 
summed up in the Times as follows: Lord Kelvin said that 
there were only two clouds to obscure the beauty and 
clearness of the dynamical theory, which might be briefly 
expressed by saying that heat and light were modes of 
motion. The first came into existence with the undulatory 
theory of light, and was dealt with by Fresnel and by Dr. 
Thomas Young. It involved the question, How could the 
earth move through an elastic solid, such as. the lumini- 
ferous ether was supposed to be, far more easily and froely 
than the “wind through a grove of trees”? This cloud 
hung heavy and undieperged. Some years ago Michelson 
made a beautiful experiment to discover whether the ether 
passed freely through the earth, and vice versd. Lord 
Kelvin still hoped that it did, but from the results of that 
experiment, which proved it did not, he could see no 
way of escape. The second cloud over the dynamical 
theory was the Maxwell-Boltzmann doctrine of the partition 
of energy. Here the outlook was less sombre. He held 
that mathematics had not p the doctrine, and that 
the doetrine was not true. Still, he did not know anyone 
but himself that attacked it, and his own views had been 
attacked by Poincaré, Lord Rayleigh, and other distin- 
guished mathematicians, though none of his assailants had 
proved the proposition. Lord Kelvin proceeded to give 
some illustrations of the doctrine, and emphasised the 
labour and difficulty of putting it to experimental tests. 
Its mathematical consequences, indeed, sometimes appeared 
to be contrary to common sense, but that was not con- 
clusive, for mathematics must never be jadged by common 
sense. Still, within the last few months he had worked 


out a large number of cases and had obtained results that 
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did not agree with the doctrine. The simple way, therefore, 
to destroy this second cloud on the dynamical theory was 
to drop the destructive general conclusion of the Maxwell- 
Boltzmann distribution. In conclusion, Lord Kelvin brought 
forward some considerations respecting the structure of the 
atom and the nature of the ether, regarded as a true 
imponderable outside the law of universal gravitation. 


Illumination.— The second of a series of articles in the 
Electrical World on “The Elements of Illumination,” by 
Dr. Louis Bell, deals with the most interesting subject of 


the effect of the brilliancy of illumination on the general 


effect produced. The author commences the article by a 
comparative table of, the intrinsic brilliancies in candle- 
power per square inch of surface of sources of light. These 
figures are as follows: the sun in zenith has a brilliancy 


„of 600,000, the sun at 30deg. elevation 500,000, the sun 
on horizon 2,000 (the author states that these are rough 


equivalent values, taking account of absorption), the are 


1 


light 10,000 to 100,000 (the maximum being about 200,000 


in the crater), calcium light 5,000, incandescent lamp 200 
to 300 (thie depending on efficiency), melting platinum 130 


(taking it that one square centimetre =20 o. p.), enclosed 
‘arc 75 to 100 {this being within the opalescent globe), 
:Welsbach light 20 to 25, kerosene lamp 4 to 8, gas flame 
5 to 8 (these two both being very variable), candle 3 to 4, 
incandescent (frosted) 2 to 5, opal-shaded lamps, etc., 0:5 
to 1. A noteworthy feature in the above list is the enormous 
discrepancy between the intrinsic brilliancy of incandescent 
electric lamps and tke other sources of light which follow. 
‘This great intrinsic brilliancy of the incandeseent lamp is 
apt to produce bad effects from the oculist’s point of view. 
The author proceeds to show that while the eye adapta 


itself automatically to the illumination of the surroundings, 
it takes a short time for the retina to adjust itself to different 
illuminations. In consequence of this a brilliant light, 
after having been in a dark place, is exceedingly trying. 
Also to have a brilliant spot of light like the incandescent 


filament of an incandescent lamp always acting on the 


retina, is apt. to cause trouble. An experiment in the 
advantage of not having too great a contrast between 
the illumination on the walls of the room and the 
source of light, is to place a brilliant lamp unshaded 
in a good-sized room and then observe the effect 
of placing an opal shade over the light. It will be 
found that the apparent illumination of the room has 
been increased by the addition of the shade, although the 
actual light given off by the bright lamp has been decreased. 
The conclusion of the matter is that it is well to have a 
distributed light, and to place the lamps in such a way that 
their filaments do not come in the line of the ordinary range 
of vision. Dealing with the bad effect produced by a 
fluctuating light, Dr. Bell points out that an ordinary 
16-c.p. lamp commences to show flickering when the 
frequency is about 30 per second. At a frequency of 25 
the light is most troublesome to the eyes, and at 20 and 
below it becomes intolerable. Naturally, the flickering 
effect is dependent on the thickness of the carbon filament. 
Arc lamps, on the other hand, show fluctuations at rather 
higher frequencies. For instance, at a frequency of from 
40 to 45 a distinct flickering is evident. Dr. Bell suggests 
that where polyphase currents are available the fluctuation 
of the individual arcs can be partially nullified by con- 
necting them to different phases, so that the fluctuations 
do not synchronise. He concludes that if in artificial 
lighting it is essential to have a very strong illumination at 
a certain point, the most satisfactory way from a hygienic 
standpoint is to superimpose it upon a well distributed 
moderate illumination. In this way strong contrasts are 
avoided, which tend to cause damage to the eyesight. 


THE ELECTRICAL 
ROTARY CONVERTERS. 
BY HANS SIGISMUND METER. 


The following is a translation of an article which recently 
appeared in the Elebtrotechnische Zeitschrift. The rotary 
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converter, although it has found but very limited employ- 
since emerged from the experi- 


ment in Europe, has lon 
mental stage, and has 
extent of many thousands of 


een adopted in America to the 
orse-power. 


employment. 


only. It will be as well to assume the rea 
1 ara of the machines. The rotary converter may 


centre of supply that transmission of the current at high 
pressure enab 

continuous current for traction or electrolytic purposes is 
absolutely necessary. Of such cases there are numerous 
examples in America, but it will suffice to mention the 


system of the Metropolitan Street Railway, New York, 
where multiphase current of 6,000 volts pressure is 


CONTINUOUS CURRENT. 
#00. KW. 


GENTS. 


Fia. 1. 


generated in a favourably situated station, and thence 
conducted to sub-stations, where it is used to drive rotary 
converters of 1,000 kw. capacity each, which furnish the 
necessary current for working the street railways of the 
company ; further, the large converters of 700 kw. capacity 
each employed in connection with the Niagara Falla power 
transmission works for the winning of metals by the elec- 
trolytic process, etc. Secondly, the rotary converter is 
employed for the conversion of continuous current into 
alternating currents or multiphase currents. This applica- 
tion occurs in connection with large continuous-current 


stations, from which outlying districts are to be supplied 


with alternating or multiphase currents. In this manner 
a saving in copper is effected, and at the same time the 
building of a second central station avoided, since the 
converter transforms a portion of the continuous current 
generated in the main station into alternating currents, 
whose pressure may be raised as required by transformers. 
As examples of this application, the Edison stations in New 
York and of other towns in the United States may be 
instanced. Lastly, the double-current machine should be 
considered, although this type does not, strictly speaking, 
convert, but rather generates multiphase current and con- 
tinuous current simultaneously. As it, however, likewise 
finds employment as a link between the two kinds of 
current, we will include it within the scope of this article. 
A good example of its employment is to be found in the 
Edison central station in Chicago, where this type of 
machine is used as required either to furnish continuons- 
current for the immediate surroundings or multiphaso 
current to the outlying districts, or both simultaneously. 
Examples 1 and 2 also oceur, so combined that the 


No large 
installations, whether for lighting, traction, or electrolytic 
purposes, are to be found there where this link between 
continuous current and alternating current does not find 
Much has been written of recent years upon 
the theory of the rotary converter, but mention need be 
made of the articles by Steinmetz, Kapp, and Thompeon 

er’s acquaintance 
with these articles and touch here only upon the practical 


. possib 
: either energised with multiphase current, and hence made 
‘to feed the continuous current network, or fed with con- 
‘tinuous current, and so made to feed the multiphuse- current 

' network. 

We will now consider the converter proper, employed to 

convert multiphase current into continuous current, more 

closely. According to the field excitation the machine may 

be divided into three types. Firstly, converters with ahunt 
e three different forms—that is to say, it may, firstly, be excitation. This type is best adapted for lighting instal- 
employed to convert alternating currents or multiphase 
currents into continuous current, to which use it is chiefly 
put when the generating station is situated so far from the 


es a saving in copper; also when a supply of 
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| machine may convert continuous current into multiphase 


current or multiphase current into continuous current 
alternately as desired. The accompanying diagram (Fig. 1) 
shows the connections at the Cleveland electric light and 
power station. It will be.seen how the rotary converter: 
connects the continuous-current side with the alternating- 
current side—that is to say, the.manner in which it is 
connected up on both sides in parallel with the generators.. 
By regulating the self-induction outside the machine it is 

fe to so modify the pressure that the converter is 


lations, where the pressure of the converter must. be varied 
independently of the load, and where special regulating 


arrangements for the individual branch circuits are employed. 


By this method of excitation the rotary converter main- 


‘tains the same wattless current on all loads — that is to say, 


if the excitation be so 5 to give minimum current 
for a certain load, this will also hold good for approximately 
all load. This will be the case if a multiphase current of 
‘constant pressure is induced in the converter — that is, if the 
generator is compounded. Since, however, the pressure of the 
continuous current falls with the load in consequence of the 
ohmic loss, and the variation of the wave form of the alter-. 


‘| nating currents, resource is frequently had to the second 


‘form with compound excitation, a series winding being 


. wound over the shunt winding of the field coils. In this 


Fia, 2. 


Fia, 3. 


‘manner the pressure on the continuous-current side may 
not only be maintained constant, but also made to increase 
with the load, just as with over-compounded continuous- 
current machines. This compounding or automatic control 
of the pressure is obtained by modifying the distortion of 
‘phase between the current and the pressure in the con- 
verter. A leading current in passing the self-induction 
which occurs between the converter and the point of 
constant pressure raises the pressure at the terminals of 
the converter, while a lagging current diminishes the same. 
Speaking generally, the current for the compounding of 
converters should therefore lag on light loads, and lead on 
heavy loads. Further, in order to obtain sufficient effect, 
the reactance in the system should be amply large. We 
have here, therefore, the noteworthy fact that self-induc- 
tion, which is generally considered one of the disadvantages 
of the alternate-current system, since a fall of pressure- 
thereby results, is, on the contrary, in connection with the 
running of converters not only desirable, but absolutely 
necessary in order to prevent a fall of pressnre, or, in other 
words, to raise the pressure in accordance with the load. 
This will be rendered clearer with the aid of Diagrams 
2 and 3. Fig. 2 shows how a current, C, induced by under- 
excitation produces a considerable fall of pressure between 
the generator and converter through the self-induction, X; 
while Fig. 3 shows the equivalent current and the equivalent 
self- induetion produced by a leading current generated by 
over-excitation. It will be seen that the pressure at the 
generator is lower than at the convertor—that is to say, 
the latter acts as a condenser and raises the pressure. The 
diagram shows further that the pressure is raised the more, 
the greater the reactance, and the lower the resistance, ' 
but naturally this only holds within certain limits. In the 
diagrams, whose construction needs no further explanation, 
C represents the current, r the resistance, x the reactance, 


E the E.M.F. at the converter, and E, the E.M.F. at the 
generator; while C, represents the resistance loss, C; the 
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loss through reactance, and C, the impedance loss. These 
losses are represented as back E.M.F. The diagrams must 
be read in the direction of the hands of a watch. 

It may be as well to mention that the preasure of the 
continuous-current side cannot be independently varied by 
a change in the strength of the field excitation. As the 
converter 18 in principle a transformer, the voltages of the 
alternating or multiphase currents and the continuous 
current bear a definite ratio, which, indeed, varies some- 
what with the load, but which is not influenced by the 
field excitation. The field excitation governs the back 
EMF. in the converter, and this is therefore modified by 
varying the field excitation. According as this is greater 
or emaller than the E.M.F. of the input current at the 
terminals of the machine, the converter will take leading 
or lagging current, and then, as above shown, change the 
pressure of the alternating current, and thereby also that 
of the continuous current with the help of the self-induction. 

The requisite reactance is generally provided by impedance 
coils, connected in circuit with the low-tension leads 
between the converter and the transformer, Frequently, 
however, the necessary modification in the pressure is 80 
small that the reactance of the leads sufficos, especially if 
a generator provided with constant field excitation be 
employed, so that its reactance is employed in assisting in 
the control of the phases. In order to maintain the correct 
pressure both on light load and on full load, the regulator 
in the shunt should be so connected that the correct 
pressure is obtained on light load. The main resistance, 
in fact, usually consisting of a German-silver strip, should 
be so regulated as to ensure the required pressure likewise 
on fall load. Under ordinary conditions the light-load 
current would then amount to some 30 per cent. of the full 
load current. But should it be found that the light-load 
current amounts to more than 40 per cent. in order to 
maintain the correct light-load pressure, this would indicate 
either that the ratio of conversion in the converter was 
not the most advantageous one—that a greater fall of 
pressure occurred in the leads than assumed—or that the 
generator yielded a somewhat higher pressure than had 
been provided for. To remedy matters, more reactance 
should be switched in. The necessary main exciting 
current is determined by regulating the converter to take 
the least possible amount of current on full load. But, in 
practice, it is certainly in most cases more advantageous 
to adjust for this minimum current on about three-quarters 
of the full load. In order to illustrate the automatic 
control of the phases considered above an example may 
be given. 

Let us assume that we have two high-tension generators 
of 450 kw. capacity each, which deliver current at a 
pressure of 6,500 volts to rotary converters each of 400 kw. 
capacity, and employed for traction work. The generators 
run with constant field excitation, corresponding to an 
E. M. F. of 6,500 volts on light load. Let the distance of 
transmission be about 14 miles, the lose in the leads and in 
the low-tension transformers 10 per cent., and the loss of 
E. M. F. in consequence of the obmic resistance in the trolley 
wires 20 per cent. on full load. If, now, the generators 
with constant field excitation feed direct into the line, 
the light-load E.M.F. without phase control will 
amount to 600 volts, but the full-load E. M. F., on the 
contrary, to less than 500 volta on the continuous-current 
side of the converters, If we energise the converters with 
a weak shunt and a strong main coil excitation, they will 
be under-excited to a high degree on light loads—that is 
to say, they would in the first case take lagging current, 
and in the second case leading current. 

The E M.F. of the self-induction in the generator and in 
the conductor is 90deg. behind the current, and, as the 
current lags considerably behind the terminal potential of 
the generator, the E. M. F. of the self. induction will therefore 
subtract itself from the E. M. F. of the generator, so that 
the E M. F. at the brushes of the converter is reduced to 
500 volts on light load. With an increasing load, the 
exciting current also increases in consequence of the con- 
siderable amount of series winding, and the current acquires 
a lead. With a leading current the E.M F. of the self- 
induction is more approximately in phase with the E. M. F. 
of the generator, and a component has to be added to this. 


We obtain therefore, in spite of the greater fall of pressure 
In consequence of the ohmic resistance on load, a total fall 
of pressure between the generator and converter, which is: 
considerably smaller, since the resistance loss is partially 

equalised by the increase of E. M. F., owing to the leading 

current which flows through the self-induction. In our 

example, for instance, the E M F. on full load might easily 

be raised to 550 volts with sufficient reactance, a condition 

which is frequently desirable in traction work. 

The third form of rotary converter is that without field 

coils. Since in this form the excitation is maintained 
entirely by the armature current, it is apparent that the 

machine will run with lagging current on all loads. The 

factor of efficiency is therefore even on full load relatively 

low, and consequently at the generator, owing to the 

reactance in the conductors, still worse. Even with a very 

small air-gap the lagging current amounts to at least 

40 per cent. of the full-load current, whence the factor of 

efficiency at the converter on full load | 


= 1 
„1 +04? 


on half load 0.5 


J0 5? + 0:42 
0:25 

/ 0°25? + 0°42 
Except in special cases, thorefore, where cheap construction 
is the ruling factor, this type of converter would hardly be 
adopted, since it burdens the system too much with watt- 
less current. | 

With regard to the employment of converters for trans- 
forming continuous current into alternating currents or 
multiphase currents, caution should be observed—that is 
to say, converters should be employed for this purpose 
only in cases where provision may be made to prevent 
racing of the machines. It is well known that a con- 
tinuous-current motor with weak field excitation has a 
tendency to run away; this peculiarity naturally applies 
also to converters which run as continuous-current motors 
and generate alternating currents. But in this case the 
danger is the greater, since the field is liable to be weakened 
through lagging alternating currents, and the converter 
hence caused to run quicker. But so soon as the machino 
has increased its speed, the frequency, and therefore the 
self-induction likewise, increases, which again entails 
a greater lagging of the current. Hence the field 
excitation becomes further weakened and the speed 
of the machine becomes greater and greater, until 
it is no longer capable of resisting the agora a 
force exerted and flies into pieces. This has actually 
occurred on more than one occasion. In order to prevent 
the racing of converters driven from their continuous- 
current sides, they should always be run with over-saturated 
fields, while, as an additional precaution, safety devices in 
the shape of centrifugal switches arranged to cut off the 
continuous-current supply so soon as the speed of the 
machine has reached a certain limit, should be provided. 
Further, the converters might be separately excited, and 
the exciting macbino situated upon a common shaft with 
the converter. Should the field of the converter be then 
weakened tbrough lagging currents, and commence to run 
quicker, the E. M. F. of the exciting current would be 
also raised thereby, and the field in consequence again 
strengthened. 

Considered generally, the rotary converter is a machine 
which may have a great future before it even on this side 
of the Atlantic, for, despite certain electrical difficulties, 
it is possible to produce mechanically good and efficient 
machines. Moreover, it ensures a considerably greater 
efficiency than the combination of two machines—that is 
to say, a continuous-current machine and an alternating- 
current machine on the same shaft. To render this clear, 
one more example may be given, ee 3 

Let us consider the case of a synchronous motor coupled 
to a continuous: current generator, both having an average 


= 95 per cent., 
= 78 per cent., 


and on quarter load = = 53 per cent. 


efficiency of 92 per cent.—that is to say, when working 


together without a transformer they give an efficiency. 
of abont 84} per cent., and with transformers having an 
‘efficiency of 97 per cent. about 82 per cent. The rotary 
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converter, on the other hand, itself has an efficiency of 
about 92 per cent., and working in conjunction with trans- 
formers accordingly about 89:2 per cent. 


7 
REVERSED STAIRWAY TOP-SEAT CAR. 


The development of the top-seat car to suit the peculiar 
conditions of electric traction in Great Britain is proceed- 
ing apace. In general design, constructional details, and 
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by Mr. C. R. Bellamy, general manager of the Liverpool 
tramways, with some improvements in detail made at the 
Preston works. By the use of this reversed stairway, and 
the extension of the upper deck.to the full length of the 
car, a very important advantage is at once gained in the 
increase of the carrying capacity of the car by six passengers, 
or practically 12 per cent. It will at once be evident that 
these additional passengers will be carried with prac- 
tically no increase in the operating expenses per car mile. 
The second advantage gained by this design is the complete 
protection of passengers ascending and descending from 


Liverpool Tramcar with Rever:ed Stalr. 


in finish the cars now being turned out by English manu- 
facturers are enormously superior to those procurable even 
a year ago. Weare able herewith to describe what must 
be regarded as a notable improvement in the top-seat type 
embodied in the cars now being supplied by Messrs. Dick, 
Kerr, and Co. for the Corporation of Liverpool, and which 
are being manufactured for them at the shops of the 
Electric Railway and Tramway Carriage Works, Limited, 
at Preston. The general dimensions of these cars are 
16ft. for length of body over corner posts, and 27ft. 6in. 
for length over all, and mounted on a single truck with a 
6ft. wheel base, they seat comfortably 57 E Tho 
fact that so great a seating capacity can be obtained on a 
single- truck car without undue overhang at once reveals 
the great advantages of the top-seat type when its full | 
possibilities are developed. 

A few dotails in connection with the general design and 
finish of theso Preston cars may be of interest. The most 
notable departure from ordinary types embodied in their 
design is in the roof construction. The ceiling frame is 
almost at right angles to the perpendicular side frame, 
though slightly arched to give a pleasing effect. 
arrangement greatly increases the roomy appearance 
of the car interior, and the method of construction 
used at Preston is such that the roof is actually very 
much stronger than the ordinary clerestory form. Tho 
interior woodwork of the car is finished in quartered 
oak, with just sufficient ornamentation to give a band- 
some appearance without over -elaboration in detail. 
The ceiling is of pressed millboard picked vut with gold. 
Above the windows, which are three in number, and fixed 
solidly in place, are pivoted sashes, by means of which any 
desired degree of ventilation may be provided without the 
introdaction of draughts into the car interior. A special 
feature embodied in the 200 cars now being supplied by 
Mesers. Dick, Kerr, and Co. to the tion of Liver- 
pool, is in the use of the reversed type of staircase designed 


This 


any possibility of falling from the car on account of any 
sudden jerk in starting or stopping. Tho third advantage, 
by no moans to be overlooked, is the protection of the 
driver from tho weather. It has long been recognised in 
American tramway practice that the more comfortable the 


me 


Rij 


Interior of Car, 


driver of an electric car can be made, the more energy and 
vigilance he is likely to exert in the proper handling of his 
car and the avoidance of accidents, 

A number of other corporations, such as Leeds, South- 
port, Bolton, etc., have adopted this type of car for the 
orders which they have placed with Messrs, Dick, Kerr, 
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and Co., and for the excellent reasons given above it seems 
not unlikely that it will find favour with tramway autho- 
rities throughout the country. 


THE SAMSON OIL AND GAS ENGINE. 


We were recently invited by the Blaxton Engi- 
neering Company, Limited, of 69, Old-street, E.C., to 
inspect a new type of gas-engine which they are making 
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moment is obtained than with the Otto cycle. The working 
portion of the cylinder is marked G in the section, while 
the cylinder, H, which is concentric with G, is used for 
urposes of exhausting the products of explosion from G. 
mmenoing with the piston at the end of the stroke, the 
eee of air and gas in G is compressed, and is exploded 
by the hot-tube ignition shown at B. After the explosion 
the piston moves forward, creating a vacuum in H until 
the exhaust ports, which come right round the cylinder 
and communicate with the opening J, are uncovered. As 
the valve marked I in the upper section is closed, there is 
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Fig. 1.—Section of the Samaon Oil-Engine.— A, admission valve, B, iguit iou tube; C. 1 hee oil-cup ; E, exhaust valve; F, piston; G, work cylinder 
‘ 7 . 


H, vacuum pump; I, governing valve; J, chargt: g port; 


under the patents of Mr. Johnston. As there are several 
individual points in the design of these engines, we aro 
reproducing herewith a section (Fig, 1) and a full view of 
the engine complete (Fig. 2), which will be of interest to 
ni generally. Up to the present these engines are 
only listed up to 16 b.h.p., which engine runs at a speed of 
from 200 to 300 revolutions per minute. The smallest 
size listed is a 34-b.h.p. engine, which runs at from 350 to 
450 revolutions per minute. The engines are designed 
for working with oil or coal gas, and we gathered from 


ot· gat pipe; L, wire gauze. 


no exhaust passing out through J at this portion of the 
stroke. A slight further movement of the piston, however, 
opens a second exhaust port, which allows a certain portion 
of the exhaust gases to escape, whereby the pressure in G 
is reduced to that of the atmosphere. At the commence- 
ment of the return stroke, as soon as this second port is 
closed the valve I is opened, which connecte the valve I 
with the vacuum in H. The rest of the products of 
combustion are withdrawn through J, and a new 
working charge is at the same time sucked into the 
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Fro. 2 —View of the Samson Oil or Gas Engine: — 


the makers that they are devoting special atten- 
tion to the engines in which oil is used as the 
source of power. Coming row to the section (Fig. 1), 
it is well to mention that the engine is of the 
single-revolution cycle, or, in other words, there is an 
explosion at every revolution, so that a more even turning 


rear end of the working cylinder. As the piston 
continues its backward motion, the ports round J 
are closed, and a slight reduction in the size puts the 
-exhaust cylinder, H, in communication with the main 
exhaust port so that the products of combustion in H are 
‘discharged to the atmosphere. A still further movement 
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efficiency of perhaps 65 per cent., would, if he had to pay 
1d. per unit for his energy, be justified in paying 33 per 
cent. more for the motor if he could thereby obtain one 
of 10 per cent. higher efficiency. The manufacturer, like 
the user, found small high-voltage motors rather unsatis- 
factory; their cost was great in relation to their size, 
especially if they were shunt wound. Dealing with the 
merits of serics motore for small powers, Mr. Mavor, by 
means of diagrams, pointed out the chief features of a 
h. p. motor having an armature 5in. diameter by 3in. 
ong, wound either series or shunt. When series wound, 
such a machine was cheaper than shunt, their efficiency 
was better, consequently working cost lower; they had 

eater starting torque, could therefore start against a 
oad with less current. The starting resistance could also 
be cheapened, as the small series motor had sufficiently 
high internal resistance to render a large external resistance 
unnecessary. If it were coupled directly to the work it 
had to do, there was little chance of its becoming excessive, 
while if it were driving a short shaft, this in itself consti- 
tated a fixed load of some magnitude, thus providing 
against excessive speed. While on the subject of motor 
driving, Mr. Mavor made a slight digression to point 
out that the ordinary machine tool was often a most 
inefficient piece of mechanism ; by efficiency he meant the 
ratio : 


backwards further compresses the working charge at 
every explosion. The other letters not referred to up to 
the present in the diagram have the peot g nificance : 
C is a lamp for heating the ignition tube; B, D is an oil 
reservoir used in connection with the vaporiser denoted by 
Land K. The governing of this engine is arranged in a 
‘somewhat novel way by means of the valve, I, which on the 
return stroke puts the vacuum pump, H, in connection with 
the working cylinder, G. The governor, which is of the bit-and- 
miss type, operates this valve after the speed of the engine has 
fallen below a predetermined limit. If the speed has not 
80 fallen the valve is not worked, and at the return stroke 
the exhaust in G is not completely discharged, while at the 
same time there is no admission of working charge, because 
the vacuum in H is not communicated to the cylinder, G. 
This governor can be seen in Fig. 2. It consists of a 
reciprocating rod, the end of which slides up an inclined 
plane. This small inclined plane is pivoted slightly under- 
neath the end of the valve rod, I. The angle of this 
inclined plane is adjusted by a spiral spring, and 
the friction of the end of this reciprocating rod is 
balanced against the tension of the spring. As the 
speed of the engine increases this force becomes 
less, and the inclined plane rises, so that the end 
of the reciprocating rod engages with the valve, which 
allows a new charge to be admitted. At first sight this 
would seem to be a somewhat crude method of govern- 
ing, but we are assured from trials that the Blackstone 
Engineering Company have found it in every way successful. 
An increase of speed increases the pressure on this inclined 
plane, and forces it down so that the rod does not engage 
with the valve spindle. The consumption of gas with this 
engine we could not ascertain at the time of our visit, but 
as an oil-engine it is giving an exceedingly good economy. 
The arrangement of the ports of J right round the cylinder 
seems to effectually prevent the mingling of the incoming 
charges with the exhaust gas at the early part of the return 
stroke. There are other details of interest about this 
engine which would warrant closer inspection on the 

of those engineers interested in oil and gas engine wor 


Watts required to drive machine 


a WALES per pound. 
Pounds of metal removed by tool 


This was in some classes of machines very low, a milling 
machine being the greatest offender in this respect, while 
a lathe was the most officient machine used in engineering 
work. Proceeding, he pointed out the folly of insisting on 
high-efficiency motors being connected to machines of very 
low efficiency, and the lecturer felt sure that one of the 
most beneficial results of electric driving would be in the 
direction of improving the design of machine tools, with a 
view of getting more metal removed per unit of power. 
The works owner would find this a very profitable field for 
investigation. Proceeding to speak of insurance regulations, 
Mr. Mavor said that in some quarters there seemed a 
disposition to place undue restriction on electromotors for 
industrial purposes. Nothing could possibly prove more 
harmful to the industry, and he suggested that electrical 
engineers should take insurance companies into their con- 
fidence and point out exactly what dangers were likely to 
arise, thus preventing the imposition of absurd regulations. 
In concluding, the lecturer alluded to starting switches. 
Liquid switches were cheap and handy, but trouble was 
likely to arise from corrosion. Some American starting 
switches were unreliable, but the majority were well 
designed and very necessary where the motor was in the 
hands of inexperienced people. 

Mr. W. A. CHAMEN (the Glasgow city electrical engineer), 
in the discussion which followed, pointed out that in one of 
Mr. Mavor’s diagrams the shunt machine seemed capable 
of much greater output than the series one, and enquired 
if the diagrams were the result of experiment or calcula- 
tion. He also pointed out that in arranging the starting 
resistance of small shunt machines the end of the shunt 
coils should be connected to the first stud of the regu- 
lating resistance, as by this means the field coils were 
always short-circuited on the armature and a path provided 
for the E.M.F. induced when breaking the shunt circuit. 
This elementary precaution was very frequently over- 
looked by the wiring contractor, with rosults which were 
obvious to the members. The automatic type of switch 
was very necessary in cases where the current was at al] 
likely to be interrupted. 

Mr. McWHIRTER drew attention to the remarkable way 
in which a shunt motor would carry an overload. Series 
motors, he thought, would prove of most value when they 
had to work against a fixed Toad. Under other conditions 
a shunt machine was necessary. 

Prof. WATKINSON spoke of the difficulty in getting speed 
variation, and pointed out that in many industrial opera- 
tions variable speed with constant torque would be necessary, 
yet so far there seemed no effective method of obtaining 
that in a satisfactory manner. | 
Mr. STEWART said that he had made some investigations 
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THE GLASGOW SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


A meeting of the above section was held on Friday last, 
Prof. Magnus Maclean, M.A., D.Sc., occupying the chair. 
It was hoped that Lord Kelvin would have been able to 
deliver an address on that evening, it being the final 
meeting of the session. His lordship was, however, 
lecturing to the Royal Institution in London, and 
whatever may be the possibilities of the distinguished 
philosopher's genius, the limit is reached when he is asked 
to lecture in two places several hundred miles apart at the 
same time. The address by the distinguished chairman of 
the Glasgow section is therefore one of the pleasant things 
of the coming session. 

The election of a new council was firat proceeded with. 
Prof. Watkinson, the local hon. secretary, retired, and the 
council recommended that he should be elected an additional 
member of council (making nine altogether), and that Mr. 
E. G. Tidd be elected hon. secretary. After some discussion 
this was agreed to, as also was the re-election of the council 
for another session. | 

A paper on “Some Considerations Concerning Electric 
Driving” was then read by Mr. Henry A. Mavor. The 
author dealt with emall motors on 250 and 500 volt supply, 
such as is common in most large cities, Motors from 5 $4 
upwards presented no difficulties, but tbose under that size, 
particularly shunt machines of the type generally sold from 
stock, were by no means satisfactory, specially when located 
in an ordinary workshop. These were not only unreliable 
when used for high voltages but inefficient. This latter 
fault was probably due to stress of competition, but the 
buyer did not sufficiently consider the queation of efficiency 
in its relation to price, and often by purchasing the 
cheapest motor made the worst bargain. As an instance, 
it was shown that anyone purchasing a }-hp. stock 
motor, costing about £15, such as a sold, having an 


tion with shunt machines, by introducing a resistance into 
the field coils and so reducing the available magnetic 
induction. In some types of machine it was possible to 
obtain 25 per cent. increase of, speed, while with others only a 
few per cent. increase was obtained, further experiment being 
stopped by injurious sparking at the brushes. 

. MAVOR, in reply, said that the curves were calculated, 
not experimental, and that a small series motor within 
reasonable limits of speed and power was very satisfactory. 
The switch arrangement mentioned by Mr. Chamen was only 
satisfactory with E.M F.’s less than 250 volts and with 


fairly large motors. Smaller machines for bigh voltages: 


armatures wound with so many turns of fine wire that 
the self-induction of the armature was aluiost as groat as 
that of the field coils, and the most satisfactory way was to 
put several lamps in series across the machine when it was 
switched off, thus providing an alternative path of high 
resistance for the E. M. F.'s induced in the armature and 
field coils. Motor speed regulation was not as satisfactory as 
it ought to be, and was a promising field for the investigator. 
It was also an important point that the largest installations 


of electric motive power where wide speed regulation is 
required was on electric tramways, and series motors were 
almost universally used. It is always well, in Mr. Mavor's 
opinion, to follow up established practice, as progress in 


that direction was most hopeful, and he thought that the 
principles so successful in such work were capable of much 
wider application. : 


THE PROTECTION OF PUBLIC BUILDINGS FROM 
LIGHTNING. | 


On Monday, April 23, Mr. Killingworth Hedges read 
before the Royal Institute of British Architects a paper 
dealing with the above subject. He referred to a paper 
read by Colonel Parnell in 1884, wherein it was ah 
that out of 828 cases of lightning strokes the effects of 


heat were visible only in 228. Colonel Parnell had also 


stated that, although it appeared improbable, dry wood- 
work was more liable to be forcibly rent without scorching 


than charred or burnt by a lightning stroke. Metals also 


were more apt to be broken or bent than fused by it. The 
author claimed to be the firat to state that a metal rod run 
up the side of « building was but a small protection to 
the whole structure. IJ. quoted from a paper by Dr. Lodge 
to the effect that the problem did not end with the actual 
rod, but care should also be exercised in the metallic con- 


ductors, such as gutters, etc., brought in contact with it. 


A quotation was also made from a paper by Prof. Kirchoff, 
of Berlin, who stated that “the mechanical effect of an 
electrical dischargo was greatest where the electric fluid 
sprang from one body to another. Where the lightning 
left the conductor ite mechanical. effect was again exerted, 
so that the rod was torn, melted, or bent.” After a digres- 
sion on the subject of thunder clouds, with a definition 
taken from an old encyclopaedia, the author stated that the 
Romans would not go near places struck by lightning, and 
also the witch doctors of South Africa were said to take 
advantage of the propensity of lightning to strike in 
certain places by standing on one special spot during a 
severe storm, whereas in the neighbourhood it would be 
dangerous owing to the minerals in the surrounding rocks. 

r. Hedges mentioned a photograph which appeared in 
a magazine of a number of cattle which were killed by 


lightning near an iron wire fence, and stated that that 


illustrated the surging effect of a lightning flash, which might 
cause great damage. Tho cattle were probably killed by the 
flashing of the current along tho wire fence. The lightning 
conductors as now usually arranged did not, he thought, 
guard against the spitting” action of the discharge.. They 
acted very well to pass off to the atmosphere the induced 
electricity from earth and buildings on it, but as protectors 
they were arranged so that if struck the building would 

robably be set on fire, and the lightning would most 
likely be very destructive before reaching the earth. 


The report of the Lightning Rod Conference of 1882 
er of such lightning conductor 


showed a great num 
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own 
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to ascertain how far it was possible to obtain speed regula- | failures. The characteristics of the lightning flach he 


gave as: (1) surging, which is due to the oscillatory 
character of the spark, which, unlike ordinary electric 
currents for lighting cities or driving tramcars, is a 
disruptive discharge, sudden and violent, more like the 
blow of an hammer ; (2) self-induction, a property giving 
rise to counter force or choking effect, noticeable in straight 
wires, but which is much more pronounced in coils of wire ; 
(3) side-flash, the result of self. induetion. A disruptive 
discharge would, he stated, often leave an excellent con- 
ductor and side-flash through the air to other much worse 
conductors. For instance, the lightning-rod may be struck, 
but instead of following the course provided, a side-flash 
might select its own path through a wall of brick or stone 
to a neighbouring gaspipe or bell wire. A much - quoted 
example of this danger was an accident at All Sainte’ 
Church, Nottingham, some years ago, when the discharge 
passed from the lightning conductor through a solid wall 


of masonry 44fv. thick to a gaspipe. 


As to the protection of public buildings, the author stated 
that he would deal more particularly with St. Paul's Cathedral. 
Thus in 1898-he had been asked to report on the condition 
of the conductors on that building which were put up in 1872. 
Extracts from this report showed that the conductors were of 
in. stranded copper. Four such conductors passed from the 
iron supports of the cross down the outside of the dome, 
ene off into eight conductors, which were cross- 
connected by the railing of the gallery, and lower down 
again were united together, the eight conductors being 
carried down to the ground. Each tower had two con- 
ductors, with a cross-connection, the four conductors baing 
carried to earth. There wasalso a singlo conductor passing 
over the ridge of the choir to an earth on either side. The 
above system, though considered efficient at the time the 
work was carried out, in the face of more modern ideas 
was open to serious criticism, and he called attention tr 
the fact that on the dome, in metallic conaection with the 
cross, were several iron straps passing down inside to the 
level of the gallery, where the ends apparently disappeared 
in the stonework. This, in conjunction with the fact that 
the four conductors did not appear to be soldered to the 
iron supports of the cross, was a source of danger, as the 
electric discharge was liable to pass down these iron 
straps and discharge through the stonework with disastrous 
results. None of the statues on the three sides of the 
building were protected. The conductor over the east 
end of the building afforded little protection, as it crossed 
the roof some 20ft. from the end, and had no projecting 
point of any kind, and in view of the great mass of metal 
in the towers the present conductors were insufficient. As 
to the earth connections, the conductors were originally laid 
in a brick sewer passing round the building, but alterations 
had been made, and the conductors were now inserted in 
earthenware pipes laid in the sewer, and were in nearly 
every case quite insulated. Tests made with these earth 
connections showed that the cables did not m:ke good 
connection with the iron framework of the ball and cross, 
but were connected to a cable round tho ball, from which the 
actual condactors descend to the system on the dome. The 
joints were in many cases quite loose, and the resistance of 
the conductors was high owing to the oxidisation of the 
copper. The author then described a few of the methods 
in use on tho Continent, and said that the system used at- 
Nétre Dame Cathedral, Paris, was almost worse than useless. 

The protection of Cologne Cathedral was described as 
far more advanced than that of Nétre Dame, and the work 
soemed to be very carefully executed, and of a design which 
might be followed with safety. Stranded copper cables 
were. used, and these invariably ran through galvanised 
iron stanchions with flat feet, by which they were bolted to 
the stonework. In order to avoid galvanic action setting 
up between the iron and copper, the e:; es of these supports 
were bushed with lead. They kept the conductor about 
7in. away from the structure, or sufficient to enable the 
cable to be stretched tight, and not run round projections 
in the manner usual in England. For this purpose there 
were tightening screws at several points. A somewhat 
similar arrangement was used for the horizontal conductors, 
‘which ran on each side of the roof, being kept well away 
from it. The terminals of the lightning-rods were almost 
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always plain spikes, without branches, but the building had 
many of these, both on the highest portions and along 
either the tops of the walls or ridge of roof, the whole 
being connected together by the horizontal conductor. 
The next building of which the conductors were described 
was the Palais de Justice, Brussels. This was protected by the 
Melsen system, which consisted of a network of metal rods 
‘connected together at the top, and furnished with an aigrette 
or bundle of eight 4mm. copper rods spread out like a 
feather, so that after passing along the roof the terminal 
points projected so little that they could hardly be secn from 
‘below, but yet broke up the area of the building so as to 
leave little space unprotected. Copper was used for the con- 
ductors, but where they descended a special iron box was 
employed, in which they were embedded in zinc, and from 
this the down rods could be continued in iron, and also con- 
nected to the rain-water pipes and other ironwork of tho 
building. The provision for earth connection was very ample, 
there being 24 iron rods zin. in diameter, of which eight 
wero fastened to the spigot of an iron pipe 2ft. in diameter, 
which was suspended in a well in the courtyard ; another 
third was connected with one of the principal iron mains of 
the water supply of the towns, and the remaining series 
were taken in a similar way to a large iron gas-main. The 
efficioncy of this systom was proved by the fact that the 
Palais de Justice was struck soon after completion, and 
that no more damage was done than the partial fusion of. 
some of the points of the aigrette which received the flasb. 
In American practice the author stated that the usual 
method was to have a round iron rod about in. in diameter 
extending from the ridge of the metal roof about 4ft. above 
the top of the chimney or other elevatec projection, with 
its lower end connected to a piece of iron in the form of a 
saddle, which was soldered to the metal roof; to this also was 
j ined the top of each rain-pipe, or, where the gutters are. 
below the roof, special tinned iron straps connect the two. 
The rain-water pipes have to be tightly fitted together, and 
it is said that each pipe Ain. diameter is equal in capacity 
to an iron rod Jin. diameter. The connection between 
tho pipo and the earth was made as follows: above the 
elbow portion a galvanised socket was fitted, and to this was 
soldered a flat which was led directly to the nearest 
water-pipe or to the earth. This was described as a very 
efficient system. As to the rearrangement of the con- 
ductors on St. Paul’s Cathedral, the plan recommended 
by the author, taking into account the large amount of 
copper cable already on the building, was to run three 
new cables from the metal work of the cross framework 
to the roof of the dome, there connecting them with the 
eight existing conductors, and reuniting them at the base 
of the dome to the existing system, which was increased 
by running a new Zin. seven-ply copper cable on the top 
cf the parapet entirely round the building. From this 
horizontal conductor, aigrettes, consisting of five pointed 
copper rods, were teed at intervals by means of special 
brass boxes tinned inside, into which the cable was placed, 
the aigrettes first secured by binding, and the whole united 
by running in hard solder. Wherever practicable, this 
method of uniting the conductors would be adopted, and 
boxes were prepared suitable for crossings of almost any 
angle. However, in consequence of the exposed position, 
and the rulo against open fires or blow-flame lamps, many 
of the joints bad to be made by soldering. This method 
did not possess the advantage of poured joints, as in course 
of time, no matter how intimate the surfaces were, oxidation 
was sure to take placo. Great difficulty was found in 
securing efficient new earths. Two sets of conductors 
were, one, united to the hydraulic main supplying power 
to the organ, and the other to the Sin. water-main; this 
Ws made by cleaning the outside, then wrapping the strands 
of the conductor around it, enclosing the whole with a 
metallie clamp, which was fillod with molten lead and screwed 
up tight. A perforated wronght-iron pipe with a steel shoe 
was sunk to moist ground, the srandal conductor being 
dropped in the pipe and soldered to the cap at the top, 
and shiolded from electrolysis by a lead tube. Water 
could -be poured into the pipe through a plug which was 
provided. There were also other earths composed of copper 
plates buried in charcoal and broken are Zhe carbons 
The author concluded his paper with some practical 
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suggestions in addition to those made by Prof. Oliver 
Lodge in 1889. These were: That the conductors should be 
kept a short distance outside the building by supports. If 
joints were necessary, the stranded wires should be spliced 
and soldered. Tee and other connections, also. the union 
of air terminals or aigrettes to the cables, should be made 
by splicing or carefully binding, and then protecting tho 
joint by a metal box which is to be filled with hard solder. 
It was better to have a standard size throughout, and a 
cable of sufficient area to withstand rough usage, and also 
the wires or strands should not be too small or they might 
become brittle with age. A solid condactor should be used, 
and not a tubular section. Copper was cheaper than iron 
in the long run, as it lasted much longer, and a stranded 
conductor was the most convenient form. Horizontal con- 
ductors should have air terminals at various distances, 
these being prefcrably in the form of fleur-de-lys. All metal 
on a building should be earthed. Care should be taken 
before connecting to water and gas mains that they have 
leaded, flanged, or screwed joints, and are not caulked with 
red lead and oakum, and also to avoid the neighbourhood 
of small-bore fusible gaspipes. After selecting a suitablo 
place for the earth-plate or earthed tube, arrangements 
should be made for keeping it moist either by watering or 
causing a rain-water pipe to diecharge in the neighbour- 
hood. The metallic conductor should be protected where 
it leaves the ground, both from accidental or malicious 
injury and from the natural detcrioration which would 
take place. Tests should be made at intervals not greater 
than one year. Finally, he warned those who had to 
specify the method of protection to be adopted not to put 
any faith in the general opinion that a certain space con- 
tiguous to a lightning-rod is completely protected by it, so 
that, if the rod is raised high enough, a building in this 
protected region is safe.” There was nothing moro 
illusory, as there was no space near a rod which could be 
definitely styled an aroa of protection, for it was possible to 
receive violent sparks or shocks from the conductor itself, 
not taking into account the phenomena that came under tho 
head of surging and self-induction. The present system of 
lightning conductors afforded very incomplete 1 
but fortunately they were generally ignored by the 
thunderstorms, otherwise more interest would be taken in 
the matter. 
eee 


ROYAL INSTITUTION. 


The annual meeting of the members of the Royal 
Institution was held on Tuesday afternoon, Sir J. Crichton- 
Browne in the chair. The annual report of the Committee 
of Visitors for the year 1899, testifying to the continued 
prosperity and efficient management of the institution, was 
read and adopted, and the report on the Davy-Faraday 
Research Laboratory of the Royal Institution, which accom- 
panied it, was also read. Sixty-three new members were 
elected in 1899. Sixty lectures, 17 evening discourses, and 
two centenary commemoration lectures were delivered in 
1899. The books and pamphlets presented in 1899 amounted 
to about 280 volumes, making, with 672 volumes (including 
periodicals bound) purchased by the managers, a total of 
952 volumes added to the library in the year. 

The following gentlemen were unanimously elected as 
officers for the ensuing year: president, the Duke of 
Northumberland ; treasurer, Sir James Crichton-Browne ; 
secretary, Sir William Crookes ; managers, Sir Frederick 
Abel, Bart., Sir Frederick Bramwell, Bart., Dr. Thomas 
Buzzard, Sir William James Farrer, Mr. Hugh Leonard, 
the Right Hon. Lord Lister, Mr. Frank McClean, Mr. 
Raphael Meldola, Dr. Ludwig Mond, Sir Andrew Noble, 
Mr. Alexander Siemens, Mr. Basil Woodd Smitb, Mr. 
William Hugh Spottiswoode, the Hon. Sir James Stirling, 
and Sir Henry Thompson, Bart.; visitors, Dr.. Charles 
Edward Beevor, Mr. William Henry Bennett, Mr. W. A. B. 
Burdett-Coutts, Mr. Joseph G. Gurdon, Mr. Maures Horner, 
Sir Alexander Campbell Mackenzie, Mr. Henry Francis 
Makins, Mr. Carl Edward Melchers, Mr. John Callander 
Ross, Mr. William James Russell, Mr. Alan A. Campbell 
Swinton, Sir James N Mr. John Jewell Vezey, 


Colonel H. Watkin, and Mr. James Wimshurst. 
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INSTITUTION OF ELECTRICAL ENGINEERS, 


At the meeting of the Institution on Thursday week Prof. 
S. P. Thompson, president, read the list of nominations 
for the Council for the ensuing year, after which Prof. G. 
Forbes, F.R S., gave his paper on “Distant Power Trans- 
mission.” 
on Distant Electric Power Transmission. 
BY PROF. GEORGE FORBES, F.R S., MEMBER, 


Tour President did me the honour to invite me to read a 
paper on the subject of the distant electric transmission of 
wer, to which I have devoted much attention during the last 
0 years. From the remarks he made at the time, it seemed 
to me that what he most desired was a description of the works 
of this character which have been established in different parts 
of the world, with the object of provoking a discussion, on 
their various merits and defects, by members of the Institution. 
I regret that to myself it seems undesirable that anyone should 
give to the Institution descriptions of works carried out else- 
where if he has not an intimate personal practical knowledge of 
the works ; but in view of the fact that the discussion of this 
paper may bring out information from those who have actually 
the handling of such works, I have yielded to the 
President s wish to a certain extent. The first part of the paper 
is devoted to the description of certain selected transmission 
plants, each one put up by a different contractor, and each 
one having some special point of interest. But I must freely 
confess that the only one of these of which I have that 
intimate practical knowledge which enables one to judge on the 
merits or defects of a scheme is the plant at Niagara Falls, the 
pans for which were pre by me in 1890 and carried out 
tween that date and 1895, and the actual working of which I 
have thoroughly investigated up to the summer of 1899 by 
a study of the j:-urnals, log-books, and complaints from con- 
sumers about faulty supply. Concerning the other installations, 
T have had to make use of the printed descriptions appearing in 
technical and other journals, which are always liable to mislead, 
especially as to the satisfactory nature of the supposed uninter- 
rupted supply of power. 
The second part of the paper deals with some of the problems 
that face the consulting engineer in his attempts to introduce 
the highest economy, especially in the transmission lines, as 
this is the most important part when the distances are great. 
To these sections of the paper some words have been added to 
give a general view of the methods in use by different con- 
tractors. Hitherto manufacturers and contractors in this 
country, having few great water powers in Great Britain, have 
neglected to attempt the supply of suitable machinery for 
other parts of the world, and run a risk of being passed over 
entirely in the future, as they have been in the past, when 
tenders for the eleotric utilisation of water powers are asked 
for ; it is perhaps wrong to say that they have been overlooked, 
and more just to say that they have refused to undertake such 
work. I venture to put forward the opinion that this is unwise, 
and I trust that the immediate that we expect in the 
transmission of power generated in the neighbourhood of goal- 
pits will lead the manufacturers of this country to appreciate 
the large field that is opened to them abroad for the utilisation 
of water power. If this be done I believe that British manu- 
facturers may work upon new and independent lines, and that 
they will have a large outlet in our Colonies and other parts of 
the world ; because out of numerous tenders that have been 
submitted to me for the transmission of power from water- 
falls, none of the foreign firms who have tendered seem to me 
to have started on the best lines for making such a work suc- 
cessful ‘and absolutely free from interruptions. If our manu- 
facturers, owing, no doubt, partly to the fact that their hands 
are full, bave n unwilling to undertake these great works, 
while foreign firms have been making a splendid start, it must 
be allowed that the want of progress in our Colonies is also 
largely due to the timidity of our financial men. It is not in 
this country that you would have found men with the boldness 
to risk their capital in transmitting and distributing eleotricity 
for power purposes at a date (1890) when there was only one 
example of such transmission and distribution—viz., in a small 
near the frontier of Franoe and Switzerland. Nor would 


confidence have been placed by them in an electric transmission 


by means of alternating current at a date when there was not 
a single alternating-ourrent motor in commercial use, nor in the 
advantages of lower frequency than any which had been thought 
of up to that date (1893), when nine-tenths of the members of 
this Institution who rose to discuss the question condemned a 
frequency of 25 periods per second as impossible and extrava- 


gant.* Our capitalists are too apt to say that such things are 
re aa I SE RS OE TE 


- * The unqualified success of lew frequency at Niagare Falls has 
now, however, converted even former opponents, and this Institu- 
tion a recommendation last year that a frequency of 25 
shou}d be a standard for power transmission, | 
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too experimental when any stap is taken to improve methods, 
Tettheea in America who undertook to utilise the Niagara 
Falls did all these things, made a commercial and engineering 
success of their works, and have been imitated in their methods 
all over the world.* | tm 

Attention must now be drawn to a few of the most interesting 
cases of using electricity for developing the power of waterfalls. 

1, Of the various plants for transmitting electrical power from 
waterfalls, one which derives its chief interest from the ter 


Electric Company, U.S.A. The water is taken from the streams 
San dino Mountains, and it is carried in nals 
and tunnels for about 2} miles. It develops power under 
the head of over 700ft., three-phase electric currents are there 
generated and raised by transformers to a pressure of 33,000 
volts, and the current is transmitted over a distance of 80 miles 
to Los Angelos ; 80 p cent. of the water conduit is in tunnel, 
and of the rest part is open masonry canal and the remainder 
timber flumes. There are 18 tunnels whose total length is 
11, 555ft., the longest being 2,074ft. There are 2,662ft. of 
wooden flumes, 167ft. of open masonry canal, 121ft. for a sand- 
box, and 57ft. of reservoir and forebay at the head of the 
nstock. The water is taken from a point 3,422ft. above sea- 
evel, the power-house ne at a level of 2,670ft.; the slope of 
the canal is 9:5ft. per mile, leaving an available head of 728ft. 
at the power-house. The streams used are the Santa Anna 
River and the Bear Creek. The best description of the civil 
engineering works is given in the 1 mg News, New 
York, March 9, 1899: Pelton wheels are used with a 
nozzle őłin. in diameter, the wheels are 82in. in diameter, 
the regulation is obtained by deflecting the nozzle from 
its most effective position as the load falls off; four such 
wheels and generators are in place; the generators deliver 
current in three phases, and the revol wheels carry 
20 poles, the armature being external, each generator 
delivers 1,000 h.p., running at 500 revolutions, and giving 750 
volts. There are 12 transformers in banks of three, on founda- 
tions of steel beams and concrete, 30in. above the floor, for the 
purpose of cooling by a forced air draught. Each transformer 
raises the pressure to 19,000 volts, making 33,000 volts between 
wires on the phase circuit, the star connection bein 
used; fox. pressure is used with blowers 280in. diameter, sash 
requiring 3 h.p. There are two three-wire circuits of No. 1 
(B. & S.) copper wire, and the insulators are placed on the 
posts at the angles of an equilateral triangle. These insulators, 
over 6in. diameter, are bell-shaped, of glazed porcelain, and 
are bolted to the cross-arm. There are to the mile of 
white cedar, from 36ft. to 66ft. high, with 8in. tops. At 
Pesadena the oe is reduced by oil-cooled transformers to 
2,200 volts, and the current is used to work a synchronous 
motor, which drives a direct-current generator of 525 kw. At 
Los Angelos there are six 250-kw. transformers reducing the 
electric pressure to 2,200 volts, and four synchronous motors 
which drive generators for lighting with continuous current. 
The information which weuld most useful as to the results 
of working this plant would be about the oontinuity of working 
and freedom from interruptions. Such information eannot be 
obtained accurately except by a prolonged stay at the spot, 
examination of journals, eto. I am unable to assist in this. 

2. The Snoqualmie Falls have been developed for trans- 
mitting power to Seattle and Tacoma, by the Westinghouse 
Company, U.S.A. The features of greatest interest in this case 
are the use of the high electric pressure of 30,000 volts, and the 
use of aluminium for the conductor on the long transmission line. 
It is impossible for anyone to know what success has attended 
these novelties unless he were to examine not only the plant, but 
the log-book and correspondence. Continuity of performance 
is of primary importance, but we cannot tell from pub- 
lished accounts whether this has been attained in the present 

lant with 30,000 volts. Also we have not any means of 

nowing what success has attended the use of aluminium wire. 
In the development of the Snoqualmie Falls a vertical shaft 
has been dug 260ft. deep, 10ft. by 25ft., and the tailrace 
tunnel is 200ft. A 7ft. Ein. steel penstock is in place, and 
there is room for another. The underground chamber for 
machinery is 200ft. long, 40ft. wide, and d0ft. high. The 

nstock is connected at the bottom to a steel receiver 10ft. 

iameter, lin. thick, and 80ft. long horizontally, besides 60ft. 
length of pipe 7ft. 6in. diameter. There are four 1,500-kw. 
three-phase alternators at a frequency of 45 cycles, and at 
1,000 volts. The armature rotates, and is 8ft. diameter, and 
weighs over 10 tons. Laminated poles are cast into the field 
frames. Transformers of 500 kw. with oil insulation are used. 
Mesh connestion (or A) for the three phases is used both in 

imary and s A to the high-pressure transmission 
fine ‘ol 30 miles, it is said that 33 tons of aluminium are 


used for going to Seattle and 34 tons for going to Tacoma, © 


hs otily financial group who ever in this country showed such 
boldness in electrio matters was the band of men who realised that 
Ferranti’s brilliant views were right, and who started the London 
Blectric Supply Company. | | 
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and that each route has two separate three-phase circuits with 
Oln. between wires, that the average span to Seattle is 110ft. 
and to Tacoma 150ft., that Nos. 1 and 2 B. & S. gauge and 
Molntyre joints are used. There is some discrepancy between 
the weights of wire used and the power that is said to be trans- 
mitted. The whole of the information here given is taken from 
technical journals. On this line the electric pressure has some- 
times been raised to 40,000 volts, when the phenomena of brush 
discharge acquire considerable importance. This led Mr. Scott, 
of Pittsburg, to his interesting experiments on this subject, 
published by the American Institute of Electrical Engineers. 

3. The Paderna development of the Adda River for supplying 
electric energy to supplement that in use at Milan, a distance 
of 35 km., derives its chief special interest electrically from 
the fact that the energy is generated direct in the alternator 
at the comparatively high electric pressure of 13,500 volts, the 
pan having been designed and constructed by Messrs. Brown, 

veri, and Co. The only other plant in the world which can 
be compared in this feature with Paderna is the transmission 
by the General Electric Company, U.S.A., from Mechanicsville 
to Schenectady, where both generator and motor are used 
at 10,000 volts without the intervention of any transformer. 


It would be interesting to discuss the hydraulic part of 


the work at Paderna, but it is advisable under present con- 
ditions to confine remarks as far as ible to some of the 
electric details. Under the former head it may be said that the 
minimum flow of the river is taken at 45 tons per second. The 
dam is 150m. long. The canal has a slope of 2 per cent., 


giving a velocity of 2°70m. a second when the flow is the 


maximum allowed for. There are three tunnels, whose total 
length is 1,686m. The open canal is 582m. The total fall 
varies from 28°82m. to 249 2m. The total head available is 
constantly 22°85m., and the suction varies from 6m. to 2m., 

iving a total power of 13,000 b.h.p. The type of turbines is 

orizontal axis, double turbine to balance pressures, radial 
intake and axial outlet. Rach double turbine develops 
2,160 b.h.p. at 180 revolutions per minute. A safety valve 
is provided, but is not N as it was found, when 
closing the outlet of a fully-loaded turbine in two seconds, 
that the pressure rose only 9m. or 10m. without using the 
valve. The d os are of the well-known Brown con- 
struction. Each is of 2,160 h.p. at 180 revolutions, and 
develops three-phase currents. o armature is fixed and 
external to the revolving field, which carries 28 poles of steel 
with laminated horns. The poles are wound with copper strip 
edge-on. The diameter of the revolving field is 4'lm., 
and that of the whole machine is 514m. The exciter is 
in Hne with the alternator. The frequency is 42 cycles per 
second. The normal pressure is 13,500 volts at the terminals, 
and the current should be 64°5 amperes per phase with an 
induction factor of 1, or 79 a with d7deg. of lag. The 
efficiency in the former case is 95°1 per cent., in the latter 
95:4 percent. The maximum rise of temperature is 28deg. C. 
The machines were deliberately tested at 20,000 to 21,000 volts, 
and it is said that accidentally they were caused to generate 
current at 30,000 volts without injury. The line consists of 
three indépendent three-wire circuits on two lines of posts 2m. 
apart, i asa between any two wires of one circuit being 
0°6m. e mean distance between the posts of one line is 
60m. The distance of the high-tension transmission is 
52,500m. The wires are of copper, 9mm. in diameter, the 
ohmic loss is 8'1 per cent., and the total loss is 11:7 per cent. 
for a lag of 37deg. A lag of 45deg. has been observed with a 
line on short-circuit. Wurtz lightning arreaters are used at 
both ends of the line on two of the circuits, and Siemens and 
Halske horns on the other. At Milan the pressure is reduced 
by Ganz transformers of 350 kw., and transmission gives place 
to distribution. The above statements of facts are on the 
authority of E. Vannotti, and were published by Le Génie 
Civil, Paris. 

4. The Rheinfelden plant is here mentioned to allow of 
discussion on it, and because it is the most successful develop- 
ment of a low fall on the general lines of the Niagara under- 
taking. It resembles Niagara in using a vertical shaft for each 
turbine and dynamo. It differs from Niagara in having four 
different types of dynamos, some giving continuous and others 
alternating current. The turbines are by Escher-Wyss, the 
dynamos by Oerlikon and the Allgemeine Elektrioitäts-Gesell- 
schaft. The hydraulic works are a model of good work, which 
I constantly kept before me when planning the work to be 
undertaken on the Nile Oataracts for the Egyptian Government. 
If I were attempting here to give full descriptions, I would 
devote much space to this excellent installation. Many members 
of this Institution have, however, inspected the plant, and 
every engineer who wishes to master this branch of our pro- 
fession is obliged to read the most admirable description 

iden") at Berlin (“ Die Kraftiibertragungs-Werke Rhein- 
elden”). 

5. In a paper dealing with transmission schemes which have 
been carried out, the Genoa continuous-current plant deserves 
great attention. Here water power is available. The turbines 
are connected by insulating Raffard couplings to insulated 


_the commutators. 


‘variations in the volts and current. 


‘as givin 
Buffalo 


which are electrically connected in series. Thus 

6,000 to 8,000 volts are delivered at Genoa to work insulated 
motors, also put in series so as to attain this high electric 
pressure. In a scheme purely for transmission, and not for 
distribution, this method of using continuous currents has a 
great deal of merit, and I believe that we shall all agree that we 
owe a debt of gratitude to M. Thury for the way in which he 
has worked out the method at Genoa and elsewhere. A full 
account of this work has been published, and deserves the 
closest attention. I could mention cases which have come 
under my own notice where this system with continuous 
currents would give better resulte than the Niagara system 
with alternating currents. 

6. Having satisfied your President's wish and put forward as 
a basis of discussion some of the plants in different parts of 
the world with the actual working of which I have no practical 
experience, it is a pleasure now to turn to the work of the 
Niagara Falls Power Company, concerning the working of 
which I may be able to supply useful information. I do not 
propose here to give a full account of the machinery which we 
have made use of. It has been well described in the American 
Electrician for January, 1900. It will be better to pass lightly 
over this part, and devote more attention to the lessons to be 
learnt from the five years of working. This plant derives its 
chief interest from the following facts : (1) it was the first place 
except Oyonnax where a scheme was started on for generatin 
electricity at a waterfall, transmitting it to a distance, an 
distributing it to consumers for power; (2) it was and is the 
largest project of the kind ; (3) it was the first case of using the 
alternating current for power commercially ; (4) it was the first 
case in practice where the commutator for continuous currents 
was placed at the distant end of the transmission line ; (5) it 
was the first plant to adopt low frequency ; (6) all the generators 
are of the same size and pattern; (7) the Niagara system in its 
general features has been adopted in almost every subsequent 
electrical development of water power. The principal feature 
of the dynamos is that the shaft is vertical and that the revolvin 
field has its poles external to the armature. In the origin 
drawings and specification issued to manufacturers a circulation 
of fluid for cooling the armature was provided ; the poles were 
wound with copper strip and mica insulation, and not with 
wire ; and there were no bolts on the outside ring to create 
undue air friction. I allowed the first three dynamos to be 
built without these features, but the last seven have had 
them reintroduced. The transformers at the power-house 
are the first ever made of great size, and also the first 
made with great attention paid to cooling by air-blast or 
oil. Those by the General Electric Company are 1,250 h.p. 
Those by the Westinghouse Company are 2,500 h.p. For 
the factories within half a mile a subway is used, which I 
built of concrete. For the new carbide works a Camp 
conduit, like our Doulton conduit, is used with 10,000 volts. 
For the Buffalo transmission bare overhead wire cables are 
used. The Aluminium Company had great trouble at first with 
the rotary transformers used for commutating the current. 
These were, I believe, the first machines of this class ever 
ordered for commercial use. The Mathiessen Alkali Works 
have 11 such machines, with one induction motor for starting 
the middle one. The others are started from this by temporary 
belts. They have no hunting, no sparking, and no ves on 
Hunting is prevented by a modification of 
the Leblanc cage on the poles. Each machine has si 


otalbeally 
.and sparking is prevented by connecting together metallically 


all the commutator bars which are in the same phase. To 
prevent grooving of commutators the shaft is free to move 


axially, and motion is given to it by an electromagnet and 


spring, the current for the electromagnet being periodi. 
cally interrupted by clockwork mechanism on the wall. 
The Carborundum Company's plant is chiefly interest- 
ing for the adjustable transformers, which allow very large 
These have often been 


described in technical journals. This service could not have 


been given had we adopted three-phase alternators, and the 


rotary transformers would not have succeeded but for our low. 
frequency. In the new works of the Carbide Company, 10 Wagner 
transformers, each of 2,000 h.p., were being put in when I was 
last there. This plant is interesting from the fact that the serious 
short-circuits frequently occurring in the electric fnrnace can be 


satisfactorily dealt with. 


Passing over other matters, concerning which a volume might 
be written, it will be well to say a few words about the trans- 
mission line to Buffalo. The chief peculiarity of the Buffalo 
transmission line is that three-phase currents are used, though 
generated in two phrases. I very much preferred alternators 
of two phases as being more easily tested and attended to, and 

a more useful machine. For the transmission to 
had no great preference for one over the other, but I 
found that we should be better served by yielding to the wishea 
of the contractors and putting in Mr. Scott's ingenious arraage- 
ment for changing from two-phase to three-phase. Fig. 1 shows 


the connections. There weresix bare cables on onecross-arm of the 
posts all the way from Niagara to Buffalo, but this arrangement 
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is to be altered. From Nisgara to terminal house, Buffalo, is 


` 


25 mi 
from terminal house to 


the courrent leads 


capacity of each is 0:55 microfarad per mile from copper to lead. 
The conductors on the transmission line are Ọ0'6in. diameter, 
18in. apart half the way, 36in. the rest. The posts are 7Stt, 
apart. The top cross-arms are 30ft. above ground. The posts 
are Sin. diameter at the top; they are not strong enough for 
the weight and are bent badly. Originally a barbed wire ran 
the whole distance over the conducting wires. After the snow- 
storm of Dee. 4, 1898, it was removed. It was 
every second post. Having looked carefully into the cause of 
every interruption of electric supply that has occurred in four 
years, I have to say that not a single electrical trouble has 
occurred that might not be nrevental in any similar plant laid 
down in future. In this brief reference to the work at Niagara 
Falls many features of considerable importance must be 
omitted ; but I should like to draw attention to the ingenious 
automatic cut-outs, with the introduction of whieh I had 
nothing to do, and which I am, therefore, free to praise, as they 
have been of the highest value in preventing interruptions of 
supply on the Buffalo. transmission. The electromagnetic 
arrangement, which comes into play when excessive current 
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Three-Phase. 
| Fia. 1.—Sketch showing Transformation from Two Phases to Ihree Phases. 


current passes due to a short-circuit, merely serves to start some 
clock mechanism, which after a short period cuts out the line 
if the excessive current is still passing. On the Buffalo distribu- 
tion these automatic cut-outs are set so as to act after one or two 
seconds ; at the Buffalo end of the transmission line after three 
seconds, and at the Niagara end after four seconds. Thus a short 
in Buffalo cuts out the distributing lines and no others. At the 
terminal house, Buffalo, it outs out the supply mains, but not 
the transmission line; and at Niagara if a short lasts four 
seconds the supply to the transmission line is cut out. Another 
ingenious appliance at Buffalo is a motor supplied by the three 
transmission cables so balanced that the motor will not move 
except when the balance is destroyed by an earth or short- 
circuit on the line, when its motion removes the defective 
line, or switches the whole load on to the other line. 
There is a practical matter regarding the regulation of the 
turbines which deserves notice. At the period of my last 
inspection Buffalo was supplied by two dynamos. Now, the 
first three turbines put down were regulated by a purely 
mechanical governor, the later ones by a more sensitive 
electrical governor. It is found in practice that the supply at 
Buffalo is most ateady when the two turbines driving the 
dynamos are regulated, one by a sensitive and the other by a 
coarser governor. In conclusion of these remarks about the 
Niagara- Buffalo transmission, it may be interesting to mention 
a few of the causes of interruption of the current. Some of the 
Italian workmen stole copper wire. They were put in prison, 
whereupon their relatives short-circuited the wires. Boys 


threw chains over the transmigsion wires to watch the sparks. 


les; from terminal Habt to 5 house is two miles; 

ting house is four miles; from 
terminal house to three sub-stations is 44 miles. The full - load 
inductive E. M. F. is 15 per cent. of the whole. At some stations 
the E. M. F. instead of lagging. The Buffalo 
oables are three insulated lead-covered cables in a pipe, and the 


ounded at 


Prof. Forbes, however, spoke of the enormous ad van 


until the detectives caught them. Short-circuits or earths have 
also been eaused by fumes and carbon dust deposited on snow 
on the insulators, by Fourth of July rockets, by sleet, by 
lightning, by careless workmen, by rats. Interruptions have 
occurred overload on rotary transformers, by attendants 
using switches wrongly, by lightning arresters, by bad switches 
on consumers’ premises, by accidental fire, by ice-blocks on the 
canal headrace, Insulators are a temptation to the owners of. 
revolvers, but this trouble has not existed at N iagara so much 
as in Switzerland, These are only extracts from the nearly 
complete list which I made out from four years’ Working. 


(To be continued.) 


Discussion, 


The President said they must all feel that they owed a great 
debt of gratitude to Prof. Forbes for giving them his paper. It 
was not a mere catalogue of what had been done in other placer 
but a description taken from actual experience. Many men could 
have written papers on the subject, though no one but Prof. 
Forbee could have given them that paper, with its clear facts and 
wise suggestione, 


Prof. Perry opened the discussion, and stated that he should 
have liked Prof. Forbes to have given them more information, 
and there were several practical points which he might have 
dwelt upon with advantage. He spoke of the use of synchronous 
motors for increasing the power factor or doing what a condenser 
might do. He would have liked to have had figures as to tte actual 
size of the motor to do that. And, again, as to turbines, 
they had had very little information as to these machines. 
Some 40 or 50 years ago there was plenty of talk about 
them, but they could geb no details of the turbines themselves, 
the only information being from a civil engineering point 
of view. He was glad to notice that papers written 20 or 30 years 
ago were now attracting attention—for instance, the one by Prof. 

ton mentioned by the author. He did nob quite understand 
why Prof. Forbes was trying to keep up the voltage in the brans- 
mission line, nor what he said about boosters. He made, 
however, a most curious statement. He (Prof. Perry) had always 
tood, and, in fact, had proved, that ib was nob possible to 
transmit power electrically with a less efficiency than 50 per cent. 
tages of trans- 

mitting ab lower efficiencies than this. He (the speaker) and Prof. 
Ayrton had proved, to their own satisfaction, at any rate, that it 


was i le to do that. He would like to know whether Prof. 
Forbes had not possibly neglected the facb that the power which 
was developed in a booster cost money. If one wanted to increase 


the voltage, it could be done either by increasing the copper or by 
using a booster. When more copper was used power was saved, 
and with a booster more power was required. He sume time ago 
went into the comparison of the savings by means of boost ers 
and extra copper. Prof. Perry then proceeded to work some. 
mathematical calculations on the blackboard, which, however, 
he said he would send in for inclusion in the Proceedings of the 
Institution. The calculations, however, would show tha, on the 
whole, the booster method was not so economical as to increase 
the copper in the line. 

Mr. 8. Z. de Ferranti said he must congratulate Prof. Forbes 
on his paper, which was of special importance because it brought 
forward in a concise form information as to work already accom- 

lished, and also drew some valuable conclusions. He would 
faform Prof. Forbes of a fact which he did nob seem to know, 
that there were air-cooled transformers which were made in 1889, 
and which were used on the London Electric Company’s circuits. 
Air blasts were not added to them, although those were arranged 
for, as the cooling was quite good enough without them. The 
air circulation was perfect in the transformers, and they were so 
arranged that the heat did not strike directly on to the delicate 
ebonite part. They were patented in this country and would 
have been also in the United States save for the swearing-back 
system in force there, by which those who swore back the 
hardestsecured the patent rights. There was, he noticed, a tendency 
to drop the rotary converter in favour of the motor-generator. 
This he was pleased to see, and thought none would deny that 
a rotary was a very tricky thing, and more suited to water- 
power transmission than steam generation. He himself had seen 
American-built rotaries hunt about as badly as they could do, 
and it was a clever business to geb them in step. Motor-generators 
were, he thought, the best things to adopt in dealing with a long- 
distance transmission line. He also did not understand why people 
would use induction motors. He should think they would use 
synchronous motors. The induction motor had a bad power 
factor, and when one saw how admirably the synchronous motor 
worked one could not see why others should be used. The 
synchronous motor was the beeb thing for taking power on long 
transmission lines and turning it into distributing current Ib 
was not generally realised what a valuable thing the two-phase 
system was with the centre earthed, as shown by. Prof! Forbes. 
People seemed to think the three-phase system was the one for 
transmitting power, and he was glad to find that Prof. Forbes 
pointed out the fallacy of that statement. With respect to the 
question of what was the best system to adopt, it was quite certain, 
as Prof. Forbes had said, that the best system for transmission 
need nob be the best for distribution as well. Perhaps some of 
them would think whav he was going to say was silly, but he would 
ask them to bear it in mind at some future date. He considered 
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that the le-pbase low-frequency system was the beet of all 
the 5 Tie whole of the detaile for this system were 
nob yet quite complete, but when they were he feld satisfied that 
the aingle-phase system would be found to be the beet to transmit 
power and turn it into current for distribution. The only thing at 
present not quite perfect was a single-phase alternating- current 
motor, but this, again, was better than was generally thought, as 
a test with a 5U-frequency single-phase motor gave an efficiency of 
81 per cent., and they had nob far to go to bring ib up to bhe level 
of the three-phase motor. The great point of that motor was its 
great simplicity, polyphase motors being much more complicated, 
and, therefore, more costly and troublesome. The use of the 
multiphase motor was largely a matter of fashion, engineers 
employing it because others had done so, and without looking 
for anything better. There was another point, also, which he 
wished to lay before the meeting. The paper under discussion was 
almost entirely connected with work abroad. He felt justified in 
speaking of work in England. . There were many people 
struggling, at great trouble and expense, to geb powers to transmit 
high-pressure energy all over the country, and to put England on 
an equality with other countries. What he wished to draw atten- 
tion to was this, that there were people who were trying to 
give them these facilities which were wanting, and people 
who were opposing them. There ought, he thought, to he 
sufficient patriotism in the country to fight for the advancement 
of the science of electricity in it. Ib would be a great misfortune 
if electrical engineers could be found to say anything against 
these great enterprises, which, if experimented with and 
brought into working order, would undoubtedly benefit the 
country. There should be no 5 men in the country 
Say to prevent any of these schemes being rapidly brought into 
prac Ce. 

Mr. G. L. Addenbreoke said he agreed entirely with Prof. 
Forbes. It was a great pity the value of the long-distance trans- 
mission schemes was not appreciated in this country. There was 
a vast field for the transmission of electric power in this country. 
In consequence of there being no such schemes here English 
manufacturers had nothing to guide them in the construction of 
the plant, and also had not that incentive to make them which 
arose from close contact, an incentive which acted both on user 
and manufacturer. In Germany and America manufacturers had 
the benefit of this close contact in their work, and were therefore 
able to get the necessary data to carry out inprovements. As Mr. 
Ferranti had said, all real experiment was prohibited in England, 
or must first go before a town council, which meant obstruc- 
tion. The council were immediately in a fog if a scheme 
were taken before them, and they were probably advised that 
one wished to make a lob of money out of them. In consequence, 
no experimental work was done in England. In this way the 
finest trade of the last half of the century was being ruined: 
Where would our fine railway system have been if such a policy 
had been pursued 50 years ago? As to whether three, two, or 
single phase was the best for transmission, this could be settled 
when the Legislature gave opportunities for Joing so. Unless such 
opportunities were given, the capitaliste of the country would 
not invest in electrical undertakings. There was an erroneous 
impreesion amongst them which he should like to correct, this 
being that respectable lighting could not be obtained from three- 

hase mains. He went some time ago to the Continent, where 

© was pleased to see excellent results in lighting with three-phase 
transformers. There was also the fact that did nob seem to be 


appreciated, that if one had a first-class engine driving a motor 


of constant periodicity one might have a very large variation of 
pressure on the line, as with the periodicity the same, the rotary 
would tend to go round at the samerate. Very good lighting 
could thus with this arrangement be got from a traction plant. 
. Mr. W. B. Esson then asked whether any booster system was now 
in operation. Also in this booster system it might so happen that, 
apart from generating 6 h.p. to get 1 h.p., the extra cost of trans- 
formers and generators would largely exceed the cost of the extra 
copper... In this way he wished to show that in estimating the 
comparative costs the whole of the costa must be taken into 
consideration. He would suggest tbab the reason the Oerlikon 
Company used phase rectifiers was owing to the enormous drop in 
the ine voltage: He should like to know if Prof. Forbes had any 
figures showing the difference obtained by the use of a stranded 
popper wire and a solid one, with reference to the figures given in 
able 7. , | 
Mr. R. Hammond said the members of the Institution must be 
filled with gratitude to Prof. Forbes for delivering his epitome of 
facts on the subject. In the next week five Power Transmission 
Bills were coming before the committee of the House of Commons, 
and the question of whether England was to have long-distance 
tranemission was thus likely to settled ab an early date. A 
powerful committee had been formed. The laws governing long- 
istance transmission were therefore attracting a great amount of 
attention. He should like to emphasise the point the author had 
made in connection with the proper appreciation of Kelvin’s law. 
A mere mortgage interest on the value of the copper would bardly 
do, bub interest on capital might be made as suggested. The author 
paced this interest at 15 per cent., but the promoters of the Bills 
id not {think it would be so much as that. It was nob the 
mere loss of current on load which had to be taken into 
consideration as what was lost ab the other end. The real choice 
at the present time lay between two aod three phase, On that head 
Mr. Ferranti did nob agree, but favoured single phase as a rival. 
However, it was the popular idea that the Power Bill promoters 
would have to choose between the two and the three phaee 
ea During the pasb fortnight he had spent some time on 
the Continent investigating the two and the three phase systenis. 


He had found that the Continent ‘‘plumped”’ for three-phase, 
although, of course, the Continent might be wrong. There were, 
however, many cases where there were already large single-phase 
works in existence, and also many cases where the network was 
made suitable for two-phase, stepped up into single-phase—for 
instance, in Vienna. In new places, however, with a clean sheet, 
such ás Mannheim, the three-phase system was used throughout, 
and no difficulty was found in tranemiesion for lighting 1 Var bows 
through the city. It might be that the two phase gave an ad vantage 
in the cost of cables. He had made enquiries of Mr. Blatby on 
the subject, and he strongly objected to three-phase, and gave his 
opinion in favour of two-phase work. He strongly supported 
Mr. Ferranti in saying that motor-generators were better than 
rotary converters. In Frankfort the tramcars were all supplied 
from motor-generators, and in many other instances on the Con- 
tinent the same thing was done, the motor-generators being found 
to act much better than the rotaries. 

Mr. J. Swinburne said the question was nob one of Kelvin's 
law. When the law was first brought forward, people thought 
they had got hold of something new. The real novelty about it 
was its simplicity. The general law that the most economical 
arrangement was to invest capital in order to save revenue, had 
been known to every commercial man from the beginning of the 
world. The only difficulty was the calculation of the saving. 
When these calculations were once started they departed from 
Kelvin’s law, and made the matter one of mere commercial 
calculation. There seemed a little misunderstanding as to Prof. 
Forbes’s remarks as to boosters. If they were limited by law to 
10,000 volts, they did not wand to start ab the station with 10,000 
volts and come down a lot at the other end, but they wanted the 
10 000 volts all along the line, and with a booster they were taking 

wer from one side and putting it in on the other. He did not 
base whether any of them beguiled their leisure time by studying 
the origin of religious dogmas. Abt any rate, they were dealing a 
little in that direction with the question of three-phase motors. 
Some time ago the problem was to get an alternating-current 
motor. Then came the Tesla patents, and the people in Germany 
from these built up a new system. This system was perpetuated 
by people also going into foreign countries, as Mr. Hammond had 
done, and seeing everybody using three-phase motors. They 
would then come home and instal three-phase machines in their 
stations, and others round would copy. He thought that Mr. 
Ferranti was quite right in what he had said respecting motors. 

Prof, G. Forbes, in reply, eaid that Prof. Perry had asked him for 
more figures as to the size of the phase rectifiers referred to. He 
thought that a man of such standing as Prof. Perry would 
have no difficulty in working out the figures he wanted from 
tables given. Prof. Perry’s remarks as to the boosters were’ apt 
when he said that he did not understand them, his remarks making 
that obvious. His (the speaker’s) ignorance was profound in think- 
ing that the work was so elementary. They were all much indebted 
to Mr. Ferranti for his remarks—historical, practical, and 
prophetical. As regarded the air blast traneformers, he was glad 
to have the information given. Mr. Ferranti’s remarks as to 
motors were of great value, and also prophetical with respect to 
the single-phase motors. He thought that, on looking into the 
matter, he himself might very probably come to the same views as 
Mr. Ferranti. In reply to Mr. Esson, he did not know of any 
booster system in any part of the world. He knew that the phase 
rectifiers at Oerlikon did work, but did not know whether they 
were economical or nob. As to the variations caused by the use of 
atranded instead of solid wire, there were none that he knew of, 
except, pene in skin resistance. Mr. Hammond’s remarks 
showed the tendency to get into a groove in the matter of three- 
phase working. 

Prof. 8. P. Thompson then asked the members to return a vote 
of thanks to Prof. Forbes, and said that there were two points in 
the discussion he should like to mention. Prof. Forbes struck a 
national note when he spoke of electrical engineers recognising 
the importance of long-distance transmission in England. There 
was there a problem which had to be faced from a national point 
of view. Last year he visited a small town in Italy in which 
a power transmission scheme was being prepared with the sanction 
of the Government. More than half the power was contracted for 
before the dynamos were put in. The scheme provided for supply- 
ing power for various flourishing manufacturing towns in the 
district. The piece of Lombardy he referred to was the Lancashire 
of Italy, and was full of silk and other mills, and all these were 
going to have their power distributed to them ab high pressure. 
The manufacturers in this country bad to compete with those in 
Italy, and should they be debarred from having their power dis- 
tributed to them in the same way, and as was done at Rheinfelden 
and many other places? If it were so, it would be little short of a 
national misfortune. 


The next meeting, the President stated, would take place 
on May 3 at the Institution of Mechanical Engineers, when 
a paper would be read by Mr. H. M. Sayers on the 
“Calculation of Distribution Systems of Electric Traction 
under British Conditions.” 


The following is a list of the candidates balloted for at 
the meeting : 

Associate Members. —W. J. F. Freeland, care of Messrs. 
Crompton and Co., Limited, Are Works, Chelmsford ; W. W. 
Hughes, Western Mail” Chambers, Cardiff; J. R. P. Lunn, 


Electricity Works, Huddersfield ; A. F. McCann, 5, Curzon-street, 
Mayfair, W.; J. Maclean, 19, University - avenue, Glasgow, N.B. ; 
J. R. Salter, 26, Whitehall Park-road, Chiswick, 
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Associates. —J. Burns, care of the Dover Electricity Supply 
Company, Limited, Park-street, Dover; P. Dewhirst, 90, Church- 
street, Blackpool; J. W. Ewart, 23, Lewisham-road, Highgate- 

» N.W.; T. F. Courtier-Forster, 43, Fairland-road, West 
Ham Park, E.; W. poe Royal Agricultural Hall, London ; 
C. Holden, care of A. T, Snell, Esq., Suffolk House, Laurence 
Pountney- bill, E. C.; T. McGill, Electricity Supply Station, Park- 
street, Dover; H. S. Rawlings, 165, Sloane-street, S. W.; E. 
Rorke, 54, Jermyn-street, S. W.; E. M. Sellon, Queen Anne’s- 
mansions, S. W.; H. Sharman, 16, Circus-street, Greenwich, S. E.; 
T. F. Tate, 36, Greab George-street, S. W.; J. G. Wilson, Castle- 
street, Lisburn, Ireland. 


Student.—A., Ledward, 53, Beaufort-street, Chelsea, S. W. 


— 


THE THOMSON-HOUSTON IN DICATING WATTMETER 
FOR INCANDESCENT LAMP TESTING. 


We notice in a pamphlet recently issued by the British 
Thomson-Houston Company, Limited, a description of an 
exceedingly compact form of indicating wattmeter for 
Incandescent lamp testing. In connection with a photo- 
meter, a portable instrument, such as that shown in 
Fig. 1, to determine accurately and rapidly the watts 
per candle required by a lamp, is of great value in 


selecting new lamps and in testing old lamps. The 


FId. 1.—Inspector's Indicating Watt meter. 


photometer measures tho candle-power of the lamp | 


and the wattmeter the total watts consumed, the 
watts per candle being then readily determined. The 
wattmeter illustrated is of the well-known Thomson 
inclined-coil type. Another advantage of the instrument 
is that it will accurately indicate the energy consumed by 
small fan motors, and is, therefore, particularly useful in 
comparing, for a customer's benefit, the relative amount of 
energy required by a fan motor and an ordinary incan- 
descent lamp. Further, by supplying the secondary wind- 
ing of a transformer with current, its core loss may be 
determined by the wattmeter. The accompanying illus- 
trations (Figs. 2 and 3) show the provision made for rapidly 
connecting the instrument. Two special plugs, together 
with a screw base and bayonet, are supplied, thus providing 
ready means for connection to the forms of sockets most 
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Fie 2.—Secondary Attaching Plog. a 


generally in use. The lamp to be tested is inserted in one 
of the receptacles in the base of the instrument, and the 
proper plug is placed in any convenient socket. Lead wires 
are provided suitably tipped at one end for insertion in the 
plugs, and at the other for connection to the binding posts 
of the instrument. A small secondary plug, arranged to 
fit the regular plugs, and provided with two small binding 
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poste, is also provided with every instrument, by which 
means the power required by small motors or other 
apparatus may be conveniently measured. The capacity 
of the instrument is 150 watte. Lamps of any candle- 
power up to 32, and of any voltage up to 150, may be 
tested. The instrument is claimed to be equally well 
adapted for use on either direct or alternating currenta, but 
on direct-current circuits reverse readings should be taken 
to eliminate the possibility of any alight error which may 
be introduced in all instruments of this class by the 
presence of local fields. For convenience, a special 
reversing button is provided to reverse the current in the 
instrument and lamp without the usual inconvenience of 
reversing the lead terminals. When reversed readings 
are made, the mean of the two is taken as the final 
reading. Another useful feature of the instrument is 
the dam ping device. A button is provided which releases 
the needle or pointer from the damping brake only when 
depressed. hen the button is released the needle is held 
at the point of the last indication ; therefore, if the current 
is turned off and then on again, or reversed, the necessity 
of waiting for the pointer to swing from zero to a state of 
rest is obviated, and very rapid readings thereby enabled. 
It may be added that the external dimensions of the 
instrument are 7Zin. by 7zin. by 44in. | 


Fid. 8,—Method of Connecting. 


With regard to the instrument’s field of application, this 
is probably not nearly so large on this side of the Atlantic 
as in the States, since our supply corporations do not 
undertake to provide their customers with lamps, as is 


the custom over there. Hence there is nothing approaching 
a general supervision of private installations of lamps on 
this side. But it would certainly pay large consumers to 
exercise a closer supervision over their lamps, for it is 
manifestly uneconomical to continue a lamp in service when 
its candle-power has so deteriorated that the watts it wastes 
cost more than a new lamp, which we are afraid is frequently 
the practice either through ignorance of the waste involved 
or lack of proper supervision. It is in such cases where the 
instrument above described should find useful application. 


— emen a E 


THE EAST LONDON TECHNICAL COLLEGE. 


We notice that two special courses of lectures are to be given 
at the above college, both of which deals with electrical subjeots. 
The first is a series of six lectures by Mr. J. T. Morris, 
A.M.I.E.E., the subject being ‘‘ Electric Lighting and Power 
Stations.” The syllabus deals with the position of electric 
lighting industry at present time—Relative cost of electricity 
and gas—Powers and duties of electric lighting companies, 
local authorities—Site of station—General arrangement— 
Boilers— Mechanical stokers— Thermal storage— Engines— 
Steam - turbines— Dynamos — Balancers — Batteries — S witch- 
boards and controlling apparatus — Feeders — Distributing 
mains—Pilot wires—Board of Trade regulations—Load factor— 
Price for B.T.U.—Methods of charging, ete. 

The second course of eight lectures is by the same gentleman, 
and deals with alternating currents, single-phase and polyphase 
currents; three-phase currents, star and mesh connections ; 
three-phase generators and transformers; rotating magnetic 
fields, three-phase motors, etc. 

The price of these courses is respectively 5s. and 7s. 6d., and 
we think they should be of much value to those attending them. 
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BIASSED CRITICISM. 
Where ignorance is bliss, tis folly to be wise.—Porr. 


We have often had occasion to refer to the 
ignorance of our contemporary, the Journal of Gas 
Lighting, upon matters electrical. For the past 
ten years at least this paper has constantly criticised 
electrical work. It might be expected that its 
criticisms would be biassed, but its numerous mis- 
leading statements render it extremely doubtful 
if it is honest. An examination of its columns 
last week will show a criticism on the St. 
Pancras accounts. The remarks it makes are 
crude and utterly misleading. Whether it is 
capable of understanding the accounts, or whether 
its hatred overrules its discretion, is a matter of 
opinion. Public bodies, so far as their public acts 
are concerned, are made to be criticised. That 
18 providential in the case of some newspapers, 
or there would be nothing to fill their columns, 
except it might be to criticise their contem- 
poraries. But we have to deal with the Journal 
of Gas Lighting, which says of the St. Pancras 
accounts: ‘‘On the face of the- revenue account, 
however, there is a credit balance of £17,649. 
Out of this has first to be provided interest 
(£7,433) and redemption (£3,374), or a total 
capital charge of £10,807—say, 34 per cent. 
on the capital. Cheap enough! These payments 
leave a net balance of £6,841, or a noble trade profit 
of 2'3 per cent.“ It then goes on in a complaining 
strain, that even this balance is fictitious, as there 
are several little things to be squared out of this 
handsome sum.“ There can be no two opinions 
as to what our contemporary wishes its readers 
to infer, It puts, or tries to put, half-truths in 
such a way as to make its readers infer that all 
the statements as to the satisfactory working of 
St. Pancras, whether from St. Pancras itself or 
from men engaged in electrical work, are unmiti- 
gated lies. Before we have done with the Journal 
of Gas Lighting we hope to prove that, ifit does not 
apologise to a large number of honourable gentle- 
men, it ought to receive the contempt such actions 
merit. Let us deal with the cost of public lighting 
first. Our contemporary asks : ‘‘ Without this subsidy 
where would the undertaking be? and speaks of the 
cost as perhaps thrice the cost of gas. It carefully 
ignores such questions as relate to quantity of light, 
so that only thrice may be a sign of magnanimity 
when it could just as easily be written“ ten times.” 
A point might well have been made with the 
figures given that the St. Pancras charge for its 
‘street arc lighting was too high, but an indefinite 
statement of the above kind carries no weight. We 
have not the latest figures before us, but taking the 
last figures we have and the charge for energy to the 
arc lamps at fourpence per unit, we find that the arc 
lighting costs about £2 per hour for close on 
150,000 candle-power, taking the 2,000 nominal 
candle-power arc to give 750 candles. Further, 
i the incandescent gas lamp to give actually 
25 candles for a consumption of five feet per hour, 
and gas at three shillings per 1,000 cubic feet, the 

andle-power obtained for the above expenditure 
would be considerably less than one-half of that 
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. they replace. 
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obtained electrically. If the St. Pancras accounts 
then charged double the cost of gas, the conditions 
would tell in their favour, while a charge of three 
times that of gas tells a little against them. But 
we do not know what the cost of gas for an equiva- 
lent—actual, not nominal quantity of light would 
really be, and have merely taken “ thrice” in order 
to present our contemporary with an opening to put 
forth its exact figures. With regard to the question 
of interest on capital and repayment of capital, there 
is no room to present our contemporary with any- 
thing. It either writes ignorantly, negligently, or 
wilfully incorrectly. The credit balance, assuming 
the books correct, is profit, hence interest, which 
in a municipality takes the place of dividends in a 
company,is here undoubtedly paid out of profits ; 
the repayment of the capital, again, is depreciation 
of capital, and this again is paid out of profits, 
taking the place of depreciation of plant in a com- 
pany's working. To call these capital charges is an 
abuse of terms, and to call the balance remaining 
after these are paid the only “ trade profit”. is a 
gross attempt to mislead. No doubt the reply will 
be made that these payments are compulsory, and 
thus differ from those analogous with a company, in 
that in the latter case the payments cannot be made 
if the profits do not permit it. But in the case 
referred to the payments are made out of the 
revenue credit balance. Even had there been a 
demand upon the rates, our contention would still 
have been that they could not be legitimately called 


capital charges. There is much that might be said | the list, which is the County of Durham Power Bill. He 
on the further remarks, but these can be left to see i pao that local people were largely interested in the 
how our contemporary will extricate itself from the 3 „ i 1 5 5 3 

. and li ilways in Ga „ and also to su electric 
mis-statements already referred 0; | light i tbat district They had also powers 4 8 
tramways in Jarrow, and the Durham electric light pro- 
visional order was to be transferred to the company by the 
Durham Corporation. The map exhibited showed the area 
scheduled by tho Bill, and from it it would be seen that 
‘the South Shiclds and Sunderland areas were omitted. 
Generally the company had the support of the local 
authorities, and the Bill was only opposed by the Councils 
of Hebburn and Felling. The central station was to be 
constructed at Gateshead. The company asked for powers 
to supply electrical energy to any lighting authority and to 
any ioo authority having powers under Board of Trade 
provisional orders to supply and distribute electrical energy. 

hey also sought power to supply for any purpose what- 
ever. They did not seek to distribute electrical energy in 
opposition to local authorities, bub held that a large com- 
‘pany could supply wholesale to small districta at a much 
cheaper rate than they could themselves generato it. He 
thought that in such matters private enterprise could do 
better work than municipal action, and that Parliament by 
‘its recent decision in the case of the Huddersfield Tramway 
Bill bad decided against one large municipality trading in 
the surrounding district, even with the consent of the smaller 
authorities. They proposed to leave the distribution of light 
in the hands of the local authorities, and it was a great 
point that, while these could by the terms of the Bill 
‘compel the company to supply them, the company could 
not, on the other hand, compel the local authorities to 
take a supply. The powers sought by the company were 
as follows: (1) Compulsory powers to purchase land for 
the station in Gateshead, to which there was no opposition. 
(2) Powers to break up streets throughout their area to lay 
mains. This was opposed by the Councils of Hebburn and 
Felling, and he argued that it would be unreasonable to 
allow these Councils to prevent the supply being taken 
through their districts in order to get to Jarrow, where 
the people wanted the cheap electrical energy. The 
company agree to allow the authority to do the street 


FORTHCOMING EVENTS. 


Fray, May 4. 

Dynamicabies.—At 7 p.m., dinner ab Whitehall Club. 

Monpay, May 7. 

Seclety of Arts.—At 8 p.m., Cantor lecture on The Incan- 
descent Gas Mantle and its Use,” by Prof. Vivian B. Lewes.. 
Lecture I. of three. 

ef Engineers.—At 8 pa, paper on “The Economical 
Disposal of Town Refuse,” by Mr. Brierley Denham Healey. 
Tuxrspay, May 8. 

Society of Arts.—Ab 8 p.m., paper on Art Metal Work,” by Mr. 

Nelson Daweon. | 
| , Wepnespay, May 9. 

Iron and Steel Iastitute.— At 10.30 a.m. annual meeting, ab 
5 of Civil Engineers. Annual dinner at Hotel Cecil 
at 7 p. m. 

Society of A'ts —A‘t 8 p. m, ordinary meeting. Paper on The 
Improvement of.our Roads,” by Mr. A. M. White. 

Thugs DAT, May 10. 

I-on and Steel Institute.— Second day. General meeting ab 
Institution of Civil Engineers. 

Institution of Electrical Eagineers. — At 8 p.m., ordinary 
meeting at Society of Arts. Paper on “A Frictionless 
Meter,” by Mr. S. Evershed. 

FRIDAY, May 1l. 

Royal Institutio 2.— At 5 p. m, discussion on Prof. Lodge’s paper 

“On the Controve'sy Concerning Volta's Contact Force.” 
SATURDAY, May 12. 

North East Coast Institution of Engineers and Shipbullders. — 

At Newcastle-on-Tyne, graduates’ meeting. 


1 POWER BILLS COMMITTEE. 


Yesterday the committeo appointed to consider the 
various Power Bills now before Parliament commenced its 
work under the chairmanship of Sir J. Kitson. The other 
members of the committee were Sir A. R. Scoble, Mr. 
.G. C. T. Bartley, Mr. T. G. Ashton, Mr. J. Howard, Mr. A. 
Billson, and Colonel C. W. Long. 

Mr. BALFOUR BROWNE, Q.C., introduced the first Bill in 


7 . BOOSTERS. GS a 

Prof. George Forbes’s suggestion to redace copper 
in a transmission line by placing boosters along the 
same at intervals seems to us to be at fault, unless 
the power is distributed ratber along the line than 
collected in a block at the end. The example taken 
by the author is clearly one of transmission only, 
and could be improved by grouping all the boosters 
in the power station, or by discarding them in 
favour of slightly stronger fields for the generators. 
With Prof. Forbes’s scheme and example the voltage 
at the power station is 10,000 volts, whereas the 
voltage at the receiving end of the line would be 
9,000 volts at full load, and 13,000 volts at. no load. 
He saved by the system some 26 per cent. of 
the copper required witbout boosters. Now, if 
the boosters were all grouped in series at 
the power-house more copper (over 30 per cent.) 
would be saved in the line, and the range of 
voltage at the receiving end would be the same. 
This range could be avoided by provision for regu- 
lating the number of turns on the boosters, or by 
cutting out the same one by one. as the load 
decreases. The problem of switching in and out 
of high-tension boosters is, however, not a simple 
one. We regret that in the paper the question of 
capital cost was not gone into, although in many 
cases the boosters will cost less than the copper 
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work themselves, and to pay the cost, and also to allow 
them a voice as to the route to be taken so as to cause 
minimum interference to the public and to the streets. To 
show the influence of the size of the station on the cost of 
supply, Mr. Balfour Browne quoted figures as to the prices 
charged in different groups of towns in which definite 
quantities of electrical energy were taken per annum. The 
figures were as follows : 


Number of units ost per unit. ———— 


Group. 


sold per annum. Light. Power. 
1 000 . 6c. . 38d. 
. 140, O0 ͥ[ .. ave 204d. 
„ 450, 0000 ASM 198d. 
E 1,000 000 õͥ hh . 440d. 240d. 
NS 4, 800, oo) ·ẽ . 187d. 


The company expected a greater demand than 5,000,000 
units per annum, and hence would be able to supply more 
cheaply. The load factor had a great influence on the cost, 
and, for this reason, they would do better than the lighting 
undertakings whose load factor rarely exceeded 12 per cent. 
The company expected a load factor of 25 per cent., and to 
be able to supply at from 1d. to 14d. per unit. This would 
be less than a small local authority could generate for. 
The various industries in the district were then mentioned, 
and it was urged that the cheap supply of electric energy 
would encourage the construction of tramways in the 
county of Durham. The industries on the south bank of 
the- Tyne would be valuable consumers, and he strongly 
objected to the proposal in the Bill of the Tyneside Power 
Company that a strip of land on this bank should bo 
included in their area. The Tyneside Company, if this 
were granted, would be taking a most valuable part of a 
district, but would not touch the poorer parts which lay 
behind it. Mr. Browne then showed the committee some 
specimens of the cables to be used for the power trans- 
mission, at 5,000 volts and also at 10,000 volts. This, he 
stated, was absolutely safe, cables carrying 10,000 volts 
being used under the London streets under the Board of 
Trade regulations. There was also no difficulty in laying 
these cables in the districts. The total capital of the com- 
pany was originally £457,000, but it was now found neces- 
sary to increase this to £550,000. The cost per unit gene- 
rated would be 475d., and they would be able to supply at 
ld., or at least 14d. There was little or no opposition to 
the Bill. . 

A member of the committee asked whether one uniform 
price was to be charged all over the district irrespective of 
distance. i 

Mr. BRowNE stated that this would not be so, as it would 
be naturally more over the longer distances. The autho- 
rities would also supply their consumers at whatever price 
they wished, this not having anything to do with the pro- 
moters of this Bill. With respect to the opposition of the 
Hebbarn Urban District Council, he thought this was 
made under a misapprehension, as, if they wished to have 
their own generating station, they need not take the 
company’s pomor, and there could be no objection 
to the cables passing through the district. Besides 
this, it would, in the event of the Council having 
its own generating station, be a good stand-by supply 
for them in case of breakdown. England was seriously 
behind in euch schemes as these when compared with 
other countries. If works could get their supply in 
the way proposed, manufacturers could run their machines 
without having to waste time, trouble, money, and power in a 
number of small steam-engines scattered through the works. 
The opposition mentioned stated that, in order to convey 
the power through large districts, it would have to be trans- 
mitted at a dangerously high voltage. As he had pointed 
out before, there was absolutely no harm could come from 
the use of the proposed cables. As to the competition with 
local authorities, they were not going to compete with any 
such authority. The Tyneside Company, who wanted a 
portion of the district south of the Tyne, claimed this 
portion, because they stated that the north and south 

rtions represented one manufacturing district, and, there- 

ore, ope company should supply it. This argument was 
wrong, and he thought it expedient that the south side 
should be supplied separately from the north. This piece 
of land was the best part of their district, and it would 
help them to be able to supply the poorer portions of the 
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district at low rates. The country had now the chance 
of putting itself on an equality with other countries in the 
matter of power distribution, and he thought it should 
not be prevented by the opposition of a local authority. 

Mr. S. Z. DE FERRANTI was then examined by Mr. F. 
Moon. In the course of the examination he stated that 
electricity could be advantageously applied to many other 
purposes than it was now in England if these power 
schemes were allowed. This country was almost the only one 
which had not such distribution, America and the Continent 
having a number of such installations, which enabled the 
foreign manufacturers to compete more severely with 
England than was formerly the case. It was much better 
a cheaper for a manufacturer to get the power generated 
for him than to generate it himeelf. The majority of manu- 
facturera’ works were driven by small engines, which worked 
most uneconomically. The small manufacturer would, by 
getting this cheap power, be able to compete on more equal 
terms with the larger manufacturer. ufacturers not 
using mechanical power would also be able to do so if thus 
supplied. It was more economical to drive a works by 
means of motors rather than steam-engines, small motors 
also being able to be placed almost any where, and requiring 
no special provision for them. The manufacturer would only 
have to pay for the exact power he used, instead of having 
to generate a lot more than he wanted. He would only 
pay for what was useful and he had no stand-by losses. The 
distribution loss was small and it was the most economical 
arrangement possible. The saving of cost was also 
very important. He originally used steam-engines to 
drive his own works, but now used about 30 motors. 
He found a wonderful advantage from their use. 
In order to get cheap supply, two essentials had to be 
observed. The first was that the supply should be on a 
large scalo, and the second that the demand should last over 
a number of hours. The last condition was equivalent to 
saying that the load factor must be a good one, and thus 
the more important factor of the two. It was important 
because it determined the earning capacity of a given 
plant. The proposed station of the company, situated 
at Gateshead, would be most advantageously placed as 
regards cheap coal, water, and transport. The load of 
the company would consist of electric lighting, electric 
tramway, and motors for power purposes. He believed 
from experience abroad that a ready demand would be 
found. As regards the Tyneside Power Bill, it would 
be most unfortunate if that company were allowed to 
take the south bank of the Tyne. This would take 
away from the County of Durham Company a moat 
valuable portion of their district, and one which in the first 
instance would supply many consumers. The Durham Com- 
pany also had already obligations in the area pioposed to 
be taken. The result would be to make it much more 
difficult to give the supply cheaply in the smaller areas. 
He had gone into the size of plant required and of the cost 
of the same. The assumed maximum load was 9,000 kw., 
and 12,000 kw. of plant was to be erected so as to have 
spare machinery. The cost of plant and site would be 
about £297,000, while mains, etc., would cost £160,000. 
With contingencies, the total outlay was estimated at 
£500,000. The maximum load was estimated to be composed 
as follows: electric lighting, 2, 500 kw.; the electric tramways 
already authorised would take 1,000 kw., leaving 5,500 kw. 
for power purposes. The load factors assumed, and which 
were on the low side, were—electric lighting 8 per cent., 
tramways 40 per cent., and power 30 per cent. This 
gave the average power factor at 25 per cent. As regards 
cost, those obtained at Edinburgh and Manchester were for 
loads mostly of lighting, and cheaper generation cost would 
be got by a mixed load. He estimated that the company 
would sell about 20,000,000 units per annum, which at 
1d. would give an income of £104,000. Working expenses 
at ‘7d. per unit, together with £20,000 for depreciation 
would cost £60,000, leaving £44,000 profit, out of which 
8 per cent. could be paid on the capital of the com 
pany. He considered 14d. per unit low enough to tempt 
most consumers, and to get them the load required. The 
distribution would be on the extra high-tension system at 
10,000 volte, which had been used in London for 10 years 
past. The Board of Trade regulations for this system 
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safeguarded the public. The interference with the streets 
would be no greater than when laying a small gas-pipe or 
a line of telephone and telegraph lines underground. Mr. 
Ferranti explained that the cable would be concentric lead- 
covered and laid in a wooden trough filled in with bitumen. 
Hard bricks laid over the top of the trough gave mechanical 
protection and warned workmen of the presence of the 
cables. With the outer wire earthed there was no danger 
of accidents. The system used would be the two-phase 
one, and three cables would be laid in each trough, two 
for use at one time and the remaining one a spare. 
In the case of tramways the current would be transformed 
down, and its character changed from alternating to direct 
current. There was not, as a rule, much loss in trans- 
forming down and converting the alternating into 
direct current, but it might reach 10 per cent. The 
advantages of transmitting at high pressure were enormous. 
The amount of electricity taken would be measured by 
meter, and in certain cases fitted with a maximum demand 
indicator. The whole question of cheapness of supply 
turned upon the load factor obtained. 

Cross-examined by Mr. Fitzgerald as to the reason why 
the local authorities of Hepburn and Felling should allow 
the cables to pass through their districts, Mr. Ferranti 
stated that it was for the benefit of the other neighbouring 
districts that they should so pass. He did not know 
anything of the tramway at Durham which had been 
mentioned. He did rot know that the Durham Electric 
Supply Company, Limited, was owned by the same people 
as were promoting the Bill. Under the Bill they could 
distribute power to any company which was authorised to 
use electricity. . 

The enquiry was then adjourned until to-day. 

The Committee stated that the Lancashire Electric 
Power Bill would not come on before Tuesday. 


ELECTRIC DISTR BUTION OF POWER AS APPLIED 
TO WORKS AND FACTORIES.* 
BY GEO. HARLAND BOWDEN. 
(Concluded from page 598.) 


The efficiencies of a plant driven electrically are so favourable 
in comparison with any other method of drive that all new 
works being constructed should be laid down on these lines, and 
such has been the progress made during the last few years in 
Glasgow and the surrounding districts that very few of the works 
and new industries lately started or now in course of construction 
are holding to the old methods, but are at once laying down 
a modern generating plant, as they see that the first costs 
compare very favourably in comparison, and the efficiency of 
the plant is so much higher. Moreover, in designing new 
works they are no longer tied up, as in the old and less 
convenient method. They have no longer to consider how 
they can squeeze in their machinery and work it in around the 
power. It is no longer a question of bringing the work to the 
power. The work and various operations can be carried out at 
the most convenient and useful situation, a couple of wires 
being all that is required to run to a certain spot, and there the 
motor or motors are installed. The engineer will arrive at the 
powers required in the generating station by giving due con- 
sideration, as before mentioned, to an poan future exten- 
sions, power required for lighting, and having estimated the 

wers in his various moters will thus arrive at the total power 
in the generating station. The nature of the work has then to 
be considered as the means of deciding how this power will be 
divided. In no case where 250 h.p. or more is required should 
the power be put all in one unit, but it should be divided in 
such a way that at different times in the day, when different 
loads are required, the powers are so arranged that the plant 
will be working at as near full load as required. A good arrange- 
ment in an ordinary works taking 300 h.p. to 400 h.p. is to 
divide the units into sizes of one-third and two-thirds of the 
total. It might be taken that the large unit in this case would 
do the work the whole of the day, driving the whole of the 
machinery, the smaller unit being run in parallel at night, when 
the lighting would come on; thus giving the total power out of 
the station. Then at night time, or for overtime, the smaller 
plant would run by itself. 

Fig. 2 is a view of the generating plant in the wire mills 
of Messrs. Charles Dorman and Co., Middlesbrough. Fig. 3 
shows a plan of the switchboard, which is erected in the 
works of Messrs. Scott and Co., Greenock. In this it can 
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be ‘seen that every part of ‘the board is most accessible, all 
the connections, fuses, eto., being placed behind the board. 

the arrangement of the bus bars the centre one is a balancing 
bar, the dynamo being compound wound, the idea being to 
make the plant, which consists of three dynamos running in 
parallel, more automatic. In the plant in Messrs. Scott’s works 
any dynamo can be shut down and any one run to do any 
portion of the work, and by means of the circuit switches any 
portion of the motor plant not required to run may also be 
switched off. Similar results have been obtained by boards 
designed with a pair of bus bars for every dynamo, but it 
results in a hideous complication, requiring not a little amount 
of study to decide which switch to put in or which connection 
to make. The only argument in its favour is that any dynamo 
could thus be run at a voltage to charge certain batteries, but 
where batteries form a part of an installation, no better arrange- 
ment than that a dynamotor be installed in the engine-house 
for the direct e can be recommended, or that a small 
combined lant be ept there solely for this purpose. 

While on the subject of voltage, in many cases where the 
works do not cover a large area it will be found that 120 volts 
is a very useful potential, considering the driving of light as 
well as power, but in larger works, where there is no objection 
to running arc lamps four in series, and where it is desirable to 
combine the lighting with the power, 240 volts will be found to 
be a very useful standard for the potential in the generating 
station. For many practical reasons this potential should not 


Fie. 2. 


be exceeded where the mains are running in and about sheds 
and roofs, as in an ironworks or a shipyard. A higher pressure 
than this in such cases requires so much more care and atten- 
tion, and so much extra precaution and expense to provide 
against loss. Nor is it desirable in the 5 shipyard to put 
in a plant which is going to necessitate much looking after. 
plant thoroughly installed and based on the above voltage should 
give perfect satisfaction, and necessitate nothing more than 
ordinary care and attention. | -a 
There is not the slightest objection to the lighting being 
driven from the same engine and dynamo as the power, pro- 
viding that the engine is designed for its work, and is governed 
to within 2 per, cent. variation full load to light. The lighting 
should not be taken off the same mains as the motors, but 
should have circuits self-contained and governed by their own 
circuit switches on the main board. Each circuit would probably 
control two or three dozen lamps, thus allowing the works to 
be divided into suitably convenient divisions. The same remark 
applies to motors, they being also divided into circuits on the 
main switchboard, each circuit controlling a conyenient number 
of motors. These main circuit cables deliver the current on to a 
secondary distributing board, known as the fuseboard. On this 
board each motor has its own double-pole fuse, and the liquid 
switch or other starting switch is fixed at the motor. This is 
found to be the most simple and the most satisfactory practice, 
and it varies very little under different conditions. It will not 
be found desirable to put a motor on every machine, either from 
the point of view of cost or from the return expected on the 
outlay. Nothing can surpass judicious grouping of machinery. 
especially with reference to engine works, wood-working plant, 
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and similar industries, or to a shipyard where the machinery 
has been arranged in a shed, and where it is convenient to drive 
small groups of punches and shears, thus possibly being able to 
arrange that all the motors are interchangeable—say of 20 h.p. 
each. Where the tools have been scattered about the yard 
there can be no improvement made to the application of small 
motors in place of the small steam-engine removed. 

A comparison of the costs of driving individual machines, 
such as punch and shears, rails, planes, lathes, eto., by the 
three different methods—electricity, shafting, and steam— 
would have been interesting, but lack of time prevented the 
arranging of such a table. These individual drives would have 
proved most interesting, as they could have been applied singly 
to any works, and would give at once an idea as to how the 
wastes are going on in various portions of the works instead of 
asawhole. Iam therefore going carefully into this subject, as 
I am sure it will prove of great interest, and I shall be very 
happy to place the results of my various tests before this 
society at some future date. It is a most peculiar fact, how- 
ever, that machine-tool makers seem to have very varying ideas 
as to what power such machinery takes. It is not very long ago 
that my attention was called to a machine which the makers 
advised would require 90 h.p., or an Sin. belt. The engineer in 
charge of these works thought the statement of 90 h.p. or an 
8in. belt was rather a peculiar one, as he did not expect an Sin. 
belt to transmit 90 h.p. He therefore tried a 30-h.p. motor, and 
this machine has now been working most satisfactorily for some 
little time, taking a maximum load of 25 h.p. Necessarily, the 
engines for this class of machine are designed considerably 
above the power required, and really are much too large for the 
small horse-power—7 h.p. or 10 h.p., as the case may be— 


which these machines require. To put the oylinders on ‘apy | 
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smaller would, however, run the risk of spoiling the good | 


working of that machine, hence the large size of the engine, 
and, again, the reason for a great proportion of the extraordinary 
waste of fuel. 

It will be of intereat here to give a list of the various powers 
absorbed by shipyard and other machine tools : 


E.H.P 
Double punch— Ranning light ......... FFC 2˙0 
Punching both ends, lin. hole, Zin. plate, 28 punches p 
minute at each ennnnèzęg¼nneez q e .. 50 
Punch and shear — Running lightũeꝛ—kn ã . 20 
Panching hole as above, and shearing zin. plate, 5fin. 
cub, 28 strokes per minute one Sri 65 
Large plate-bending rolle Running light .................. 55 
Rolling plate J in. thick by Aft. 4in. wide by 16fb, Gin. 
long, end ways on (4fb. 41in.˖u h Léæ᷑ĩ . „ 69 
Sideways on (16ft. 61In.t e 2 12:2 
Plate Jin. by 4ft. 84in. by 21fo. long, sideways on 19:3 
Same rolls lifting and lowering top roll—Lifting........ ...... 8 5 
Lowe ring ã e e . 7˙0 
Forcing Ain. plate down ....... C 100 
Forge fan—For 24 fires ............. 3 e eon 105 
Angle squeezer—Ranning light . . 8 
e d vent uuuaceseebebeasec 25 
Wood-working machinery— Small plane . . 8 
Tenoning ine....... AE E E T E TEE 8 
Band saw . ff 10 
Cross · cut aa 3 Gebac E S 2:5 
Small circular saw cutting Gin. pitch pine, hand fed... 64 
Circular saw 48in., sawing 18in. teak (6fb. Gin.) per minute 240 
Bawing 4$fc, teak, 25ft. per minute .. . . . . 177 


Fie. 3 - Arrangement of Switchboard. 


Countersinkisg machine — Actual power taken in counter- 


se MUO )ſ/rf,r,r,r, 3˙5 
Riveting machine Running light ..... eee *. 18 
Rein gsgs e e 3 0 
Wall planer — Taking gin. cub cast iroen 60. 
Radial drill Drilling lyin. hole cast iron 1:59 
Plate planing machine Running lig... . . . . 6 
Reversing light. . 1'8 
Cutting lin. by 14fv. plate ...... FFC 3•˙1 
Stern frame boring - Cutti n.. ꝶ : 1:75 
Sbafting lathe 18in. centre— Running ligt... oe 5 
One tool cutting I in. e quare ud . 1˙8 
Two 97 1598 9ꝶ96·u2k—“k—i]dſ) 366% 2˙5 
Lathe Qin. centre in. eu 6 
Angle. outt ing machine — Running light d . 16 
Cutting angle Gin. by Shin. by lin 83˙⁵5 
Winch — Lifting 280 t. single ao 50ft. per minute... 6˙5 
Ending machine— Running lighhbububuuͤ U[ P .. 1'9 
Cutting girder 18in. by Jinſd DD f . 4 to 4˙8 
Cold saw - Running light, 24 in. aettee 
Cutting Ain. by 4in angle 3 wee 4 to 45 
Air compressor 10in. by 14in. cylinder, 50lb. pressure 15 to 23 5 
Portable drill When drilling lin. hole... i 


Hydraulic pumps—Three rams, 3łin. diameter; Ain. stroke, 

60 strokes per minute; pressure, 870lb.; power taken 38 0 
Joiners’ shop motor—Normal load ...............seceeeees 14 8 to 22 

Machines being driven from this motor; one 20in. plane, 

one circular saw 24in., one 30in. planing and sand-paper 


machine. | 
Electric winch Running light.. . 4 ꝙ 12 
Lifting 24 cwb. 16ft. per minute... e 5 6 


These powers are given both. running light and heavy laden. It 
will be understood that in many cases 8 great part of the power 
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is required in getting the machines under way. I am indebted 
to Mr. Selby Bigge, of Newcastle, for these figures, the powers 
being taken from actual indications on the ammeter. 

. arranging motors to drive these various machines, it is 
advisable to make the plant as nearly as possible interchange- 
able by means of grouping the lighter machines on to a counter- 
shaft, and by allowing the heavier machines to be driven by a 
single motor. It has been found that for the driving of such 
machinery shunt-wound motors give the best results. These 
motors have the field winding and the armature connected 
directly across the circuit, so that the ourrents flow in parallel, 
and the armature current does not go through the field. Thus 
the shunt-wound motors tend to run at a constant speed, the 
variation between no load and full load being practically nil. 
This, however, depends greatly on the design of the motor. 
It has been a common practice to insert in the shunt connection 
a switch, to be pulled out when the motor was not working. 
In practice, however, this is not at all a desirable arrangement, 
especially considering that it is a very small loss to allow current 
to flow regularly through the coils, and particularly when by 
this means the motors are kept warm and dry and always ready 
for work. Moreover, it does not require two handles to be 
used to start the machine, with the possibility of the wrong one 
being put in first. For all practical purposes the liquid starting 
switch and resistance is found to give the most satisfactory 
results. There is nothing about it to get out of order, and it 
requires no more attention than that of ordinary cleanliness. 
For variable speeds such as electric cranes, elevators, pumps, 
and similar machinery, the series-wound motor is best adapted. 
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In the series-wound motor the current passes through. the field | 
winding and the armature in series, 80 that the strength of the 
field varies acoording to the current. When the load increases | 
on a series-wound motor the speed falls, and when it decreases” 
the speed rises. It is necessary that a high resistance be first 
placed in series, when starting the motor, which allows only 
sufficient current to flow requisite to start the load. The 
resistance is decrease until the desired conditions are attained.. ` 
Compound-wound motors have two windings upon the field. 


Fig. 4,—Detalls of an Electric Winch. 


One is shunt winding connected directly across the circuit,. the 
other is a series winding and carries the armature current. The 
strength of the field is, therefore, determined by the shunt 
current, which is constant, and the series current which varies 
according to the load. The two windings aro usually connected 
so that the series winding increases the magnetisation produced 
by the shunt winding; thus the speed falls as the load increases. 
The compound-wound motor is intermediate in its characteristics 


between the shunt and the series wound motor, the former 


being practically constant in its speed, the latter varying greatly 


according to different loads. Where it is likely that heavy | 
overloads will be met with, and where speed regulation is not. 


important, the compourd motor is best adapted. The speeds 
of the e e may be varied by means of a resist- 
ance or rheostat placed in position with the field circuit ; 
adjastment of this causes variation in the current through the 
field, which in turn produces a change in the speed of the 
motor. It is also often found necessary to place a resistance 
in the armature circuit to control the motor speeds and obtain 
greater variation. This is often found necessary, though the 
efficiency is reduced in proportion to the throttling done. 
Still, there are many cases where the avoidance of mechanical 
complications for the variation of speeds by this means will 
amply justify the electrical equipment for speed control. 

Oare must be specially taken in the setting of the motors to 
reduce the risks of earths to a minimum. This is more to 
guard against earths in any part of the mains finding its way to 
the motor should there unfortunately be a leakage on the 
motor. Whatever form of foundation is laid, whether brick or 
~ concrete, the motor should always be set on a strong wood 
frame of oak or teak. When the motors are on the ground it 
has been found a most useful practice to cover their foundations 
with a good layer of pitch, which prevents any dampness rising 
from the earth. The motors should not be bolted through to 
the foundations, but should be carefully secured to the wood 
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frame, whieh in turn is bolted to.the foundation, thus allowing 
no connection between the earth and the motor through the 


holding-down bolts. Where the motors are fixed in roofs or in 
brackets, similar precautions should be taken. l 
One of the great advantages pertaining to an electrie installa- 
tion in such works as have been described is the ease with 
which the power can be utilised for driving various portable 
tools, costing little in themselves and increasing the output of 
the various types of works to which they are applied enormously, 
Fig. 4 is a view of a winch which is specially designed for 
application to shipyards and to steelworks. It oan be erected 
on a trolley and made portable, or fixed on a sound foundation 
as required. There are a great number of these machines at 
work in this country, replacing the more uneconomical method 
which pertains to this class of tool when steam driven, and 


| which generally requires a small boiler and a man in attendance. 


Fia, 6.—Electric Capstan to pull two tons at spoed of 6026. per minute. 


There is no complication about this machine, and a boy may 
work it with ease and without possibly doing any danger to 
himeelf or the machine. It is encased in a watertight z, 
and can be worked in the open. It can be constructed to lift 
any weight at any desired speed. In steelworks this winch is 
also of great use for such cases as the skull-breaker, and replaces 


| | | 


Fio. 6.—Enclosed Motor with Flexible Shaft for driving Portable Tools in 
Shipyard, such as a Stern Tube-Buring Machine, ` 


in most cases a special steam plant kept for the purpose. The 
take approximately 8 h.p. and 12 h.p. to 20 h.p., and are built 
to raise one, two, and five tons respectively. Fig. 5 is a view 
of an electric capstan, which in many cases is taking the place 
of hydraulic or steam capstans... The motor and the switchin 
ear is in a strong watertight iron casing. The starting swi 
is worked by the foot, and is so constructed that on the foot 
being removed the capstan is stopped. Fig. 6 is also another 
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very useful tool, it being an electric stern tube-boring machine. | another very useful portable tool. This is an electric centri- 
It has been specially constructed. to meet the requirements of | fugal: orp and motor combined, which has been designed 
| a mA ; specially to meet the requirements of ships when under repair, 
to do pumping, such as emptying the ballast tanks when steam 
is off the boilers. If necessary, the combined pump and motor 
can be lowered into the hold of the ship. The set consists of 
a Sin. pump capable of discharging 60 gallons of water per 
minute against a head of 24ft., with a motor only weighing 
7owt. As the power taken is very small, the pump can be 
driven off existing lighting plants situated in the works. Fig. 8 
is perhaps the most important portable electric tool which at 
present is used—+.e., the portable drill. It advantages are too 
numerous to detail, but its application to various work hitherto 
inaccessible except by hand will at once appeal to the engineer. 


Fic 7.—Electric Centrifugal Pump. 


shipyard work, and has been found to be of the greatest possible | It can be constructed to drill almost any reasonable size of hole, 
use. The speed between the motor shaft and the driving shaft | and by means of the flexible shaft the drill may be placed in any 
in this machine is reduced by means of a patent reducing gear. | position. To drill holes up to even ljin. diameter only takes a 
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Fia. 9.—Plan and Sections of Overhead Travelling Crane, 


It is fitted with a rope pulley outside the casing, this allowing it | motor of 14 h.p., hence in many cases where a power plant is 
to be utilised for any handy purpose which may present itself. | not at work, but where there is a lighting installation, they 
A flexible shafting is attached to the coupling at the end, from f have been able to use these drills with very great, improvement 
which a drill or other tool may be worked. Fig. 7 shows I to the total output of the work and the decrease in ita cost. 


— — —— — 


edel d are N * of electric drills and numerous 
Special designs for speci urposes, amongst these béing a 
radial. drill or alinging into the mouth of baller furnaces, and 
for thus drilling the holes in position with great speed. The 
whole motor in this case swings from one fixed centre. The 
most nL ala ba pattern which is designed for ovethead travelling 
_ cranes for loads above 30 tons is shown in Fig. 9. One of its 
“great features is its silent working and its freedom from shocks 
and jars. The motors being series wound and oontrolled b 
means of resistance, allow the gearing te be reduced to a mini- 
mum, and the whole crane is in the perfect control of the man 
in the cage. This crane allows of very much greater speed in 
travelling than can possibly be attained by square shafting or 
rope drive, and the cost in working is also much less than that 


of any other method. 
- Most of the foregoing remarks may also be applied to the 
transmission of power by polyphase alternating currents; at 
least as far as the installing of the plant is concerned. How- 
ever, it will be found that a polyphase installation in the average 
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; ee i , FIG 10.—Polyphase Generator. 


works holds no advantage over the continuous current ; and, | 


indeed, it has many drawbacks, the first costs also being much 
greater. Put a polyphase motor to drive a line shaft or a 
similar drive, and the results are almost perfect, but in practice 
considerable difficulties have to be overcome when driving 
machinery which requires to be continually reversing, or where 
the speeds have to vary. The necessary 
greater margin which has to be allowed in the powers, make the 
cost of such an application very nearly double that of continuous 
current, and that only to attain the same results. 

As far as ordinary works—shipyards or engine works—are 
concerned, the perfection of continuous-current motors of to-day 
leaves little benefit to be derived from the fact that polyphase 
motors have no commutators. Care must be taken not to over- 


load the polyphase motor, which must be designed for a power 


well above the work it hasto do. This necessarily increases the 
size of the generators. Again, another important point is lost, 
as the generator must be designed at least equal to the total 
horse-power of the motors. For small powers the plant there- 
fore becomes less economical, and the installation costs more 
throughout. 

Practice has proved the ability of polyphase machinery to 
stand exceedingly rough usage, and where the nature of the 
works may be extremely dirty, and where it would be impos- 
sible to keep motors in the state which is necessary for the 
good running of continuous-current motors, polyphase motors 
will be found to give every satisfaction. The largest makers of 
polyphase machinery in America usually drive their overhead 
travelling cranee by continuous-current motors, and only the 
line shafting and similar drives with three-phase motors. If 
the power required to be generated is large—say two or three 
thousand horse-power—then the generator or generators should 
be of the polyphase type, as shown in Fig. 10. The simplicity 
of the design when the larger powers are reached allows of a 
material reduction in the cost in comparison with continuous- 
current dynamos of the same power. The current may easily 
be transformed to continuous current for. lighting and crane 
work, this being the latest American practice. Polyphase 
currents since their introduction have opened up quite a new 
field for the engineer interested in long-distance transmissions, 

‘and when electric railways play a more important part in the 
traffic of our country, the transmission of power by means of 
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“polyphase electric ourrents win probably show’ decided advan- 


accessories, and the 


to Tuesday, May 15.—Ep. K. B. 


tages over the other system. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offor one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any quostion should be sent within 10 days after tho 
, ig has appeared. We would call the attention of 

ove sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 


formule must be carefully written to prevent mistakes AS 
to symbols, and all loose sketches should be signed by the 
author. The matter should. be written on ono side only 


of the paper. Questions may be sent at any timo. 
QUESTIONS. | 


267. In a traction station three compound-wound generators 
are connected as in sketch. What errors could be made in 


5 by having the ammeters connected as shown 
A bs 


268. Discuss the relative advantages of fuses and automatic 
cut-outs for high-tension work whea large powers are being 
dealt with.—P. T. 

ANSWERS. 
Question No. 261.—T his question, dealing with the testing 
of underground mains, has resulted in such poor answers 


‘that we have decided to. delay publishing any of the same 


for another fortnight... Farther answers will be. received up 
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Question No. 262.—What would be the probable cost per 


kilowatt - hour of a continuous supply of electricity 
throughout the year to an electro - chemical process 
requiring, say, 2,000 kw. regularly, assuming that steam- 
engines are used and that coal costs 7s. 6d. per ton ? 
Best Answer to No. 262 (awarded 10s.).—This question 
is somewhat vague, and may be understood in various 
ways; for instance, it might be read to imply what is tho 


actual coat of the fuel used per kilowatt-hour in generating 


2,000 kw. continuously, or it may be intended to include 
coal and wages, or it may include coal, wages, rent, main- 
tenance, etc. The expression throughout the year may 
also be coustried as meaning throughout a year of 52 
-weeks of 54 hours each, or it may as equally well be 
construed to mean a year of 7,000 hours, which is the 
approximate annual number of hours worked when a plant 
is run day and night. The difference in the cost per 
kilowatt-hour in these various cases will be apparent even 
after a most superficial investigation of the question. Asmany 
carbide and other electro chemical processes are run without 
intermission, the writer has assumed that a year of 7,000 
working hours is meant, and he has further assumed that 
the cost per kilowatt-hour shall include everything—that 
is, shall be the net prime cost of the current delivered at 
the terminals inside the furnace-room or laboratory. 
Accepting such an interpretation of the question, tho 
amounts due to depreciation, maintenance, interest, etc., 
must all be taken into account, therefore much will depend 
upon the type of plant adopted, the sizes of the various 
units, and the amount of spare or idle plant which is 
included. Many different arrangements sonla be proposed, 
and it is probable that no two consulting engineers would 
have the same ideas; the main dissension would be be: ween 
a small number of large Corlise engines and multipolar 
dynamos and a larger number of small high-speed 
engines. 
economical arrangement would be to have two large triple- 
expansion Corliss engines working at 180lb. steam pressure, 
and having the armature of the dynamo built upon the 
main crankshaft of the engine. (This is the arrangement 
which obtains: in the new plant recently installed at the 
Manchester Corporation electricity works.) Exch‘ of these 
steam dynamo sete should be designed for continually 
developing 1,000 kw., but should be capable of giving, if 
necessary, 1,250 kw. without unduly heating, sparking, or 
iving other signs of being pushed beyond a safe working 
oad. Two thousand kilowatts. may be considered equal to 
3,000 i. b. p., and to raise the steam necessary for this 
amount of power eight boilers, each 30ft. by 8ft. will be 
required. Three steam dynamos should be put down, so 
that any one may be stopped for repairs or alterations 
without interfering with the continuous supply of current. 
Tabulating the cost of the plant and building we shall 
get results as follows: 


CCFFCFCCCCCCCCCCCCCCCCCCCCC O T E EE 77 
Threo s eam dynamos, 1,000 kw. capacity, at £10,000...... 30,000 
Chimney and foundations 2 ã . 2 000 
Condenrers, steam and exhaust pipes, eto . 2 800 
Switchboard and lea de e 500 
Bai R g¶g¶nghn¶nssss V 2.000 


Of this amount: 
Depreciation will be 5 per cenb.— vi . £2,125 
Interest will be-5 per cenb.— via osses ess 
Maintenance will 


i £8,£00 

Dividing this amount by 14,000,000, the number of 
kilowatt-hours required per annum, we obtain 0 145d. 
as the amount which must be charged under this head per 
kilowatt-hour. 

The question of rent, rates, and taxes must be next con- 
sidored. Here again much will depend upon the situation. 
Thore will be vast difference in the amounts between a 
won ks situated in the centre of London and one in a small 
village. Hence, without definite information, we can only 
assume some amount—aay, £500—to cover the rent, rates, 
and taxes of the boiler-house and generating station. The 
rent of the rest of the works does not enter into tho 
question, This sum will be equivalent to a charge of 0 01d. 
per kilowatt-hour for an annual output of 14,000,000 


The writer thinks that the best and most}. II 4 i l 
per kilowatt-hour will be a little higher, the coal chargo 
will also, as shown above, be higher, while tbe chargo for 


kilowatt-hours. Salaries and wages will probably amount 
to £1,500 or £2,000 per annum. Taking the higher figure, 
this is equal to a charge of 0°04d. per kilowatt-hour. Oil, 
waste, and supplies will absorb £500 per annum, or 0. 01d. 
per kilowatt-hour. A good Corliss engine will require 2b. 
of coal per indicated horse-power hour, and, assuming an 
efficiency of only 75 per cent. for the combined plant (this 
is very low, and should certainly be not less than 80 per 
cent.), the coal required por electrical horse-power hour 
will be 2 66lb., or 3 2lb. per kilowatt-hour; and tho. price 
of coal being 7s. 6d. per ton, this is equivalent to a charge 
of 0134. per kilowatt-hour. Adding. these amounts 
together, we obtain the total cost per kilowatt-hour. 


Depreciation, maintenance, interesd.. esses = . 0°145d. 
Renta, rates, taxes ..........esse csosevessessee so sensnscnerereeeces 001d. 
Salarios and wage %é e ‘Odd. 
Oil, waste, and supplies 1 E A O Old. 
. ͤĩĩ„y rw 8 0˙¹3d. 
Cost per kilow ate . 0˙335d. 


Upon comparing the above figures with those published 
in tho table of costs of the various undertakings, a vast 
difference will be seen, but this is very casy of explanation, 
In the firet place, the above plant is working continuously 
day and night loaded up to 66°6 per cent. of its full 
capacity ; this means that there is no costly plant lying 
idle for the greatest part of each day with a maximum 
demand of only a few hours’ duration, and even the greatest 
demand is only about some 30 per cent. of its full capacity 
on the majority of occasions, the average load being about 
8 per cent. What applies to the plant applies equally to 
the staff, which will be actively engaged in two shifts the 
whole time. Since the.load will be constant thore will bo 
no fires banked up, and no engines and boilers ready to be 
thrown into work when required for emergency loads. 

If 54 hours a week only are worked, the wago charge 


rent, rates, and taxes will be more than doubled. The 
amount put down for depreciation may be taken as a 
sinking fand to entirely replace the plant in 20 years, 
while the sum put down for maintenance should be ample 
to cover any wear and tear and to pay the premium to 
insure against breakdown. -M. 


NON-MAGNETIC WATCHES. 


The accompanying illustrations show the movement and dial 
of a new non-magnetic chronograph manufactured by Messrs. 
A. and J. Smith, of 191, Union-street, Aberdeen, and referred 
to in our columns last week. The non-magnetic properties of 


this chronograph are obtained in the same manner as by the 
firm’s ordinary non-magnetic watches, the principle of which 
was described in the notice in question. In the chronograph 
illustrated herewith the minutes are recorded from 1 to 30 in a 
half circle. The new features of this half-circle arrangement 
is that one tooth is left out of the minute recerding wheel, 
which causes the recording action to stop when the small 
hand reaches the figure 50 at the end of the semi- 
circle, and this action only takes place again when the 
hand is brought back to the start, by pressing twice on the 
winding button, the recording action thus remaining stationary 
at the end of 50 minutes, although the chronograph hand is 
still working. It is claimed, amongst other advantages, that 
this arrangement reduces the p ‘ssibilities and causes of stoppage, 
which in a minute chronograph generally arise from the minute 
recording wheel when in action. For price we would refer the 
reader baok to our issue of last week. 
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PHYSICAL SOCIETY. 


Ab an ordinary meeting, held by the invitation of Sir Norman 
Lockyer, F.R.S., in the Solar Physics Observatory, South Ken- 
sington, on Friday last, 

Sir Norman Lockyer gave A Short Account of the Physical 


Problems now boing Investigated at the Solar Physics Observa-. 


tory, and their Astronomical Applications.” The chief work 
carried on ab the observatory is the comparison of stellar spectra 


with spectra obtained from lights emitted by laboratory sources. 


The light from a star (or the sun) and from an arc (or a spark) are 
focussed alternately apon the elit of a spectroscope, and the two 
spectra are photographed side by side upon the same plate. 


The image of the centre is rich in 


the aro is focussed on the slit. 
Changes in 


lines ; the image of the edge gives a few single lines, 


epectra are also dealt with. The thickening and thinning of lines 


depends upon several things. In the first place, iù depends upon 
the density of the substance, and thus the hydrogen lines in the 


spectrum of Sirius are much broader than those in a Cygni, the 


hydrogen being denser in the former star. Changes may also be 
produced by variations in quantity. 
of a substance generally simplifies its spectrum, the longest line 
disappearing last. The motion of a luminous body to or from the 
spectroscope alters the wave length of the light emitted, and 
produces a shifo in the lines of the spectrum. The amount of 
‘deviation is a measure of the velocity of approach. In the case of 
Nova Aurigae we have dark and bright lines of the same sabstance 
side by side. This shows thab there are two bodies involved, moving 
with different velocities, the one giving a radiation and the other 
an absorption spectrum. Another change in the lines depends 
upon temperature. In general, an increase in temperature 
produces a greater number of lines, a notable exception being 
sodium, which gives its full number of lines at the temperature 
of an ordinary Bunsen flame. The spectra of metals 
obtained from the arc and by sparking are often quite different. 
Those lines which make their appearance or are intensified 
in passing from the arc to the 
spark ara known as enhanced lines. 
stellar spectra with laboratory spectra is often easy. For 
instance, the presence of iron in the sun and hydrogen in 
Sirius is easily seen. 
have been shown to be due to helium, the position of the lines 
being exactly the same as those due to the gases from clevite. In 
many cases it is possible to build up the spectrum of a star from 
the spectra of its constituents taken at the proper temperatures. 


For instance, the spectrum of y Orionis can be closely imitated by: 
means of oxygen, nitrogen, and carbon, together with the well- 
marked lines of hydrogen and helium. We cau roughly estimate, 
by the character of the spectra of stars, the temperature of 
those stars, and thus arrive ab a stellar thermometry. Start- 
ing with a hot star like Bellatrix, and passing through 


B Persei, y Lyrae, Sirius, Castor, Procyon, to Arcturus, 


a cold star, we have a gradual change in the character. 


of the lines which appear in the spectrum of any con- 
atituent. The widening of the lines in the case of spectra 
of sun spots enables us to trace changes 


with a variety of terrestrial phenomena, such as variation in 
latitude. The extraordinary number of lines exhibited by many 
metals suggests that what we are accustomed to call chemical 


elements are really complex bodies, which are made up of simpler 


ones. Attempts have been made to build up the spectra of metals 
by superimposing simple sets of lines upon one another. In 
many cases a great number of series would be required to repre- 
sent things completely. In the case of hydrogen it would be 
neceseary to have at least 27 series to give the structure spectrum 
only. Taking the atomic weight of hydrogen as unity, the atomic 
weight of the little masses which might 


J. J. Thomson from his work on ions. 
„ ;P —ñ — K——½—̃ͤññ::b 


THE LONDON COUNTY COUNCIL TRAMWAYS 


On Thursday week the Light Railway Commissioners, after a 
lengthy enquiry, decided to reject ail the proposals of the 
London County Council for the construction of light railways 
within the suburban districts. The epp erie for powers 
included the following: a line from Clapham Common to 
Kingston ; a line from Deptford, by Shooter’s Hill, to Wool- 
wich; a line from New Cross, by Lewisham, to Eltham ; from 
Archway Tavern, Highgate, to the county boundary. The line 
from Deptford to Woolwich was first considered. 

The Commissioners for the enquiry were the Karl of Jersey, 
Mr. G. H. Fitzgerald, and Colonel Boughy. The applications 
were opposed by the Lewisham District Board of Works and 
the. Lee District Board, and also by the South-Eastern and 
Chatham and Dover Railways. The gas and water. companies 
in the districts were also represented by counsel, and the 
frontagers whose houses abutted on the proposed lines as well. 

The evidence given by Mr. J. W. Benn, the chairman of the 
Highways Committee of the London County Council, was to 
the effect that increased facilities for locomotion were required 
in the district, and that the schemes now before the Com- 


— — — 


The 
number of lines in the are spectrum depends upon which part of 


A reduction in the quantity 


igher temperature of the 
The comparison of. 


Several lines in the spectrum of Bellatrix 


in temperature 
of the sun, and we can compare these temperature changes 


ive rise to any one of 
the series would be aboud 0019. This is of the order of magnitude 
of the small bodies whose existence has been suggested by Prof 


missioners were arranged with the objeot of providing these 


facilities. With respect to the section from Deptford to 


Woolwich, they proposed to run a five minutes’ service of 
tramways, when a profit on the section of about £2,300 was 
expected. The average car mile was likely to produce 11d., 
and to cost about 6d. He said that the scheme would be a 
most valuable one to the Lewisham district, where were no less 
than 4,800 acres of good building land. on 

In answer to a cross-examination by Mr. Balfour Browne, 
Mr. Benn stated that the tramways-were at present yielding 
nearly £80,000 per year profit. The Highways Committee 
had decided to promote the present schemes under the Light 
Railway Act, as in that way they thought they would avoid 
some of the difficulties of the Tramway Act. They would have 
no objection as to reducing the time for the completion of the 
works from four years to two years. With respect to the action 
of the local authorities, he considered that they were not 
unduly to squeeze the Council as they had squeezed the tramway 
companies in the past. ; 

Mr. C. A. Orres, Q. C., representing the London County 
Council, stated that the Council was the only public authority 
who could deal with the tramways and at the same time carry 
out the street improvements required for these tramways and 
other general purposes. He considered that the Council had 
taken the right course in going to Parliament for powers to 


‘make the street improvements and widenings necessary, and 


coming before the Commissioners for the powers to construct 
the tramways. In order to act fairly to the districts, they had 
inserted clauses which provided that they should not use the 
light railway order until the street improvements were carried out. 

The CHAIRMAN of the Light Railway Commissioners then 
gave his opinion that while the street widenings were quite 
necessary to the scheme, they were not to be carried out under 
the procedure of the Light Railway Act. He thought that the 
course taken was an infringement of the provisions of the Act, 
and that the land ought to have been taken under the Lands 
Clauses Act. The proposal now submitted to them was incom- 
plete, as part of the necessary work had, been submitted to 
Parliament and was not yet sanctioned. „„ 

The Commissioners were accordingly asked by Mr. Chirrs to 
adjourn the enquiry until the parliamentary Bill had passed, but 
was refused permission, and the. CHAIRMAN indicated that all the 
four orders applied for would be rejected on the same grounds. 

We may add that if these lines had been carried out, the 
cars were to have been propelled electrically on the conduit 
system. The above decision is an important one, but a 
close reading of the evidence shows that the procedure 
of the London County Council was ‘distinctly informal, and 
that a premature decision on the one half of the scheme 
would have been used as a strong lever to force Parlia- 
ment to pass the other half. In any undertaking -involving 
such a large expenditure as the above it is only right that the 
matter should be considered as a whole, by either the Board of 
Trade or by Parliament. As, under the Light Railway Act, 
applications can be made every six months, the above decision 
does not necessarily delay the tramways in the districts men- 
tioned by any considerable period provided parliamentary 
sanction to the widening of the streets is really granted. 


CARDIFF. 

On Tuesday two reports were presented by the electrical 
engineer to the Lighting Committee of the County Council. 

In the original report, the South Wales Daily News says, Mr. 
N. Appelbee points to the progress made by the department. He 
quotes statistics which show that the growth during the year 
which has just ended has been very marked, and that notwith- 
standing all that has been said about the electric light being 

or. The amount of new private lamps connected—and thin, 

e says, may be taken as representative of the confidence or 
otherwise of the ratepayers—has shown an increase equal to the 
increase of the two preceding years. put together. During the 
past year the Corporation sold 509,000 units, while in the pre- 
ceding year they sold but 405,000 units, which represents an 
increase of business of 25 per cent. Dealing with the financial 
side of the lighting work, the engineer points to the fact that 
the charge in Cardiff for the public lighting is less than in many 
large towns—less, for example, than in Bristol. In fact, it is 
one of the lowest rates charged anywhere. Notwithstanding 
this fact, however, the following are the figures for the past few 
years: year ending 1896, deficit 22, 200; year ending 1897, deficit 
£1,700 ; year ending 1898, surplus £65. At the end of 1898 the 
Lighting Committee decided to reduce the price and provide 
light to consumers at 25 per cent. less cost. The result of this 
was that in 1899 there was a deficit of £1,000. As to the price 
of electricity to the private consumer, the electrical engineer 
shows that it is not as high as at Newport. The Cardiff price 
for 1898 was 4°6d. per unit, and at Newport the same year it 
was just over 54d., while for the fifth year of working in Cardiff 
it was 44d. per unit. The engineer goes on to show the oom · 
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mittee that with the total lamps now being connected the 
resent station will be fully occupied in 24 or 3 years’ time. 

e urges that it is time for them to consider the question more 
fully than that of just ordering enough plant for next year. 

Since Cardiff obtained powers for its electric lighting works the 
Board of Trade conditions under which the supply can be given 
have been very materially improved, and the improvements are 
of a nature which very much assist the other great system of 
supply. The Cardiff system is, of course, the high-pressure 
alternating current. The advantage of this is that power can 
be distributcd over a relatively larger area than by the low- 

ressure continuous-current system, which is suitable for supply- 
ing the current over smaller areas. The revised conditions 
enable the low-pressure continuous-current system to be used 
for very much greater areas than was practicable formerly. Mr. 
Appelbee recommends the committee to build a new station, 
and not to build any more on the present site. He recom- 
mends, further, that the low-pressure system be adopted at the 
new station, which should be in some central position. He 
proposes that the lighting of the central area be changed on to 
the new system, and that the present system be used for 
lighting the extremities of the borough. The machines to be 
laid down at the new central station would give identically the 
same electrical energy in quantity and pressure as would be 
used for the tramways. aren with the question of systems, 
the engineer points to the fact that in Edinburgh the authorities 
started, on the recommendation of Mr. Kennedy, with two 
systems in one station, and that in 1898, before they had built 
a new station with the low-pressure system, they had discarded 
their high-pressure system altogether. Another case quoted, 
to show how the opinion of experts has changed, is Swansea. In 
1893 Mr. Manville advised them to do what Mr. Massey advised 
for Cardiff, but Mr. Manville’s last report shows that he has 
completely changed, and he now says that a low-pressure system 
for the area will be a good deal better than the high-pressure 
system. 

The . report deals with the question of the 
price at which energy can be supplied to the Tramways Com- 
mittee. The latter body have not given any idea as to the 
amount of energy that will be required. They have only stated 
how many miles of tramway there will be, so that the electrical 
engineer has based his calculations on what may be regarded as 
a good average service. He estimates that the cost of the 
tramways must not exceed £261,000. He estimates that the 
cost of construction will be about £223,000 without land, and 
would leave about £40,000 for land. Dealing with the question 
of receipts per car mile, he quotes the fact that in Glasgow they 
are as high as 18. 2d. per car mile, and in Leeds about 1s. per 
mile. He takes as a basis in Cardiff 10d. per car mile, and 
calculates that that will produce a revenue of £100,000 to 
£120,000 per annum. Now loan charges on the capital exclu- 
sive of lands will be something like £14,000 or £16,000, and 
there will be a balance of over £100,000 to meet the working 
expenses and any surplus for profits. He quoted Mr. Robinson, 
the managing director of the London United Tramways and 
the Bristol and Middlesbrough tramways, who says that working 
expenses should be about Sd. per car per mile, and on that 
estimate of 5d. Mr. Appelbee calculates that it will cost the 
Tramways Committee, supposing they generate power them- 
selves, ‘007d. per car mile. This is practically Id. per unit, 
which is, roughly, the amount of energy used per mile. If 
Mr. Robinson's figures are correct, Mr. Appelbee says in the 
report that he cannot see why they should not run cars at 54d. 
per car mile. If they do this there will be a surplus of some- 
thing like £40,000. If 1d. be the price per unit, there is no 
question about the Lighting Committee being able to make a 
profit and the Tramway Committee a huge surplus. The 
engineer shows the real position of affairs at Hull, where 
power was stated to be provided at 4d. per unit, while it was 
stated that it could be done in Leeds for ‘6d. per unit. The 
figures on being examined showed that they did not include 
engineers’ salaries, rent, rates or taxes, or manager’s expense 
or insurance, and that all these things added in brought the 
cost up to 1'34d. per unit! In conclusion, Mr. Appelbee refers, 
evidently in reply to a statement by the chairman of the 
Tramway Committee, to the effect that the present station and 
staff were totally unsuitable to supplying electric energy for 
traction purposes, and states that the electrical engineers who 
manage the tramways at Liverpool, Plymouth, Bradford, Bolton, 
Southampton, Willesden, Manchester, Hull, Halifax, Black- 
pool, Birkenhead, Derby, and Sunderland are all engineers who 

earned their profession in electric lighting works, and who are 
now managing the supply of electrical energy both for lighting 
and traction purposes. 

A long discussion ensued, during which it was stated that the 
department now made a profit on the private lighting, but on 
the public lighting there was a deficit, and there always would 
be at the present rate. It was proposed that the public lights 
be charged for at cost price, but upon Mr. Appelbee stating that 
he thought the adoption of the continuous current would reduce 

the cost, the motion was withdrawn. A further discussion 
ensued on the reeommendation of the engineer that more 
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machinery be secured. Finally, the engineer was requested to 
report as to whether he could satisfactorily run a continuous- 
current gngine in the present station. As this would to a degree 
govern the matter of a new station, the consideration of the latter 
was deferred. As the report requested would also have an 
important bearing upon the report dealing with the feasibility 
of the Lighting Committee supplying the energy for tramway 
traction, the consideration of the latter was deferred also. 


LEGAL INTELLIGENCE. 


CITY OF LONDON ELECTRIC LIGHTING COMPANY, 
LIMITED, v. MAYOR AND CORPORATION OF LONDON. 


This was an action brought last week in the Lord Chancellor's 
Court before Mr. Justice Farwell, in which the City of London 
Company pursued the defendante for the non-performance of 
contracts entered into by the Commissioners of Sewers, and 
over by the Corporation, respecting the lighting of the City. The 
defendante’ contention was that the contracts were void owing to 
the fact that members of the Corporation were shareholders in the 
plaintiff company. 

In giving judgment on the case, Mr. Justice Farwell stated 
that the City had been lighted under the contracts in question 
since )891, but that lasb year the defendants repudiated the 
contracts. He then read out the various sections dealing with 
these contracts, which stated that such contracts should be in 
writing, should specify what work was to be done, and what parish 
the work was to be done in, and the penalty incurred by the non- 
perfurmance of the contracts, Tne Act provided that the Commis- 
sioners were not personally liable for such contracts, and it also 
provided that any person being a commissioner or member of the 
Court of Aldermen, etc., and also being a shareholder in a com- 
pany should not take any part in the placing of any contract with 
such a company. If such should be the case such contract should 
be null and void, and, in fact, there would neve hevo boon any 
such contract. It was admitted by both sides that at the date 
of the contract seven (Commissioners were shareholders in the 
company, but there was no evidence to ehow that any of these took 
part in the making of the contract, and he 5 to think th 
did not. Tno defendants stated that such a commissioner too 
part in the formation of the contract and rendered it null and void. 
In this connection he quoted cases to show that where there were 
two courses Open to the Court to choose from, they must choose 
the most reasonable of the two. He had therefore to see whether 
the contract was open to any other conetruction. There was one 
which applied to works or materials supplied to the City, which 


should become their own property. There was the supply of 


water, gas, or other illuminant for lighting the City. The first of 
these was out of the question, but there were certain sections whith 
enabled the Commissioners to contract for the supply of water or 
gas, or other illuminant, in the City, these stating that such 
contracting company must be compelled to give a public supply. 
There was a section which provided for certain commissioners 
executing on behalf of the Commissioners themselves, con- 
tracts which must afterwards be performed by the. contracting 
parties. The contracts for the supply of matorial and for 
work to be done were, in his opinion, quite distinct. Io 
had been said that the contracts were construction contracta. 
This was not so. They were contracts only for the lighting in the 
City, and were for powers given under the Electric Lighting Act, 
the requirements really being the regulation and efficiency of the 
supply. The mere faod that the defendants had the option of 
purchasing the plaintiffs’ undertaking did nob make the con- 
tracts constriction contracts. If a commissioner, who was also 
unknown to both parties, was a shareholder in the company ab the 
time of the contract, thie was held to be null and void. But at the 
time of the contract there were 91 commissioners and more than 
200 common councillors, and if one of these, who, unknown to 
both parties held a share in the company, took part in the making 
of the contract, it would therefore become null and void. This 
cauee might even prohibit the making of contracts with any such 
companies, and thus the supply of water, gas, or light in the City. 
Again, assuming that the company had spent a large amount of 
money on the faith of the contract, it could not be right that all 
this should be lost owing to the bad faith of a third party. He 
therefore declared that the defendants should pay the costs of the 
action. 


ACTION BY AN ELECTRICAL ENGINEER. 


In the Westminster County Court last week his Honour Judge 
Lumley Smith, Q.C., tried the case of White v. Lloyd, in which 
the plaintiff, an electrical engineer carrying on business at 
9, Mill-street, Hanover-equare, sued the defendant to recover the 
som of £7 in respect of electrical work done to the defendant’s 
order, 

The Plaintiff was called, and raid his contract was to supply 
and fix 16 lights for the sum of £7. 103., but it was afterwarde 
agreed that only 12 lights should be pub up, and he had allowed 
the defendant 12s, in respect of the four lighte. 

Cross-examined, he denied that when he gave the estimate for 
the work he told the defendant that he would have to pay £2. 10s. 
oub of his contract money to the Westminster Electric Supply 
Corporation. The work was thoroughly well done, and the 
charges were fair and reasonable. | 
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The Defendant was called, and said that when he gave the 
order for the work he told the plaintiff that his charges were 
rather high, but the latter said he would have to pay £2. 10a. to 
the Westminster Supply Corporation for connecting the current. 
Asa matter of fact the work was badly done, and owing to the 
defective insulation the wires were fused, and the lights were 
practically worthless. : 

Mr. Payne, an electrical engineer, of Catherine-street, Strand, 
said he had examined the work, and thought the charges were 
excessive considering the way in which it had been carried oub, 

In giving judgment, his Henour said he was satisfied that 
there was a bargain for £7, and he was nob satisfied that the work 
pm badly done; therefore jadgment would be for the plaintiff 
or the amount claimed, with costs, 


BREAKING UP ROADWAYS. 
The National Telephone Company were summoned ab South- 


wark last week, before Mr. Paul Taylor, at the instance of the 


Vestry of St. George-the-Martyr, Southwark, for breaking up and 
opening the pavement in Marshalsea-road, Borough, for the 
purpose of laying mains and pipes, without having previously 
given three days’ notice, 

Mr. Johnson, vestry clerk, stated that since the issue of the 
summons the defendant company had written to the Vestry to the 
effect that the wires were laid without the knowledge of the senior 
official, The company placed themselves in the hands of the 
Vestry, and subsequently agreed to pay the Vestry £10 a year in 
consideration of these wires being under the pavement. He was 
accordingly instructed to withdraw the summons. a 


ROBBING THE PLYMOUTH CORPORATION. 


ä Samuel Honeycombe (lumper), Henry J. Norman (labourer), 
and Richard J. Gray (labourer), were charged at Plymouth police 
court lasb week with stealing about 2cwb. of iron from the back of 
the electrical works, Prince Rock, the property of the Plymouth 
Corporation. It was stated that the iron was placed in the open 
road way where new rails were being laid. Prisoners were sent to 
gaol for 10 days with hard labour. 


ATTEMPTED ARSON. 


Christian Maddock, an electrical wireman at the Silvertown 
India Rubber and Gutta Percha Works, was charged at the West 
Ham police court on Saturday with attempting to set fire to a 
building belonging to his ewployers. The allegation against the 
prisoner, who had been engaged at the worke for four months, was 
that he went into the pattern room and poured a quantity of 
methylated spirits into a pattern shaped like a saucer. Being 
detected in the act, he was arrested, and the pattern, overturned, 
was found to contain a trimmed candle, stuck in a piece of wood, 
partially covered by cotton waste, saturated in methylated spirit. 
An uncorked bottle containing similar spirit was lying on the 
waste. The case was adjourned. 


—— — 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN : 
Burniey.—Tho Corporation invite tenders for cables. Tenders 


by May 14. 
Salford. — The Corporation invite tenders for cables and 
accumulators. Tenders by May 7. 


Tunbridge Welle.—The Corporation invite offers for a number 
of Shallenberger (Westinghouse) 1897 pattern ampere-hour meters. 
Details in our advertisement columna. 

Wimbledon.—The Urban District Council invite tenders for the 
erection of additions to the electricity generating station, Darns- 
ford-road, Wimbledon. Tenders by May 15. l 

London, E. C.- The Directors of the Great Eastern Railway 
Company invite tenders for the supply of stores and materiale. 
Tenders by May 8. Details in our advertisement columns. 

Glasgow.—The Corporation invite tenders for creosoted poles, 
oak arms insulators, and ironwork used in telephone construction 
Tenders by May 16. Details in our advertisement columns. 

Glasgow.—The Corporation invite tenders for indiarubber- 
covered and lead-covered branch cables and carbons for one year. 
Tenders by May 19. Details in our advertisement columns. 

Bradford.—The Corporation invite tenders for the construction 
and delivery of two steam-engines and two dynamos of 1,000 kw. 
capacity each for their electricity worke, Valley-road. Tenders 
by May 24. Details in our advertisement columns, 

Crewe.—The Town Council invite tenders for the wiring of the 
municipal offices, market hall, and corn exchange, and for supply- 
ing lamps and fittings for electrically lighting the same. Tenders 
by June 11. Details in our advertisement columns. 

King’s Lynn.—The Corporation invite tenders for the supply 
and erection of bhe following plant: steam dynamos, Lancashire 
boiler, economiser, condenser, pipes, etc., switchboard, and cables 
(supply only). Tenders by May 17. Particalars in our advertise- 
ment columns. 

Leeds.—The Lighting Committee invite tenders for two or three 
(ab the option of the committee) 630-kw. two-phase generators ; 


sundry works 


the electric lighting station and offices, 
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‘and one or two (at the option of the committee) sets of surface- 
condensing plant. Tenders by May 28, Details in our advertise- 
ment columns 


London.—The Streets Committee of the Corporation of London 
invite proposals from firme or persons experienced in the manu- 
facture and use of electric motorcars for the hire of an electrically- 
driven dustcart. Tenders by June 1, Full particulars in our 


advertisement columns. 


invite tenders for the execution of 
required to done in certain alterations to the 
existing electrio lighting arrangements ab the public baths, 
Queen’s-road, Bayswater, W. Tenders by May 14. Particulars 
in our advertisement columns. l 

Manchester. — The Tramways Committee invite tenders for 
the supply of (a) 150 car vrucks. (b) tramway bonds, (c) epecial 
track work and ponte and crossinge. Specifications, etc., may 
be obtained from Mr, J. M. M’Elroy, general manager, Tramways 
Department, Town Hall, Manchester. Tenders by May 7. 

Bradferd.—The. School Board invite tenders for the electric 
light inetallation at Carlton- street School. Specifications may be 
obtained from Mr. A. H. Gibbiogs, electrical engineer, Old Bank- 
chambers, Cheapside, on payment of £1. ls., which amount will 
be returned on receipt of a bona fide tender. Tenders by 12 noon 
on 7th inst. ; 

Heywood. —The Corporation invite tenders for the supply and 
erection of Lancashire boilers, economi:er, pipe work, feed 
pumps, two steam dynamos, balancer booster, travelling crane, 


Paddington.—The Vest. 


storage batteries, switchboard connections and station lighting, 
underground mains and feeders, and meters. 


Tenders by May 14. 
Particulars in our advertisement columns. - 

Rhyl.—The Urban District Council invite tenders for the supply 
and erection of—boiler-houge planb: water-bube .boiler, fittings, 
steam and exhaust pipes, etc. ; engine-house plant: steam 
dynamos, pumps, ete. ; switchboard, etc. ; underground mains 
lamp-posts, etc. ; accumulators, metere, crane, eto. Tenders by 
May 14. Details in our advertisement columns. | 

Workeop.—The Urban District Council invite tenders for 
steam dynamos, balancers, boosters, and motors, Lancashire 
boilers, steam, exhaust, feed-water and condensing-water pipes, 
fuel economiser, condensér, and feed pumps, switchboard, accumu- 
latore, cables, joint boxes, are lampe and poste, and overhead 
travelling crane. Tenders by May 23 Details in our advertise- 
ment columns. 

London, W.—Tho Central Electric Supply Company, Limited, 
invite tenders for the supply, delivery, and orection of two 
1,200.i.h.p. Willans engines, each direct coupled to a three-phase 
H.T. generator ; six three-phase H.T. motors, each direct coupled 
to a ET. continusus-current generator; and switchboards and 
connections for above plant. Tenders by May 22 Details in oar 
advertisement oolumne. 

Rochiale.—The Gas Committee invite tenders for the wiring of 

oe of the specifica- 
tion may be obtained on application to Mr. T. Banbury Ball, 
Gasworks, on payment of £1. ls., which will be returned on 
receipt of a bona Ade tender. Tenders, endorsed Wiring, etc.,“ 
must be sent to Mr. James Leach, town clerk, Town Hall, Roch- 
dale, by noon on Och inst. 

Perth.—The Commissioners invite tenders for the supply and 
erection of 45 enclosed arc lamps and ornamental cast-iron snd 


steel pillars, with switch gear, etc., complete. Persons tendering 
are to tender for the complete section, bub nob for part of above 


section. Specification, etc., may be obtained from Mr. John 
Begg, clerk, City Chambers, Perth, on payment of £2. 23., which 
sum will be returned on receipt of a bona fide tender. Tenders 
by 12 noon on May 7. . 
Mariupol.—The Secretary of State for Foreign Affairs has 


| received a dispatch from ber Majesty's Consul at Taganrog stating 
that tenders are invited by the Municipality of Mariupol not later 


than May 16 (29) for the construction and exploitation of an 
olectric tramway and the installation of electric light in that 
town. Such particulars as have been received may be examined 
on personal application ad the Commercial Department of the 
Foreign Office any day between 11 a.m. and 5 p.m. 


West Ham.—The Guardians of West Ham Union invite tenders 
for the execution of the following separate contracts: (1) sup- 
plying and laying cables and wiring the buildings and premises, 
and supplying and fixing the lamps, switches, and all other 
necessary fittings complete in accordance with a schedule of 
lights, which may be inspected at the Clerk’s Office, Union Work- 
house, Leytonstone ; (2) supplying and erecting the plant com- 
plete, including storage battery, switchboard, instruments, and 
engines and dynamoe in duplicate, of a specified power, par- 
ticalars of which may be obtained upon personal application at 
the Clerk’s Office aforementioned. Tenders by May 16. 


Barking. — The Urban District Ooancil invite tenders as 
follows: (Contract No. 1) for the supply, construction, and 
erection of about 365 tons of cast iron and 235 tons of steel in 
an opening bridge over Barking Creek, 45ft. in clear opening, and 
to carry a double line of railway, together with two shore spans 
of 45ft. each, and the embanked approaches, and with all the 
electrical and other machinery and appliances incidental thereto 
and required for opening and closing the bridge by electrical 
power supplied from the generating. station of the Council ; 
(No. 2.) the construction of 73 chains of 3fb. 6in. gauge single- 
line railway (83lb. tramway rails) and 38 chains of double-line 
railway, with granite sett paving on concrete, e'ectrical rail 
bonding, etc. Tenders before 12 noon on May 7. , 
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RESULTS-OF TENDERS: 


Bradford.—The Town Council have accepted the tender of 


Mr. W. Farnish, ab £2,255, for ‘constructing a brick chimney, 
200ft. in height, at the electricity works. 


Merthyr Tydfil.—The Hart Accumulator Company, Limited, 


Marshgate-lane, Stratford, E., have secured the contract for the 


supply of storage batteries to be used ab the Penydaren central 
supply station. . 


. Northumberland County Lunatio Asylum. Thirty-one tenders 


have been received for the electric lighting of the above. to the 
specification of Mr. A. A. Campbell Swinton, M. LC. E. The 
Visiting Committee will consider Mr. Swinton’s report on the 
tenders at their meeting on May 21. . 


Newcastle.—Tho City Council have sealed a contrast with Mr. 
Nattall for eupplying and laying ducts for electric wires along the 
tramways-being constructed by him, and accepted the following 
tenders: Higginbottom and Mannock, cranes; Swinney Bros., 
Morpeth. iron and steel work in connection with tramear sheds at 
Byker ; Vaughan and Dymond, Newcastle, iron and steel work in 
connection with the power station ab the Manors. 


Dundee. —The Tramways Committee have accepted the contract 


of Messrs. Lowdon Bros. and Co., Dandee, for the traction switch- 
board in connection with the new electrical station, ab a sum 
exceeding £1.000. With regard to the distribution mains that 
are to run along the tramway routes, the contracts have been 
eecured by the British Insulated Wire Company, Prescot, ab a 
sum exceeding £8,000, and the section for the ordinary town 
extensions has been obtained by the Callender Cable Construction 
Company, Limited, London, at a cost of over £2,000. 


London, E.—The Electrical Power Storage Companv, Limited, 
have received the following tenders for new stores ab Millwall : 


Bulled and CW0oo 2 £1,075 
ll 8 919 
Watts, Johnston, and Coo sone — 793 
Jerrard and Sone eecseceees z 789 
C ³⁰˙A AVV 745 
Fie Grove: f coucevesieee waves 739 
W. Martin (accepted) ...... . FCC 712 


Southampton. — The Harbour Board have received the following 
tenders for supplying and fixing a motor transformer, with 
acceesories, upon the premises, Town Quay, Southampton: 
Edison-Swan Company, Limited. London. £1.145 
T. Soott Anderson and Co., Sheffield 


General Electric Company, Salford i oe eee 1,029 
T. Barton, Blackburn cov sesesesesees 990 
Crompton and Co., Chelmsford  ...........cccececesenenceoseeees 8 976 


Brush Company, London q . e 
Electric Construction Company, Wolverhampton 
Shalders and Davie, Southampton 
Richardson and Sons, Hartlepool 


Siemens Bros. and Co., Wool wioehõhhõhõhh 3.1 „ 860 
Bruce Peebles and Co., Edinburgh . 830 
T. Parker, Limited. Wolverhampton 694 
British Schuckert Company, London (accepted) . 690 


Electrical engineer’s estimate, £785. 


BUSINESS NOTES. 


TRACTION. 


Nelson.—The Town Council intend to oppose the Barnley Cor- 

poration Tramways Bill. 
aisley.—The Town Council on Tuesday agreed to Mr. 
Murphy's amended tramway propoeale, 

Twickenham.—The Council have sesled a supp leciental agree- 
ment with the London United Tramways, Limited. 

Halifax.—The Cote-hill section will be the first of the new lines 
which are to be constructed during the coming summer. 

Clayton.—The draft agreoment with the Bradford Corporation 
for tramways through Clayton Heights has been approved by the 
District Council. | 

Mansfield.—The Council have decided to gravt a deputation of 
the promoters of the electrical tramways scheme an interview at 
the next meeting. A 
Birmingham. —The City Council on Monday approved of the 
proposals of the City of Birmingham Tramways Company for the 
equipment of the Bristol-road tramways with the electric overhead 
system. 

Teddington.— The District Council’s petition against the United 
Tramways (Extension) Bill will now be withdrawn, the torms of 
an agreement having been settled between the Council and tho 
company’s representatives, 

Brussels-Antwerp Electric Railway.—The Bruesels correepon- 
dent of the Daily Chronicle telegraphs that the Committee of the 
Belgian Chamber has by four votes to three rejected the Bill for 
the proposed electric railway from Brussels to Antwerp. 

Leith.—It has now been decided that a plebiscite be taken with 
regard to the propoeed purchase of the tramways. Mr. W. A. 
Bryson has resigned his position as resident electrical engineer for 
the burgh. The question of his services being retained as con- 


sulting engineer has been remitted to the Electric Lighting 
Committee. 
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Bradford. —Ib is reported that in about two months a commence- 
ment will be made with the construction of the section of the 
electric tramways, commencing at Four Lane Ends, which is to be 
carried to near the goods entrance to the Great Northern Railway 
Station at Thornton. 

Wolverhampton.—On May 1 the Corporation took over the 
tramwaya within the borough. With regard to the lines outside the 
borough (Willenhall and Bilston) we learn that etrenuous efforts 


are still being made to come to an arrangement with the Electric 


Traction Company, but no terms acceptable to the Corporation have 
so far been proposed. 

Grimaby.—The petition of the Grimsby Corporation against the 
tramway company's Bill came on for hearirg before a committee 


of the House of Lords on Weinesday. The Corporation was 


represented by Mr. Baggallay, Q C., and Mr. G. A. R. Fitzgerald, 
barrister-at-law. -Messrs. Loch and Co. are the parliamentary 
agenta for the Corporation. 

Sa)ford.—Last week the first trolley pole in connection with the 
new system of electric tramways and of electric lighting in Salford 
was fixed almost ab the Regent-road end of Crose-lane by the Mayor 
(Alderman S. Rudman). An adjournment was afterwards made to 
the Cattle Market Hotel, where a number of epeeches was made. 
Councillor Williams (chairman of the Works Sub-Committee) 
presided. 

Liverpool Overhead Railway Co.—The last number of the 
London Gazette contains the notice of this Company of intention to 
apply to Parliament for leave to introduce into their Bill now 
pending before the House of Lords additional provision to empower 
the Company, with the consent of the Mersey Docks and Harbour 
Board, to transform the dock railways into an electrical line, work 
same by electricity, erect generating stations, etc. 


Hampton Hill.—At a recent ticket meeting of electors, resolu- 
tions were passed (1) approving of having a tramway as proposed, 
provided the terms are of a satiefactory character ; and (2) express- 
ing an opinion that the power to purchase as given by the Act of 
1870 is absolutely necessary, and should be insisted upon; and 
that the necessary streed widening should be carried out at the 
expense of the tramway company, as recommended by tho surveyor. 


Liverpool.—The great development of tramcar building in 
Liverpool caused by the adoption of electricity as the motive 
power has rendered necegeary an extension of the Lambeth-road 
carriage worke of the Corporation. At the meeting of the City 
Council on Wednesday the Tramways Committee recommended 
the purchase of two freehold plots of land with buildings to make 
the necessary extension. The total amount asked for that purpose 
is £3,500. i 

Kendal.— Abd a recent meeting of the Corporation the Town 
Clerk stated that he had sent to Meesrs. Handcock and Dykes the 
resolutions recently passed by the General Purposes Committee, 
with a request to inform him whether they thought tho resolutions 
showed eufficient common ground between the Corporation and 
the Light Railway and Electric Syndicate to render an interview 
desirable. To this he bad received a reply that Messre. Handcock 
and Dykes were of opinion that an interview was desirable. 


Londou's Electrico Railways.—Sir Ughtred Kay-Shuttleworth’s 
Select Committee of the House of Commons had before them on 
Monday the Bill for extending the authorised Baker-street and 
Waterloo Railway from Baker-street to Paddington at the one 
end, and from Waterloo to the Elephant and Castle at the other. 
The original capital was £1,766,000, and it is now proposed to 
raise £1,000,000, and to ask also for £333,000 of borrowing powers. 
The principal opposition comes from the Metropolitan Railway 
Company. | 

Leeds. The laying of rails on the section of the electric tramways 
to Burley, vid Park-lane, is being proceeded with ab a good rate. 
When the whole work is finished, it will be possible to take a tram- 
car direct to the Headingley cricket ground. A local paper eays: 
‘ Before the Leeds Tramway Committee can construct a tramway 
to serve Wortley vid Oldfield-lane, that thoroughfare will have 
to be widened; but before that can be accompliehed there are 
bridges to be altered, so. with a view to thue clearing the way, 
1 ris Northern Railway Company is being communicated 
with.’ 

Cleckheaton.—The Board of Trade has issued an electric lighb- 
ing order upon the Council’s application. The applications of the 
Bradford Corporation, the North Bierley Gas Company, and the 
British Electric Traction Company for especial protective clauses 
have failed. An agreement has been completed with the Britieh 
Electric Traction Company, whereby the company undertake to 
take electrical energy from the Council. The period of the 
purchase clause bas been left to be fixed by the Light Railway 
Commiesioners, with the proviso that the term should not exceed 
28 years. 

Plymouth.—For the first time in their history, says the Western 
Mail, the Plymouth Corporation tramways have yielded a profit. 
The revenue in the last financial year was eufficient to meet all 
the charges, including the interest and sinking fund, and leave a 
profit of £298. This is exceedingly eatiefactory. Part of this 
succesful result is, no doubt, due to the heavier returns from the 
Prince Rock line since the inauguration of the electric cars in 
September last. The more frequont and regular service, and the 
larger cara, have brought more passengers, and similar develop- 
ment may be anticipated when the same method of traction is 
extended to Compton. . 

South Lancashire Tramways.—From the proceedings of Mr. 
Seale-Hayne’s Committee of the House of Commons, at present 
considering the South Lancashire Tramways Bill, which authorises 


the constfuction of an extensive system of tramways in the district 


of South Lancashire, between St. Helens and Eccles, we, learn 


that an agreement has practically been arrrived ab between the 
promoters and Eccles; by which that Corporation would them. 


selves construct the tramway from the point in Patricroft at which: 
to enter the borough. The Bill passed the- 
committee: yesterday. The opposition by Mr. Garcke on behalf of 
the Wigan Tramway Company, who objected’ to the line from . 


the promoters pro 


Ashton to Wigan, was not successful, 
Cardiff Tramways.—Ab the last ‘meeting of thé : Tramways 


Committee a letter wag read from the directors of the Cardiff and 


Penarth Distrio) Tramway Oompany (Splott to Grangetown), in 
which they stated that they would be prepared to receive a deputa- 


tion for the purpose of discuseing the terms upon which the 


Corporation shall purchase the line in 1902. A deputation was 
appointed. Another letter from the Electric Power Distribution 


Company, who are desirous of msking an eleetrio tramway between 


Penarth and Cardiff, was read. The borough engineer was 


instructed to reply, stating that the Corporation had not come to 


a conclusion as to their future action respecting Penarth - road, and 
were not disposed to grant the permiseion asked for by the Electric 
Power Distribution Company. |. yr, 

-Bolten.—On Thursday, last week a trial took place on the 
extension of the Dapbhill tram system, the new part extending 
fram, the ;pregent terminus to the junction of Hulton-lane with 
Sb. Helens-road—at the highest point of this highway. From the 
report before us it appears that it was found that the car. shed had 
been erected eo near the road way that the curvo proved insufficient 
and the car could not be docked. At a recent meeting of the 
Tramways Committee the South Lancashire Tramways Bil] was 
considered. The committee consented to the period of com- 
pulsory sale to the tion of the tramways constructed by 
the promoters within the borough being deferred until the end of 
30 years from the passing of the Bill, provided that the Corpora- 
tion ehall at any time prior to purchase be allowed running powers 
over all or any part of the tramways sọ constructed. Mesars. 
Dick, Kerr, and Co. were requested to deliver eight cars of the 
reversible type, each of whioh will contain six additional passengers, 
and to furnieh the balance of the Corporation’s order — namely, 
22 cars—as early as possible, A letter was received from the 
Board of Trade intimating that Lieat.-Colonel Yorke and Mr. 
A. P. Trotter would visit the town and inepect the new track on 
the Hulton and Horwich routes. | 

Newonstle.— Mr. A. P. Trotter held an enquiry on Monday into 
an application of the Corporation, under the Newcastle Tramways 
and Improvement Act, 1899, for sanction to borrow the requisite 
amount to meet the payments under contracts with the under- 
mentioned : (1) Thomas Beeley and Son, boilers, £7,298; (2) 
Thos. Beeley and Son, superheaters, £710; (3) Middlemiss Bros., 
power staticn foundations at schedule prices, estimated at £6,000 ; 
(4) D. N. Brims, power station chimney foundations, £1,651. 
133. 11d. ; (5) S. F. David-on, car-shed foundations ab schedule 


prices, estimated ab £2,590; (6) British Westinghouse Electric 


and Manufacturing Company, Limited, two 1,000-h.p. dynamos; 
£18,450 ; (7) same company one 2,000-h.p. dynamo, £16,230; (8) 
British Thomeon-Houston Company, electric tramcars, £76,972. 
10a. The chairman of the New Tramways Committee is about to 
proceed to Westphalia in place of the city engineer, who is unable 
to undertake the journey, and eee to the testing of the second 
batch of rails, about 600 tons, before being sent to Newcastle for 
the new tramways. The rails have now been laid along nearly 
the whole length of Pilgrim atreet. Progress is being made, also, 
in Northumberland streev. At Wednesday’s meeting of the City 
Council i$ was agreed to seal a mortgage to the Public Works 
Loans Commissioners for E350. 000 for tramway construction. 
Kingston. — From correspondence which has passed between the 
County Council and the Town Council with regard to the opposi- 
tion of the County Council againsb the Tramways Bill of the 
Corporation, and to the rejection of the Bill by the House of Lords 
Committee, we gather that the application of Messrs. Greenwood 
and Batley, Limited, to the Light Railway Commissioners will be 
opposed by both Councils, and that with respect to the intentions 
of the County Council to apply themeelves for powers to construct 
light railways within the borough of Kingston-upon-Thames, no 
consideration has yet been given to the altered circumstances that 
surround the question. The Kingeton Tramway Committee have 
intimated thao they consider, notwithstanding their temporary 
reverse, the principles which the Corporation have consistently 
striven for on behalf of the ratepayers are sound, and that they 
should be continued to be upheld, such. principles being that any 


lines along roads in the borough should be constructed by and 


remain the property of the Corporation on hehalf of the ratepayers 
of the borough, and that the profits derivable therefrom should 
nob be diverted from such ratepayers. In the opinion of the com- 
mittee, there is nothing antagonis:ic between the adoption of 
these principles and the carrying out of a still more comprehensive 
scheme so as to afford further communication with neighbouring 
localities, and that whatever steps may be taken in the future, 
these principles should be steadily borne in mind and insisted 
upon. It was reported at the last meeting that the Surbiton and 
Esher and Dittone Urban District Councile also propose to oppose 
the application of Messrs. Greenwood and Batley for powers to 
construct lighb railways in and near the borough. 
Northfieet.—The following notice appears in the Gazette: The 
Urban District Council hereby give notice that they have daly 
made and sealed the following by-laws and regulations with respect 
to so much of the tramway of the National Electric Traction Com- 
pany, Limited, as lies within the said district, under the powers 
conferred upon them by the Tramways Act, 1870; (1) The by-laws 


‘within the said district. 


by the carriage, and for whom there is room. 
‘shall stop except. at passing places or terminal stations, or when 
necessary to prererve the distance required by the By-law No. 3, 
or when changing horses, or when required to take up or set down 
a passenger, and then no longer than is absolutely peceseary. (6) 
No erson shall in any way wilfully impede or interfere with the 
‘traffic on the said tramway. (7) Any person offending against or 


‘same to, and shall permit the same to be 
:during the passage of the carriage, hub shall not stop the carriage 
for: such purpose. A printed copy of these by-lawa shall be affixed 
‘and kept affixed in the office of the company; and in every waiting- 
‘room and other building of the company situate within the district. _ 
And, further, that the foregoing by-laws and regulations will come 
‘into force on June 24, 1900, unless disallow 
Trade within two months after the 20th insb., when a copy thereof 
was laid before the said Board. Objections to the said by-laws and 
‘regulations should be delivered to the said Board.—SHARLAND AND 


t 


‘Harren, Clerks.” 3 


and regulations hereinafter seb forth shall exterid and apply to all 
carriages of the National Electric Traction Company, Limited, 
(2) No carriage shall be driven ab a less 
(3) 


vate than four miles, nor more than eight: miles, in ‘the hour. 


No carriage shall be driven so as to follow a preceding carriage ab 
ja less distance than 30 yards along any portion.of the line of 
jtramway. (4) Every driver or conductor of a carfiage Shall stop 


the same. when required so to do by. any passenger desirous -of 
leaving the icarriage, or by any person legally entitled to travel 
(5) No carriage 


committing a breach of any of the above by-lawe or regulations 


‘shall be liable to a péhalty neb exceeding 408. for each offence.’ 
i(8) The conductor of each carriage shall carry with. him a copy of 
these by-laws, and shall, on'requeat of any passenger, produce the 


rused by, such paesenger 


by the Board of. 


LIGHTING AND GENERAL, 


i Hastings.—A reduction has been made in the price of electric 


ight. 
i Leeds.—The central fire station is to have an installation of 
‘electric light. l T 
' Bristol.—The electric lighting loan of £145,000 for extensions 
has been sanctioned. | 4 | 
Hull. The Electric Light Committee propose to borrow £42,000 
for works now in hand. l 

: Deal.—The Council have decided nob 
lighting question at present. . 
Breoon.— The Board of Trade have iesued an electric lighting 
provisional order to the Corporation. 1 3 
Gravesend.— We understand that the Electric Lighting Com- 
mittee are conferring with Mr. Trentham. a 
Torquay. —Babbacombe-road is to be included in the list of 
roads in which the electric main is to be laid. s 

: Dewsbury. —Ib is anticipated that the electricity works will 
ehow a slight profid during the last 12 months. | 
; Edmonton.—The Urban District Council have decided to apply 
for a provisional order to supply electric light. 

` Trawdea.—The Council will not take any action with regard to 
the Bills of the Lancashire Electric Power Company, Limited. 
The Board of Trade have approved of the system 
lighting for the city submitted to them by Mr. 


to entertain the electric l 


of electric 
Enright. . 
. Beckenbam.—Tho Urban District Council intend to apply for a 
loan of £7,000 for wiring private houses in connection with the.. 
electric light. e - 3 : 
_ Weymouth.—Prof. Kennedy’s report on the electric lighting., 
has been adopted. The estimates are £45,000. Plans, otc., are to 
be prepared. l i . So, i 
' Maesteg.—It is proposed to consider at the next meeting of the. 
District Council the question of applying for an electric lighting 
provisional order for the district. o 8 7 
i Greece.—An Acb has been published enabling the Government 
to treat with a company for the electric lighting of the town of 
Chalcis and of the Euripus Straite. a l 
East London Technical College.—Special courses of lectures 
by Mr. J. T. Morris, A. I. C. E., A. M. I. E E., will begin on May 8. 
Particulars appear in our advertisement columns. TEE ; 
; Lancaster.—The Fown Council have agreed to lay several 
new mains, subject to the applicants respectively giving the 
usual guarantee of 15 per cent, per annum for three years, 5 
Iymingten.—Tbe Council have asked the Lymington Electric 
Light and Power Company to submit a scheme and estimate for 
the publio lighting of the borough by means of ‘electricity. 
: Chiswiok.—The District Council have elected the following 
Electric Lighting Committee: Councillors Adamson, Bilton, 
Cook, Diplock, Eyd mann, Faller, Knowling, A. Sich, and Teuteen. 
Worcester. At the meeting of the City Council yesterday a 
écheme was presented for enabling the Electricity Committee to 
undertake the wiring of private houses, and to borrow £1,000 for 
the purpose, . 
. Wimbledon.—The Urban District Council intend to expend 
aboud £1,000 in extension of the public and private lighting. 
The works will be carried out under the direction of the resident 
electrical engineer. oe 
Thames Valley Electric Supply Co.—This Company has been 
tegistered with a capital of £25,000, the object being to carry on 
the business of electrical engineers, electrical apparatus makers, | 
tramway and light railway proprietors, etc. 
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Worksop.—The Urban District Council have decided to serve 
notice on the National Telephone “ompany requesting them to 
remove the stays erected on lton-road and elsewhere. 


Banbury and District Riectrio Supply Co. This Company 
has been registered with a capital of £25,000, the object being to 
osiy on the business of electrical engineers, electricians, suppliers 
of electricity, tramway and light railway proprietors, eto. 


Birkenhead.—Tho Gas, Water, and Electrical Committee of 
the Birkenhead Corporation report that the result of the year’s 
working in the electrical department shows the sales to amount 
to 238, 546 units, an increase over last year of 68,870 unite. 


County of Kent Electrical Power Distribution Co.—This 
Company has been registered with a capital of £25,000, the object 


being to carry on the business of electrical engineers, electrical. 


apparatus makers, tramway and light railway proprietora, eto. 


Mexborough.—Mr. H. Waring, of Burton-on-Trent, has been 
appointed electrical engineer to the Urban District Council. The 
surveyor has been instructed to prepare sketch plans and design 
for the erection of the dust destructor buildings on the new site. 

Books Reoeived.—We have received from the publishers, 
Messers. Whittaker and Co., of Paternoster-square, London, a copy 
of a work entitled English and American Lathes,” by Joseph G. 
1 A. M. I. Mech. E. The published price of the work is 

8. net. ' 

Soarborough.—The electric lighting company having stated 
that they are prepared to sell the undertaking on the basis of the 
present and prospective valuation, the Corporation have replied 
thad they are prepared to bay ata fair valuation to be decided by 
arbitration. 

County of Northampton Electric Power and Traction Co.— 
This Company has been registered wilh a capital of £25,000, 
the object being to carry on the bueiness of electrical engineers, 
electrical apparatus makers, tramway and light railway pro- 
prietora, etc. . 

St. Marylebone.— The Vestry have decided to oppose all stages 
of the confirmation Bill granting electric lighting powers to the 
Marylebone Electric Supply Company, Limited. If, however, the 
Bill should be 0d id is suggested that the area affected 
should be coincident with the new borough area, 

Munthorpe.— The Parish Council have decided that the question 
of electric lighting be fully discuseed ab the next meeting, when a 
committee will be formed for ways and means. Ib is stated that 
steam power quite adequate for all purposes is available in the 
immediate neighbourhood of the village on easy terms. 

‘Patents Act.—Notice has been given that Theron Clark 
Crawford, of New York, U.S., has applied for leave to amend the 
specification of letters patent No. 5,863 of 1898, granted to 
William Lawrene Voelker for improvements in incandescen 
electric lampe and in processes for manufacturing them. vs 

Belfast.—The members of the Law and Improvement Com- 

mittees have been appointed a special committee to enquire into 
and report to the Council as to the desirability of establishing a 
municipal system of telephones in the city. -A great increase is 
reported in the output of electricity ab the Corporation’s station, 
- Brighton.— The Lighting Committees of the Town Council have 
received 44 applications for the poet of resident electrical engineer 
and manager of the Corporation electricity works. They recom- 
mend for the post Mr. John Christie, who since May, 1898, has 
been resident engineer to the Glasgow Corporation electricity 
department. l ; 

Halt.—A smoking concerb was held on Tuesday ab the East 
Hull Liberal Club to celebrate the opening of the electric 
light, which has just been installed in the building. Messrs. 
Reame, Wokes, and Co., of Hull and Middlesbrough, were the 
contractors for the installation, which comprises 150 lights in the 
various roou.s, and a row of coloured footlighte on the stage of 
Ripon Hall. | a 

St. Helens — The salary of Mr. J. S. Hightield, the electrical 
engineer, is to be increased by £100 per annum, in addition to £50 
per year received from the Health Committee for services in con- 
nection with the electrically-worked deatructor ; also the salary of 
Mr. E. M. Hollingsworth, assistant electrical engineer, by £40 

r annum, and the salaries of Mr. G. H. Carter and Mr. E E 

ocles, ehift engineers, each £25 per annum. 

Remova's.— We are informed that the Universal Battery 
ed N have removed to larger premises at Mid-Kent 
Works, New Beckenham, S.E. The telegraphic address is 
„ Universal, Beckenham,” and the telephone No. 133, 
Bromley.”—We are also informed that, owing to the demand for 
more room for manufacturing purposes, the British Thomson- 
Houston Company, Limited, have removed their stores from Bank- 
sido to 4 and 6, Bath- street, City-road, E.C. 

Appointments Vacant.—The Board of Police of Greenock 
invite applications for the post of resident electrical engineer 
(£300).—An installation inspector is wanted ab the Manchester 
Corporation electricity department. —The Corporation of Glasgow 
invite applications for the post of outside superintendent for their 
telephone exchange system. Particulars relating to the above 
vacancies and others for an assistant electrician, a foreman, otc., 
will be found in our advertisement columns. 

Westminster Electzic Supply Company.—A circular letter from 
tho secretary of this company announces that the majority of the 
directors finding that the majority of the shareholders are desirous 
of the new issue of capital being made at par, have decided to 
accepb the verdict. extraordinary meeting and poll will, 
however, have still to be taken as a matter of form, The present 


shareholders will thus be entitled to one new share for every three 
shares they hold, which ab the present price amounts to a bonus of 
about £3. 7s. 6d. per share. 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant a quotation to the British Insulated Wire Company’s further 
issue of 30.000 ordinary shares of £5 each, and 30.000 6 per oent. 
cumulative preference shares of £5 each. The committee have 
been asked to allow the Cape Electric Tramway's shares of £10 
each to be quoted in the official list. They have ordered to be 
quoted in the official list the Commercial Cable Company's 
8,333, 800dol. additional capital stock. 


Halesowen.—Ab Wednesday’s meeting of the Council the 
Electric Lighting Committee reported that they had considered 
the report of Mr. Wilson, the expert, in which he strongly arged 
the Council not to dispuse of their order for electric lighting until 
they had obtained traction powers for their district. The com- 
mittee recommended that the Council make application to the 
Board of Trade for a provisional order under the Tramways Act, 
1870, and that the clerk be instructed to take all steps necoseary 
for obtaining the order. The reports were adopted. 


Personal.—Mr. R. Marshall, of Siemens Bros., has been 
appointed mains superintendent ab Ayr. The late super- 
intendent, Mr. S. Price, has taken up his duties as engineer bo 
the Pembroke Commissioners.— We understand that Mr. F. J. 
Down is severing bie connection with Messers. Laing, Wharton, 
and Down, Limited, and that he pur shortly to take up 


business in the supplying of specialities for traction, electric light, 


and power purposes. Mr. Down, iù may be mentioned, has bad 
some 17 years’ experience with American and Continental practice, 
his experience extending to every branch of tbe profession. 


Bath.—At a meeting of the Electric Lighting Committee on 
Thursday last week, the Works Committee advised, upon Mr.. 
Mei zger's recommendation, the adoption of the Gosling furnace 
at the electric light works, which it was stated would save 20 per 
cent. in the cost of fuel. In the event of a saving not being realised 
after a week’s trial, the apparatus would be removed free of cost 
to the committee. The recommendation was approved. Mr. 
Metzger reported a case of a new building where he had found 
the temporary wires connected in such a way that current was 
actually being ueed by the contractors’ men without ing 
through the meter. The Electric Lighting Committee decided 
that on any future occurrence of the acts complainod of proceedings 
will be taken. B 

Edinburgh.—The estimates of the Electric Lighting Committee 
for the year from May 15 show an estimated expenditure for 1900 I, 
including £5 800 for ratesand taxes, of £45,175, making, with £40 (00 ` 
for einking fund and interest, a total of E85, 715. The estimated 
revenue—ypiving effect to the proposed increase of 2d. per unid on 
the preeent price of 34d. for private lighting, in consequence of 
the rise in the price of coal—is £90,000. The estimated expendi- 
ture for 1899 1900 was £63,285, the estimated revenue being 
£73 405. The actual expenditure in 1898 99 was £42,351, and the 
actual revenue was £48,238. Tho estimated capital expenditure 
in 1900-1 for works in Dewar-place, M’Donald-road station, and 
the extensions of mains and cables, eto., throughout the city, is 
£113,450. The price for public lighting is to be £13 per lamp per 
annum, a reduction on the present charge of fl; the price for 
motor powo will remain at lid. per unit. The number of lamps 
applied for during the last fortnight is equal to 5,348 8 c.p. lamps, 
and includes 15 motors. . 

Pariiament.—In the House of Lords, on May l, the Ipswich 
Corporation Tramways Bill was read a third time and passed. 
The Brighton Corporation Bill was read a second time. In 
the House of Commons on April 26 the Hastings Tramways Bill, 
promoted by Mr. W. M. Murphy. was read a third time. On the 
27th ult. the City of London Electric Lighting Bill and the 
Metropolitan Districd Railway Bill were read a third time, and 
the Newport Corporation Bill was read a second time. On the 
30th ult. the Dablin Electric Lighting Bill was read a second time, 
and the London County Council Tramwsy Bill (No. 2) a third 
time. The Bill promoted by the G:eat Grimsby Street Tramways 
Company has paseed Lord Jeraey’e Select Committee of the House 
of Lords. The Examiners of Standing Orders have certified that 
the forms of the House had been complied with by the promoters 
of the Burnley Corporation Bill and the Electric Lighting Pro- 
visional Orders (No. 4) Bill, which includes the confirmation of 
orders relating to the urban districts of Bredbury and Romiley, 
Cheadle and Gatley, and Lytham. The Bradford Corporation Bill 
has passed Lord Fi zmaurice’s Committee of the House of Commons. 
Sir James T. Woodhouse, member for Huddersfield, has given 
notice in the House of Commons that, on the consideration of the 
Huddersfield Corporation Tramways Bill, which was eeb down for 
last night, he would move the recommittal of the Bill to the com- 
mittee to consider and report as to the expediency of reinsert- 
ing ” the clauses relating to the conatrvotion of lines outside the 
borough boundaries. Ib will be remembered that Mr. C. P. 
Trevelyan placed a similar motion on the order book, and he has 
now agr to second the motion of Sir J. T. Woodhouse. In the 
House of Lords notice of opposition to the Airdrie and Coatbridgo 
Tramways Rill has been given on behalf of the North British and 
Caledonian Railway Companies and the Airdrie and Coatbridge 
Water Company. The Standing Orders Committee of the Houee 
of Commons have decided to allow the Glasgow District Tramways 
Bill to proceed on condition that all the provisions with reference 
to tramway construction on the north side of the Clyde, with tte 
exception of the provisions dealing with the burgh of Dambarton, 
are struck oub of the Bill, l 


issued probibitin 


. amount estimated for streeb- 


Twickenham.—The Distric Council have obtained a return 
from the National Telephone Company giving particulars of all 
overh wires erected in the district by ‘the company up to 
Feb. 28 last, and the surveyor has arranged with the district 
manager to send in a monthly return of all future wires erected. 


West Bromwich.—Mr. G. W. Willcocks has held an enquiry 
into the . of the Town Council to borrow £30,000 for 
electric lighting purposes. Mr. Quin said it was estimated that 
the total annual revenue would be about £3,756 and the total 
expenditure £3,348, which would leave a small surplus to the good. 


“Singlish Illustrated Magazine."—The May number opens 
with another instalment of Mr. Drummond's powerful Beaufoy 
Romances.” An interesting article on the collection at Bethnal 
Green Museum is amongst those interspersed between the short 
stories, which are rather of the sorrowful and sad order this time.. 


Turkey.—A Reuter's telegram states that an iradé has been, 
the importation into Turkey of all apparatus 
connected with electricity, including electric belle. This is only 
a renewal of a former decree which, ib is said, was abolished after 
ib was shown that dynamos had no connection, as they were 
supposed to have by the Turkish officials, with dynamite. a 


Ruthin.— Ab the last meeting of the Town Council a report was: 
submitted upon the question of supplying the town with electric. 
light. Ib was caloulated that the eame number of lampe could be 
supplied as were now used with gas for lees than two-thirds of the 
ting purposes for the current. 


ear. to a special meeting of the 


uncil. ; . cara, . 4 A ; . 4 
Barrow.—Tho balance-sheet for the first year’s working of the 
Corporation eleotri. ity worke is very satisfactory. A gross profit 
of over £750 bas been made, which provides far more than the 
payment of interest on the loans. The committee have recom- 
mended the Council to make, from May 7, a reduction in tha 
charges for electricity for the carrent year equivalent to about 
10 per cent. l 
_Croydon,—Last week, at the Croydon Union Infirmary, Coun- 
cillor G. J. Shirley, chairman of the: Infirmary Committee, per- 
formed the ceremony of switching on the electric light. The 
installation comprises some 800 lampe, totalling some 13,000 0. p. 
The whole of the work has been carried out by a local fiem 
(Messrs. W. J. Bishop and Co.). Mr. A. W. Sclater was the 
consulting engineer. i 
New Issues.—An issue is being made by the Folkestone 
Electricity Supply Company, Limited, of £25,000, in 41 per 
cent. first debenture stock, at the price of 102, to be repaid on 
July 2, 1938, at par, or earlier ab 105 per cent., on six months“ 
notioe.— The Electric and General Investment Company, Limited, 
are offering for subscription £125,000 44 per cent. debenture stock 
ok the Potteries Electrical Traotion Company, Limited, ab the prioe 


The report was refer 


of 108 per cent. 


' 
— 


London Gazette.—A final dividend of 9}d. in the pound has 
deen declared in the estate of J. H. Clarke, 30, Bold-streeb,. 
Soubb port. payable at the offices of Messrs. Yates and Scampton, 


4 and 6, Wood-street, Bolton, accountants, on May 18.—A first 
and final dividend of 28. 10d. in the pound has been declared in 
the estate of B. Wild, 52, Forest-road, Southport, payable ab the 
offices of Messrs. Yates and Scampton, 4 and 6, Wood-street, 
Bolton, accountants, on May 18. ; 


Manchester.—During a recent Local Government enquiry into 


. loan for further 5 at the gasworks, amounting to a 


very large sum, Mr. 


Bridgwater.— Ab a recent public meetin 


G. Newbigging, the engineer of the gas 
department, said that, notwithstanding the great demand for the 
electric light, the consumption of gas maintained a ateady average 
increase of about 5 per cent. per annum, and the rate of increase 
was likely to be kept up. It was largely due to the constantly 
increseing demand for prepayment meters and for gas for purposes 
other than lighting. | 


A Useful Gift.— We have received from the General Electric 
Company, Limited, a specimen of a rule which the firm are 


- supplying free to the trade on application while the limited 


supply on hand continues. The rule displays several tables of 
equivalent weights and measures, besides numerous notes for thé 
use of draughtemen, all of which are compactly arranged and eas 


` of reference. The rule should prove of use in the drawing office, 


also, we venture to think, in the editorium, while no fault can 
well be found with the price. | 


a resolution was 


passed expressing regret that the Corporation had ignored the 


wish expressed at the last meeting of ratepayers in favour of the 
abandonment for the present of the electric light scheme. For 
the othor side it was contended that there was no obligation on 


. the part of the Corporation to consulb the general body of rate- 


schemes of this description, and that the 
e electric light scheme now that it had been 
good deal of 


payers concernin 
abandonment of 
proceeded with so far, would be attended with a 
pecuniary sacrifice, 

. Walker.—The adjourned meeting of the Urban District Council 
was held on Tuesday. The report of the Electric Lighting Com; 


: mittee, the chief item being the recommendation that the meeting 


accept the already settled agreement with the Newcastle Electric 
Supply Company, referred to by ue April 6, was adopted. The 


- Newcastle Daily Chronicle sums up the agreement. as follows’: 
Whether or not the Newcastle Electric Supply Company . B 

. should be passed through Parliament, the company agree to pa 
the Council’s parliamentary costs this session and the cost of the 
f the Newcastle Company's Bill is passed, and the 


agreement, 
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tion with the remodelled refuse destructor and sewage 


| remainder of the s 


Local Government Board grant their sanction to the loan, then 
the agreement, whieh extends for 10 years, provides that the oom- 
pany ehall obtain on behalf of the Council tenders for cables, 
mains, and laying the same for the exclusive use of the Walker 
district—the tenders requiring the Council's approval. The 
company shall be responsible for all. work. being. executed 
in accordance with the specification, the same to be executed 
under the supervision and to the satisfaction of the Council's 
engineer. The Council will pay the cost of these works and 
of a refuse destructor to be erected 5 oub of the loan, 
the pee and interest of this loan to be repaid by the company 
to the Council during the 10 years. Daring the term of the agres- 
mend the company is to carry oub the Council’s provisional order 
and destroy all refuse from day to day free. The system of supply 
is that which the Board of Trade bas approved. and the charges 
shall not at any time exceed the lowesd for the time being charged 
by the company in Newcastle or elsewhere. No generating station 
to be erected in Walker unless with the sanction of the Council. 
The company’s Bill will give the company: no power to supply 
electrical energy in Walker, but will give the company and the 
Council power to enter into agreement respecting the same. The 
company guarantee a supply of electrical.energy within eight 
months from the Bill ving the Royal assent or the acceptanee 
of the tenders. 


ferd.—Henley's Telegraph. Works Company have given notice 
of an application to lay electric cables under the ah e leadin 
from the Castle Rising Farm to Aldborough-road. is footpath 
is Crown property, and the company have been informed nob to 
interéfere with the road without proper authority. An interview 
is to be held between the Commiseioners of Woods and Forests, 
Messrs. Clutton; Shaw, and Hawtayne. Electric cables are also 
to be laid over land in the Park Estate, and Messrs. Douglas, 
Young, and Co. have been making preliminary enquiries as to how 
the Council propose to make good the damage. This matter will 
come before the next meeting of the Urban District Council. 


Eastbourne.— On the agenda for yesterday’s moerig of the 
Town Council was a recommendation of the Electric Light Com- 
mittee on the improvement and development of the munieipal 
electricity supply works, as follows: That the Council be recom- 
mended to transfer the electric light works to Roselands, and to 
instruct Mr. W. C. C. Hawtayne to prepare the n ry plans 
for the new works, mains, etc , in accordance with Scheme Ito 
his report, but designed for 50 5 (Scheme IV.), and that tho 
borough engineer prepare the plans of the new buildings required, 
including the alterations to the destructor, in consultation with 
Mr. Hawtayne ; and, further, that tenders be ab once invited by 
advertisement: for the new main switchboard and 400-kw. steam 
alternator with boiler, as recommended by Mr. Hawtayne and 
included in Scheme II. Mr. Hawtayne estimates (Scheme II) 
that the cost of erecting a new generating station ab Roselands 
and transferring the generating plant to this site will he: 
buildings, with new chimney’ shaft, for combined scheme. of 
lighting, sewerage, and destruction of refuge, £9,500; proportion 
to be allocated to electricity supply works, £5,500; economizer, 
with all acceszories, £600 ; replacing existing belt-driven planb by 
a 400-kw. steam alternator with boiler, £5,050; transferring the 
existing steam alternators, etc., to Roselands, £650 ; main switch- 
board, £1,000; new transformers, feeders, and network as before, 
£10,700 ; and for larger and longer foeder cables from Roselands 
to the area of supply, £4,152; alteration to present public 
arc lighting, £260; supplying consumers with new lamps, pro- 
viding necessary house services, cut-outs, meters, etc., £4,000— 
total, £31,912. To that sum should be added the costs of the site 
at Roselands, lees the value of the preeent buildings and land. 
The estimated cosb of plant and mains, etc., as ineluded in 
Scheme II, bat designed for 50 periods and 2,200 2,400 volts 
(Scheme IV.), is £83,562. Mr. Hawtayne has also reported: on 
the remodelling of the mains. He says that a eonsiderable amount 
of energy is being wasted in Eastbourne, and that waste coald 
only be checked by getting rid of as many small transformers as 
possible, and substituting for the present system of distribution a 
proper low-pressure system of mains fed at intervals by large 
transformers grouped in sub-stations. The cost of the altera- 
tion would be approximately £10,700. The present house service 
fuses and meters would also partly require replacing, and a 
further sum of about 44,000 would be required for that work. 
With regard to the public arc lighting, Mr. Hawtayne states that 
the existing 25 public arc Jampe (ran in series off the old Brush 
machines) should be connected up to the low-tension distributing 
network, and altered cr, pfeferably, replaced by lamps of a later 
type at a cost of about £260: Tò carry but the exten- 
sions of street-lighting 38 additional arc lamps would be required, 
ata capital outlay of about £1 500...The substitution of a new 
switchboard for that ab present in use would cost approximately 
£1,100. On the question of the site of the works, Mr. Hawtayne 
advises the construction of new works ab Roselands, in 9 larch 
wor 


The cost of buildings, with a new chimney shaft, for a combined 


scheme of lighting, sewerage, and destruction of refuse, would be 
about £9,500. On the question of changing over from the alter- 
nating-current to the oontinuous- current system, he points out 
that in the case of Eastbourne ib would nob be possible to adopt 
the continuous-current system without considerable alteration to 


the whole of the cable network, and praoticall reopening the 
whole of the streets where cables were now laid. The lighting the 


in the horough by means of eléétric incan- 
descent. lampe (the total number being 997; each with two-l6-c.p. 
lamps, and 53 each with two 32-¢.p.) would: coat £17,450, ‘and 
£4,230 for maintenance, ee. 5 oe . 
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COMPANIES’ MEETINGS AND REPORTS. 


GLOUCESTER RAILWAY CARRIAGE AND WAGON. 


An 5 meeting of the abore Company was held at 
the Bell Hotel, Gloucester, on Saturday last, to submit resolutions 
that the capital of the Company should be increased. There was 
a very large attendance of shareholders. 

Tho Chairman 83 H. Wright, of Birmingham) moved, n That 
the capital of the Company be increased to £250,000 by the crea. 
tion of 25,000 new shares of £7 each.” He referred to the circular 
which had been issued to the shareholders, in which the directors 
stated that in view of the increased demand for railway 
rolling-stock, especially on deferred purchase, they had come 
to the conclusion that an increase of the share capital 
was now désirable, and pointed out that the proposal wae 
nob the result, of a sudden idea, the subject having been dis- 
cussed by the Board two years ago. Ib was now considered a 
suitable time for making the addition to the capital, in view of the 
present e business of the Company and the prospect there was 
of its still further increasing. Since the last increase was made in 
the capital of the Company they had gone on spending money on 
the land and works, and in effecting economical tes rovements to 
such an extent that the present expense was double what it was 
then, and they had managed to do all that work without callin 
on the shareholders to increase the capital. Although eo mioh 
had been done in that direction, they could foresee thab farther 
improvements would have to be effected. Science had made great 
advancee, especially in the direction of economical appliances, and 
the Company must continue to keep abreast of the times in that 

respect in order to be able to compete with thoee owners who did 
avail themselves of those continually recurring improvements. 
The new issue would help the Company in every poesible direetion. 

3 Vassar Smith seconded the motion, whieh was unanimously 
agreed to. 


INDO-EUROPEAN TELEGRAPH. 


The annual meeting of shareholders of the Indo-European 
Telegraph Company, Limited, was held at Winchester Houee, 
E.C., on Monday. 

Mr. J. H. Tritton, who presided, said, with regard to wircless 
telegraphy, the, directors had come to the conclusion that its 
commercial value had yet to be proved, and that to-day, as a year 
ago, ib was not of much importance. Great preesure waa still being 
exercised to brig about a reduction of telegraph rates between 
this country and the East. The Board had no desiro to stand in 
the way of a sensible reduction of the rate of 4s. per word at 

nt in force, but the consent of the Governments interested 
ad first to be obtained before euch a measure could be carried oub. 
Ib was highly problematical that any reduction of the rates between 
this country and India would be followed by any large increase in 
traffic. The year’s revenue amounted to £142,343, or an increase 
of £7,700, while the expenses, amounting to £74,657, were normal 
An arrangement had been made whereby the Company would 
supply the Shah of Persia with telegraphic messages at any time 
dariuk bis European tour, 
The report was adopted. 


WESTERN TELEGRAPH. 


The report of the directors for the half-year ended Dec. 31, to 
be submitted to the meeting on the 9th inst., shows a revenue of 
£139,596 and working expenses of £25,596 After providing 
£3,200 for debenture interest and sinking fund and £1,516 for 
income tax, there remains a balance of £109 284. A sum of 
£5 063 was brought forward, making a total of £114,347. First 
and second interim dividends, amounting to £62,379, have been 
paid, and £45,000 transferred to the reeerve fund, leaving the sum 
of £6,791 to be carried forward. 


SUBMARINE CABLES TRUST. 


The report of the trustees for the year ended April 15, to be 
submitted to the meeting on Sch insb., states that the revenue, 
including the balance brought forward, amounted to £24,870. 
The expenses were £1,269 and the payment of the coupons to 
£20,286, leaving, ether with £21,555, a balance of £3,315. 
Twenty-seven certificates have been drawn for redemption at 
£120, abeorbing £3 240 of the available balance, and leaving a sum 
of £75 to be carried forward. 


CHISLEHURST ELECTRIC SUPPLY. 


Directors: A. Travers Hawes; Edmund Charrington; James 
Ford; Francis E. Gripper; Sir Patteson Nickalls, J. P.; R. 
Leonard Powell. Secretary and manager: F. 8. Hanning, 
Electricity Works, Chislehurst. 

In their report for the year ending Dec. 31, 1899, the directors 
state that current-was first supplied to consumers in February, 
1899, when the equivalent of 806 8-c.p. lamps were connected. 
By the end of last year this number had inoreased to 4,017, a 
result the directors consider satisfactory. The revenue from the 
sale of current, ètc., exceeds the total expenditure by £83. 1s. 7d., 
which sum the directors propose to carry forward to next account. 
A u offering the of the Company to the inhabi- 
tante of Chislehurst, wae issued in December, ab an unfortunate 


-creation of 20.000 additional shares of £5 each, and the 
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time, and the responee not amounting to the figure mentioned on 
the prospectus; the applications were returned, and no allotment 
was e. 


Dr. REVENUE ACCOUNT. £ s. d. 
Generation of electricity ....... F 483 12 9 
Distribution of electricity.. .... e ae 80 16 8 
Rates and taykeeasasaeee . . . sits 1213 4 
Management expenses . . . 2 . 50 6 10 

Total expendib ure . 627 9 7 
Balance carried to net revenununlk . ꝶ : 83 1 7 
2710 11 2 

Cr. £ s. d. 
Sale of current per meter at 8d. per B. T.UIU 691 3 2 
Rental of meters and other apparatuns 19 8 0 

i £710 11 2 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ a d. 
Capital account—amount receive . 1,602 0 0 
Due to sundry tradesmen and others q x 16 073 3 9 
Sandry creditors on open account q 353 9 3 
Balance at credit of net revenue account.. 83 1 7 

£18,111 14 7 

Cr. Assets. £ s. d. 
Capital aecount amount expended for works ...... 17 359 5 6 
Stores on hann... ãã . 1 3 6 
Preliminary ex peneess son eosceces 64 13 11 
Sundry debtors for current supplied q . 438 19 10 
Cash at bankers .......... ea eaieaddis oun Bee 247 11 10 

a £18,111 14 7 

STATEMENT OF ELECTRICITY RECEIVED, SOLD, ETC. | 

Quantity received in B.T. units . 31,207 
Quantity sold by meter Z . e 21 454 
Quantity used on Work. . . . 3,844 
Total quantity accounted fornrnrnnn nE. 25, 298 
Quantity not accounted fochhckkku é 5. 909 
Maximum supply demanded (kilowatte ) . 31 5 


CALCUTTA ELECTRIC SUPPLY. 


Directors: Colonel A. J. Filgate, R.E. (chairman); E Boulnois, 
0 P. V. Luke, Esq., C. I. E.; Sir Guilford L. Molesworth, 


Third report of the directors to be presented at the annual 
genera! meeting of the shareholders to be held ab the City 

erminus Hotel, Cannon-street, E.C., on May 11, 1900, ab 2 p.m. : 

The supply of electrical energy commenced on April 17, 1899, 
as stated in the last report, and at Dec. 31 last there were con- 
nected to the Company's mains an equivalent of 9,463 lamps of 
8 c.p., of which 8,170 lamps were for lighting purposes, and the 
equivalent of 1,203 lampe for power; 54,897 unite were sold 
(42,947 for lighting, and 14,850 for power), and the groes revenue 
was £2,041. 12s. 2d., while the costs, after charging the manage- 
ment and administration expenses to revenue, amounted to 
£1,389. 16s. 5d., leaving a net profit of £651. 15s. 9d., which ib 
is proposed to carry forward. The directors congratulate the 
shareholders upon this successful result of the commencement of 
the Company’s working. Applications continue to come in from 
new customers in considerable numbers, and the few wiring 
contractors in Calcutta are kept well employed. It is satis- 
factory that landlords, both European and native, show a willing- 
nees to pay for the electric marg ak p by their tenants. 
It is reported that the design of the whole station and mains is 
good, and that the supply of electricity has given general satis- 
faction. Ab the time of the formation of the Company it was nob 
estimated that any important revenue would be derived from the 
supply of current for motors, but the directors have much satis- 
faction in stating that the uee of fans driven by electric power, in 
place of punkahs, has become quite popular. It is reported that 
2,000 are supplied or on order for use this hob weather, and when 
it is remembered tbat a large proportion will be running during 
the 24 hours for at least eight months of the year, it will be seen 
that the employment of electric fans will probably form a large 
and lucrative source of revenue to the Company. The Government 
of India is desirous of passing a general Electric Lighting Act for 
the whole of India, which shall supersede the present Calcutta 
Electric Lighting Act, and Messrs, Crompton and Co. have, with 
the assistance of the directors of this Company, prepared a draft 
of the proposed new Act, which is now under ite consideration. 
The difficulties in connection with the extension of the Company's 
license to tbe period of 42 years have been removed, and the 
Government of Bengal have agreed to the renewal, and also to the 
addition to the original area of large districts to the south of 
Calcutta, including the Alipore and Ballygunge suburbs, The 
formal documents to give effect to theee changes are promized 
shortly. Additional mains have been laid in many of the streets 
in Calcutta beyond those comprised in the original contract; 
many more will soon be required, and further considerable capital 
expenditure will have to be incurred for the supply to the new 
districts. Under these ciroumstances the directors pro that the 
nominal capital of the Company shall be increased to £260,000 by the 
necesa- 
sary resolution to give effect to this proposal will be submitted 


1 


the meeting. There are many other towns in India where elec- 
tricity may no doubt be profitably employed, and the directors are 
in negotiation for the necessary powers to supply some of these 
pa. Should these negotiations prove successful, the share- 

Iders will be called together to consider, and, if approved, to 
sanction theee schemes, and to provide the capital required. In 
accordance with the articles of association of the Company, Mr. 
Edmund Boulnois, M.P., retires by rotation from the Board of 
directors, and, being eligible, offers himself for re-election. The 
auditors in London, Meesra. J. H. Duncan and Co., chartered 
accountants, also offer themselves for re-election. 


REVENUE ACOOUXKT. £ e. d. 
Station costs Wages . . . ex 274 7 8 
Coal. e 0 . wens 301 17 6 
Engine-room stores and water . . 33 14 7 
609 19 9 
Proportion of administration and general expenses 779 16 8 
1,389 16 5 
Balance —neb revenue. . e 651 15 9 
£2,041 12 2 
E . d. 
Sale of current (lees rebate, eto.) . 1,632 0 6 
Rental of meters . . e 45 17 6 
tal of fans e e 8 66 11 7 
1.744 9 7 
Interesb and exchange CCC 284 10 1 
Transfer fees............... e N er 12 12 6 
£2,041 12 2 

BALANCE-SRREEr. 
Capital and Liabilities. E s. d. 
Authorised issue, 20,000 shares of £5 each........ ͥ 100,000 0 0 
Issued, 20,000 shares, £5 per share called up. 160,000 0 0 
Ir ⁰ 1,026 0 0 
98.974 0 0 
Sundry creditorre . q . E 65.213 12 11 
Ned revenue account, balance ab credit .............. , 651 15 9 
, £104,839 8 8 
Property and Assets. £ s. d. 
Amount brought forward from last year wee 50,158 3 2 
Expenditure during the year on contract account.. 30,098 4 2 


Proportion of administration and general expenses 691 2 1 


80,847 9 5 
Stores on hanntqqqaaee.e . . 10 19 9 
Sundry debtords . 687 4 2 
Cash in hand siiis iseccisiescsdasincisscrrei ne m saseyeeontes 23,293 15 4 


£104,839 8 8 


PROVISIONAL PATENTS, 1900. 


APRIL 23. 

7433. Improvements in joints for rods g olootrio 
lamps and other purposes. Hugo Hirst and John 
Hillery Collings, 73, St. Stephen's-road, Upton Park, 
London. 

Improvements in connections for electrical cables and 
kindred purposes. Hugo Hiret and Martin Zeller- 
mayer, 73, St. Stephen’s-road, Upton Park, London. 

Improvements in electrio tolegraphy. Sidney George 
Brown, 9, Patney-hill, Patney, London. 

APRIL 24, 

7510. Improvements in electrically-governed feeding and 
drinking appliance for animals, live stock, birds, 
and the like. Charles Miles, Withleigh-road, Green- 
more-road, Upper Knowle, Bristol. 

. Improvements in electrical time checking and registor- 
img apparatus. Charles Miles, Wibthleigh-road, Green- 
more road, Upper Knowle, Bristol. 

Improvements in secondary batteries. Sherard 
Cowper-Coles, Grosvenor - mansions, Victoria-street, Wesb- 
minster, London. 

Improvements in sound transmitting and receiving 
instruments. Colin Salmond, 100, Wellington street, 
Glasgow. (Complete specification. ) 

Incandescent electric lamp. William Edwin Irish, 77, 
Calabria-road, Highbury, London. 

Improvements in maximum electrico meters. The 
British Thomeon - Houston Company, Limited. 83, 
Cannon-street, London. (Henry O. Westendrap, United 
States.) (Complete specitication. ) 

Improvements in third.rail insulators for electrio rail- 
ways. The British Thomson - Houston Company, 
Limited, 83, Cannon-etreet, London. (Edwin W. Rice, 
jan., United States.) (Complete specification.) 

Improvements connected with the production of electric 
light. Ewald Rasch, 46, Lincoln’s-inn-fields, London, 


7471. 


7562. 


7006, 


7567. Improvements in electrio bonds for electrically con- 
necting the meeting ends of two contiguous. olectric 
eenductors. Harold Pitney Brown, 6, Bream’s-build- 
ings, Chancery-lane, London. (Complete specification.) 

Improvements in contacts for incandescent electric 
lampholders, electric switches, and so forth. Jolin 
Griffiths Sanders Lee, 70, Chancery-lane, London. 

Improvements in electrical ocentrolling awitches, 
Charles August Lindstrom, John Hewitt, and Thomas 
Hewitt, 115, Cannon- street, London. (Complete speci- 
fication ) 

Improvements in glow lamps for high-tension currents, 
Paul Scharf, 46, Lincoln’s-inn-fields, London. | 


APRIL 25, 


Improvements in dynamo-electric machines. Sydney 
Holmwood Holden and Chamberlain and Hoo j 
Limited, 18, Soutbampton - buildings, Chancery-lane, 
London. : 

Improvements in distribution of polyphase currents, 

amuel Edgar Fedden and Walter Jamieson, Orange- 

_ field, Greenock. 

Improvements in electric arc lamps. Francis Maddison 
Long and Ernest Schattnér, 55, Chancery-lane, London. 

7657. Improvements in and connected with cord grips for 
S. eoti 10 lampholders, ceiling roses, and the like, 
William Thomas Burbey, 77, Chancery-lane, London. 

Improvements in electrical time-distributing apparatus. 
Henry Harris Lake, 45, Southampton buildings, Chan- 
cery-lane, London (Hermann Cuénod, Switzerland.) 

7691. Improvements in electrical work - measuring instru- 

ments George William Johnson, 47, Lincoln’s-inn 

fields, London. (Hartmann and Braun, Germany.) 


APRIL 26. 


Improvements in wall plugs for electric lighting and 
heating. Sydney Stuart Galsworthy, 10, Craven Hill- 
gardens, Lancaster-gate, London. (Complete specifica- 

tion.) 

7713. Improvements in electric billiard- marking time check 

relating to the balls being out of play at the end of 
a stated time. Marsham Oliver, Empire Billiard 
Saloon, Penstone-street, Sheffield. ` 

7721. Adjastable bracket for electric lighting. Peter Ludwig, 
Heumarkt 21, Cologne, Germany. 

Improvements in or connected with electric accumu- 
lators or storage batteries. Arthur Georges Nesfield, 
57, Chancery-lane, London. 

Improvements in and relating to aro lamps. Alberto 
Tribelhorn, 11, Southampton-buildings, Chancery-lane, 
London. ue 

7753. Coupling for electrio or othor wires. Rolland Thompson 
and John Dunphy, 11, Queen Victoria-street, London. 

Improvements in electrically-operated submarine work- 
ing devices. Leon Pauer and Joseph de Kutschera, 
45, Southampton - buildings, Chancery-lane, London, 
(Complete epecification. ) 

7768. An improved negative accumulator electrode, Ernst 
Waldemar Jungner, 18, Buckingham-street, Strand, 
London. (Complete specification.) 

7777. Improvements in apparatus for wireless telegraphy., 
Guglielmo Marconi and Marconi’s Wireless Telegraph 
Company, Limited, 24, Svuthampton-buildings, > 
cery-lane, London. 

Improvements in apparatus for wireless telegraphy. 
Charles Grey Robinson, Birkbeck Bank-chambers, South- 
ampton-buildinge, Chancery-lane, London. (Complete 
specification.) 5 

7782. Transmitting and receiving switch for wireless tele- 


7583 


7606, 


7609. 


7639. 


7645. 


7648. 


7675. 


7695. 


7725. 


7787. 


7759. 


7781. 


graphy. Charles Grey Robinson, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. (Complete specification.) 


APRIL 27. a 
Improved system of distribution and oollection of 


7784, 
current for electric traction. 9 55 Davis, 38, 
Margravine-gardens, West Kensington, London. 


Improvements in olectrically - operated brakes fer 
centrifugal drying machines or hydro-extractors. 
Henry Crofts Longedon and Sydney Dale, 17, Hanover- 
street, Keighley. 
Improvements in olectrio light fittiogs. Harry Wright 
Calderbank, 55, Market-street, Manchester. 
Method of and apparatus for utilising or converting 
wind force or pressure isto electrical energy er 
work. James Kershaw Grindrod, 2, Old Market- 
chambers, Yorkshire-street, Rochdale, 
7807. Improvements in and relating to electrical switches 
and electrical accessories generally. George Whit- 
taker Holt and Archibald James Hallam, 63, Lionel- 
street, Birmingham. a 

7851. Improvements in and connected with electric incan- 
descent lamps. Otto Riebensahn, 77, Chancery-lane, 
London. (Complete specification.) 

7861. Improvements in or relating to olectrical reciprocating 

apparatus. John Brown, 111, Hatton - garden, London. 


7798. 


7795, 


7805. 


648 


THE ELECTRICAL ENGINEER, MAY 4, 1900. 


7881, 


A direot-a 


APRIL 28, 


Sting magnetic brake electric are lamp. 
Jobn Lenderyon and Tom Samuel Millward Wyatt, 
Rogerstone, Monmouthshire. 


7887. Improvements in surface. contact systems of electric 


traction. Edward Henry Tyler and Arnold Greaves 
Hansard, 15, Kirketall-road, Streatham Hill, London. 


vol. Imprevements in electrical safety fuse apparatus. 


William Henry Beck, 
(Henry Privat, Germany.) 


115, Cannon- street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


9811. 


-10081, 


. 10301, 


11244. 
11901, 
11983. 


12420. 


13074. 
18108. 


` 13286. 


13230. 


13256. 


* 


13424. 


16352. 
55 16922. 


Returns for Increase Total receipts for 
Line week or half-year, 
Ending ,1900. 1899. decrease | 1900. | 1899.: 
Birmingham Tram- £ £ Enn £ £ 
ways Co. Apl. 28 4, 195 4,019 + 176 68.964 65,313 
Blackpool Corporatn. ,, 26 352 209 + 143 1.623 1.188 
Black pool- Fleet wood ,, 28 393| 293 + 100 3,919 3.941 
Bradford City Trame| ,, 29 397 310 + 87 1,8554 1.422 
Bristol Tramways Co. ,, 27 3,0213 063 - 42 — 
City & South London ,, 29 1.274 1.032 + 242 20,962 18.322 
Dover Tramways. „ 28 166) 158) + 8 | 2,653 | 2,579 
Dublin U. T., elec rar „ 27 [4,078] 998) 73,080 — — 
Dublin S. D. Electric) ,, 27 1,176 708 + 368 | — 
Halifax Corpora: io ,, 28 590] 455 + 135 2.665 1,765 
Hull 5 » 28 911“ — — 4.173 — 
5 Corporat'n ,, 21 8.3656, 200 ＋ 2,165 109 691,95 1075 
l Overhead „ 29 1, 4331, 408 + 25 23,903 22,883 
Sboffele Corporation| „, 29 2,1044 — — 
27 650 657 — 


18904. 


420. 
3196. 
$315. 


43230, 
5003. 


5179. 


South Staffordshire; „, 


 emp'toyment of overhead conductors in electric 


To be published May 19, 1900. 
1899. 
Magnetic separating machines for extracting iron and 
stee\ particles from borings and turnings of brass 


and oopper and other non-magnetic metals, also 
from charcoal and earths. Parkinson. 


Receiving apparatus for so-called Hertzian waves for 
trarsforming same into perceptible signs. Schäfer, 
Renz, and Lippold. 


Manufacture of insulating material for electrio cables 
and the like. Heyl Dia. 


Electrical resistances, Levy. 

Overhead systems for electrical transmission of 
energy. Routledge. 

Compounds for battery solutions. 

Electrical brush-holders. Poole. 
Attachments for collectors in electric tramways with 
slotted conduits. Smith. 

Wireless te‘egraphy. Braun. 

Apparatus for electrolysis. Schoop. 

Electric arc lamps. J andus Arc Lamp and Electric 
Company, Limited, and Jones. 


Construction or arrangement of appliances for. under- 
Hall. or conduit traction by electricity. Rose and 
all í 


Appuratus for supporting pendant globes applicable 
oe globes of enclosed aro lamps. Söderlund and 
va 0 


Means of lessening the danger attendant upon the 


Blumenberg. 


tramways. Smith. 


Electrico oranes and 
Aldridge. 


System of telegraphy. Bodell. 
Electric spark fuse. Hardingham. (Schulz.) 


Methed of and moans for preventing oloctrio sparking 
at contacts ina circuits, including electromagnet coils 
or other coils or conductors in which a self. induo- 
tive or sparking capacity exists, Wise. (Buckingham. ) 


| 1900. 

Electric are lamps. Bremer. 

Telegraphic apparatus. Wojniewicz 

Electric heating apparatus. Brookes. 
Heating and Power Company.) 

Electrio gas lighters. Fitzpatrick. (Hubert.) 

Means for automatioally reviving or reinforeing 
exhausted pulsations upon a telephone line. Mengis. 

Tool or means for forming or compressing joints of 


lead pipes or sheaths for electric cables, metal 
articles, and the like. Day. (White.) 


similar revolving appliances. 


(Boston Electric 


TRAFFIC RETURNS. 


7 10,893 10,40 


a Since April i. b Partly electrical. 


COMPANIES’ STOCK AND SHARE LIST. 


6 
7 per cent. Prefereuce ......... 6 
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Ordinary 56 6 6 „ „ 666 „60 08 % %, „ OO „%% %% %% „%%% K- „„ „„ 5 ee 1 163 
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i h Bonstra Debe ta, V * ae ey 
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p ° Bonds . . . Se Se m m oe 100 .. 102-106 
Telegraph Manatactaring, Ordinary. sses ee ee Ò ~~ 1O 
s per cent. Cum. Pref.......... e Dvs -6 
Wil'ans and Robinson, Ordinary. 1-B80,000 m E .. 114-12} 
—-— 6 per cent. Cum. Pref., 30,00 60,000 „ -- 74-73 xd 
——— 4} per cent. First Mortgage Debenture Stock, Red. 100 .. 104-106 
Electric Lighting and Supply.— 
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53 penata e rons.” 23 e : = Ha 
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NOTES. 


Faraday House.—Prof. of. Carne-Wilson will commence 
a special course of lectures upon The Construction and 
Use of Motors” to tbe senior students of the Electrical 
Testing, and Training Institution on 
Monday, May 28. 

Protection from Shook.—We learn that the Society 
of Agricultural Industry and Commerce of Milan is offering 
a gold medal to the person of any nation who makes known 
the best method of protecting working electricians from 
accident in the course of tbeir duty. 

Electric Lighting in China.—We gather from the 
Berlin correspondent of the Financial Times that Messrs. 
Siemens and Halske, of Berlin, have started a small 
lighting station at Pekin. The European quarter is 
shortly to be lighted electrically, and it is hoped that tho 
Chinese merchants will also become consumers. 

Society of Model Engineers.—A meeting of this 
society was held on Tuesday, May 1, at the Memorial 
Hall, Farringdon-street, E.C., about 70 members and 
friends being present. Mr. W. H. Dearden read an 
interesting paper on “Tools and Toolmaking.” After 
the paper, trials of model steam and electric momo. 
took place on the society's track. 

Turkish Reforms.—Reuter’s correspondent at. Con- 
stantinople informs us that the local Press in that town are, 
in order to allay public distrust of the Government, pub- 
lishing articles containing schemes which, it is stated, are 
to be carried out for tbe welfare of the country. Amongst 
these schemes, which we are afraid will go no further, are 
the renovation of the ships of war, the construction of the 
telegraph lines, and railway and water works. 

Wilfal Damage.—We regret to have to refer to an 
outrage against the German manufactures at the Paris 
Exhibition. Itseems that the 1,500-h.p. dynamo exhibited 
by Mesers. Lahmeyer and Co., of Frankfort-on Maine, 
was temporarily disabled on Saturday last by a handful of 
sand and gravel placed in one of the lubricating boxes. 
The agent of the firm has naturally reported the matter to 
the exhibition authorities, but so far it has not been dis- 
covered who perpetrated this outrage. 

Home Truths.—It is stated that in a recent report of 
Mr. W. Brophy, the chief electrician of the Boston electric 
wiring department, to the mayor of that town, the follow- 
“I think it best for you to discon- 
tinue the electrical construction division, that has proved a 
rest for the weary, a spawning bed for embryo statesmen, 
and has accomplished so little of the real work for which it 
was organised—viz., guarding the city treasury against tbe 
rapacity of electrical contractors and dealers.” We expect 
that the employés of tbis department will be shortly applying 
for berths in the West Ham electricity station. 

Electric Flower-Forcing.—In its columns devoted 
to acience gossip, Invention states that the use of the electric 
arc in the culture of early lilies is shown by Mr. M. G. 
Kains to be quite practicable, but he finds that this light 
should not be used until the lily-buds are an inch long, and 
that it should then be passed through glass to screen out 
the ultra-violet rays. In his experiments a dark-brown 
burn appeared on the plants under the naked light. The 
light was continued nightly for four months, and the plants 
were taller and earlier in blossoming, but less robust and 
with shorter-lived flowers, than those grown in the dark. 

The Canadian Electrical Association.—The con- 
vention of the Canadian Electrical Association is to be held 
on June 27, 28, and 29 at Ottawa. Amongst the papers 


to be read on that occasion are one by Prof. R. B. Owens, 
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of McGill University, Montreal, on “Utilising the Available 


Central-Station Capacity,” and another by Mr. F. H. 
Leonard, of Montreal, on The Effect of Power Factor on 
the Operation and Investment, with Special Reference to 
Induction Motors and Enclosed Arc Lamps.” We hope 
that the disastrous fire which recently occurred in this 
great Canadian city will not prevent the arrangements for 
the convention being carried out. 


Incandescent Gas Mantles.— On Monday last, Prof. 
Vivian B. Lewes delivered the first of a series of three 
lectures on The Incandescent Gas Mantle and its Use” 
before the Society of Arts. The lectures will be continued 
on May 14 and 21. The first lecture was devoted to the 
history of the subject, and to the sources and preparation 
of the oxides employed in the manufacture of the mantles. 
In tbe next lecture the details of manufacture will be 
taken up, and the theory of the mantle discussed. The 
debatable subject of causes which lead to the luminosity 
will again be treated. The last lecture is to be devoted 
to practical details on the use of incandescent gas mantles. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, when the following were elected members: Mrs. 
E. S. Beale, Mr. E. Callard, Mr. E. J. Duveen, Mr. E. 
Pearson, Lord Russell of Killowen, and Mr. J. A. Thierry. 
The thanks of the members were returned to Prof. F. 
Clowes for his donation to the fand for the promotion of 
experimental research at low temperatures, and the Chair- 
man announced that he had nominated the following vice- 
presidents for the ensuing year: Sir F. Bramwell, Right 
Hon. Lord Lister, Dr. Ludwig Mond, Sir A. Noble, Mr. A. 
Siemens, the Hon. Sir J. Stirling, Sir J. Crichton Browne, 
and Sir W. Crookes. 


The Institution of Junior Engineers.—A visit 
was paid by this institution on Saturday last to the Bromley 
depôt of the Poplar District Board of Works. The members 
were conducted over the works by Mr. J. Williams, one of 
the Board officers, and Mr. S. Streeter, clerk of works. 
The depot includes dust destructor, power stonebreaking, 
and clinker grinding, for the manufacture of paving, etc., 
from the residue of the destructor. All the steam required 
to drive the various machines is raised from the combustion 
of the dust refuse. There are also steam disinfecting appa- 
ratus, engineering workshops, etc. The electricity works 
adjoining, in course of construction, were seen and their 
general arrangement explained. 


Man Power.—A good example of useless statistics is 
given by the comparison made by Mr. C. D. Wright, of 
the United States Labour Commission, in an article repro- 
duced in Guntors Magazine. The author assumes that 
1 b.p. is equivalent to the power of six men, and proceeds 
to calculate the extra population which would be required 
in the United States if the steam-engines were done away 
with in favour of man power. He finds that 36,000,000 
additional men beyond the some 4,500,000 now employed 
would have to be found. With the usual proportion of 
total population to active workers, the increase would mean 
a new population of 180,000,000. These figures are, of 
course, quite useless, as it would be impossible to adapt 
man power to the work to which steam-engines are put, 


The Pan-American Exhibition.—This exhibition, 
which is to be held in 1901, is to be lighted by electricity 
on a very large scale. The Court of Fountains is to have 
100,000 incandescent lamps of 8 c.p. and 16 cp. to 
illuminate it, thus giving a very fine ligbt without any 
particularly brilliant point, such as would be caused by arc 
lamps. The tower in the exposition is to be 300ft. high, 
and will have a water display consisting of water dropping 
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from a height of 70ft. This water is to be subjected to 
electrical effects, each drop being coloured according to its 
position at different parts of the fall. An illuminated 
cascade is to be provided, and designs are being developed 
for electric fountains and for illuminating the Grand Canal 
for some miles. If the electric fountains are equal to those 
exhibited last summer at the Crystal Palace, there is no 
doubt that this portion of the illumination scheme will be 
a success. 

Car Stops.— There is at present great need for reform 
in the matter of running tramway cars, in that cars stop a 
number of times within a few minutes in order to pick up 
passengers. This constant stopping and starting must cause 
great wear on the car machinery, and also tends to annoy 
the passengers already on the car. We notice a case in 
America where a car was stopped either to pick up or put 
down passengers no less than 550 times in 600 minutes. 
The accuracy of the count cannot, of course, be vouched 
for, as it depends on the memory of the motorman of the 


car in question, but at any rate it shows that a very large 


number of stops were made which were not at all necessary. 
Fixed stopping places are now being adopted on certain 
tramway lines, and we feel sure that benefit will result 
from this in the increased speed at which a journey is 
performed, in the longer life of the car machinery, and 
in the saving of the passengers’ tempers. 

New York Trams.—A novelty in electric car running 
is, we understand, soon to be tried on the New York 
tramways. It is soon to be possible to take a trip from 
` New York to Boston in a well-equipped private trolley car. 
Special cars will also stop at the nearest corner to one’s 
house and convey them wherever they wish up or across 
country. The price of these excursions is going to be 
remarkably cheap. The scheme in hand is to fill up the 
gaps in the trolley tracks at various places between New 
York and Boston, which is expected to take two months 
only. People travelling more than one day will be able to 
have their car put on a side track at night and have a com- 
fortable sleep. Other similar information is also given, but 
we have not space to recount it all. The whole scheme does 
not at first sight strike one as being very simple, and the 
accommodation one is to get for a few shillings inclines us 
to the view that the article was written to fill up a vacant 
corner, and not that anything more than an ordinary exten- 
sion is being considered. 

Electricity in Bohemia.—During the past few years 
electricity has become very popular in the large industrial 
centres of Bohemia. The numerous industries, such as the 
manufacture of woollen goods, porcelain, metal, and other 
goods, are expanding on account of the new power. The 
system, we learn, that tha large Austrian and German elec- 
trical manufacturers pursue is to have a representative in 
Prague, who, directly he finds an owner wishing to have 
his works electrically fitted, goes to bim and submits 
estimates and prices, and the matter is generally settled 
with but little correspondence with the head firm. The 
Western Electrician states that great possibilities are opening 
up in Bohemia for electrical undertakers, and that the 
city of Reichenberg has at present under consideration 
a scheme for more than a dozen narrow-gauge electric 
railway lines which will connect the town with the 
neighbouring towns. The city of Gablonz has already, we 
learn, started an electric tramway service. Water power 
is very plentiful in Bohemia, and we should expect the 
electric work to be carried out much on the same lines as 
the Swiss works. 

Conductivity of Amalgams.—The following is an 
abstract of a paper by Mr. A. Larsen, appearing in the 
Annalen der Physik und Chemie. The abstract is taken 


from the Journal of the Chemical Society, and reads as 
follows: The relative conductivity, Lt, of liquid amalgams 
of lead, zinc, cadmium, tin, and bismuth—that is, the con- 
ductivity compared with that of mercury at the same tem- 
perature—increases proportionately with the temperature, 
the absolute increase depending on the concentration of the 
particular amalgam; if Lt = 1 4 ôt, then 8¢ = 6,,[1 + a(t — 20)] 
the coefficient a varying from 00004 for cadmium and 
zinc amalgams to 0:002 for bismuth amalgams. It appears 
that in dilute liquid amalgams the dissolved metal is 
dissociated, and that the degree of dissociation increases 
both with falling concentration and with rising tempera- 
ture. The curve connecting relative conductivity and 
concentration of the amalgam shows a break where the 
limit of solubility is reached. The relative conductivity, 
and therefore the concentration, of amalgams saturated at 
various temperatures increases nearly proportionally with 
the temperatures. 

Clearing Cross Wires.—On April 5 last a heavy 
snowatorm in Colorado resulted in very great damaye 
to overhead wires. The telephone wires were, perhaps, 
the chief sufferers, although the street railway companies 
also suffered. The snowstorm raged all the afternoon and 
evening of April 5, and the snow ceased falling on the 
morning of the 6th. In order to restore traffic on the 
Denver Tramway Company’s lines in the early morning of 
the 6tb, the necessary repairs to the overhead trolley wire 
were made under the direction of a Mr. Durbain. As 
soon as this bad been done, and the cables hanging on 
the trolley wires were disconnected, there still remained 
a number of small wires which could not be easily 
disentangled. In order to avoid the long delay which 
would be necessary to clear these by hand, the super- 
intendent ordered the full 500 volts to be switched on 
the trolley wire. The Electrical World, in describing what 
happened, stated that a “brilliant pyrotechnical display 
followed, but the wires were cleared.” Such a drastic step 
shows how highly the tramway engineers in the States value 
a continuous service, and that they do not hesitate to cause 
damage to the telephone undertaking in order to secure 
this. 

The General Electric Report.— The annual report 
of the General Electric Company of America has just been 
issued. It showa an increasing prosperity in the business 
done, and also an increasing demand for motors, lamps, and 
general supplies. The report states that the profits for the 
year, after making all deductions, were about £1,095,800. 
After subtracting dividends, debenture interest, and reduc- 
tion on patent account, the net addition to surplus account 
was about £440,000. The total sales for the year were 
about £4,475,000, the cost of the goods sold being about 
£3,714,000. The orders were increased by 51 per cent. 
on the previous year, over 142,000 separate ordera being 
received in the supply department. The increased business 
has caused large additions to be made to the machine and 
engineering shops of the company at Schenectady, the total 
area of factory buildings being over 2,000,000 square feet, 
and the number of employés 12,000. The alternating 
generator of the revolving-field type has brought in orders 
up to over 200,000 h.p., and the air-blast type of trans- 
former has been largely sold. The demand for specially 
designed electrical apparatus has largely increased, and the 
line of standard sizes is being increased to meet this demand. 
At the end of January the book value of the three factory 
plants owned by the company was nearly £800,000. 

Taberoulosis.—The Crétte method of electrically 
treating tuberculosis is described in a fully-illustrated 
article in the Western Electrician. The treatment consists 
of introducing antiseptic medicines into the diseased lung 
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tissue by means of the electricity obtained from a static 
machine. With the aid of the electricity from this machine 
we are informed that a powerful germ-killing drug is 
driven right through the skin, flesh, and bone of the chest 
Once these germs are killed 
The drug which is sent into the 
germs is what is called formaldehyde, which is said to be 


and into the diseased lungs. 
the patient gets better. 


absolutely deadly to germ life. Static electricity was used 


in preference to dynamic, owing to the danger to the 
The circuit is made by means of 
sponge contacts dipped in formaldehyde and pressed against 


patient from the latter. 


the body of the patient. The machine used in the opera- 
tion consists of eight cylinders of ebonite placed one inside 
the other, but tarning in opposite directions, the turning 
being done by a 1-h.p motor. The voltage of the machine 
is said to be very high for such an instrument, while the 
current also is larger than usually obtained from static 
machines. We cannot quite understand Prof. Crôtte 
using the cylinder type of static machine instead of tbe 
Wimshurst type, which usually gives very much better 
results, unless his cylinders are equipped on the Wimshurst 
principle. 

Heating Surface of Boilers.—We notice in Dingler’s 
Polytechnisches Journal an article from the pen of Prof. Fr. 
Freytag on the actual heating surface of boilers. The 
writer insists that the surface of a boiler directly exposed 
to heat only should be recognised as its actual heating 
surface, nor is there any reason, in his opinion, why this 
rule should not be universally observed. The builders of 
fire-tube boilers might, indced, object that the makers of 
water-tube boilers would derive all the benefit from this 
recognition, for with an equal number of tubes of the same 
length the actual heating surface of a water-tube boiler 
calculated on this basis figures out at 7 to 11 per cent. 
greater than that of a fire-tube boiler. This is certainly 
correct, continues the writer, but then the water-tube boiler 
is admittedly superior to the fire-tube type in this respect. 
In his ealculations the writer does not give a definite value 
for the heat coefficient of the heating surface. On the other 
hand, it is sufficiently well known that the conducting 
power of one square foot of heating surface relative to one 
type of boiler may be double that of an equal area of 
surface in another type. The facility with which the 
heating surfaces may be cleansed of soot and ash is also a 
consideration, and here we find a reason why makers of 
fire-tube boilers need not fear the competition of the water- 
tube boiler, despite the somewhat smaller relative heating 
surface of the former type with the same number and 
length of a given sized tube. 


Trusts.— We are receiving regularly from Chicago 
copies of a journal called Public Policy, which states in its 
headline that it is a medium for diffusing correct economic 
instruction on questions of public policy.” In its issue for 
April 14 there are some editorial comments entitled The 
Truth about Trusts,” and after reading this we rather 
doubt the correct economical instruction given by our con- 
temporary. In dealing with the advantages which trusts 
have in the matter of transport, in consequence of the 
large business they do, the paper assumes that all these 
advantages in the way of rebates come to the consumer. 
An example is quoted of a dry goods merchant who was 
elected a member of the States Senate. He was, enabled 
while in this position to do some favour for a railway 
company, in consequence of which the company carried his 
goods free. When certain of his constituents charged him 
with corruption he stated that he held his position in the 
Senate for the benefit of his constituents, and that he had 
given his constituents the benefit derived from the free 
transit of his goods. He is said to have added that the 


pocket. 
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favour he had done to the railway company did not coat 
anyone a single cent. This is the kind of argament which 
is naturally used by those supporting. truste, and we are 
asked to believe that a railway company would really remit 
their dues in favour of certain men in consequence of a con- 
cession which was not remunerative. We should say that 
the truth of the above story would be that the member 
of the Senate in question had sold his constituents to 
the railway company, and that the major portion of the 
rebate received in consequence had gone into his own 
Our contemporary proceeds to discriminate 
between those trusts which are legitimate, in that they 
look for their profit from actual manufacture and supply, 
and those which are run chiefly as stock speculations. In 
either case, where the trusts are used to limit competition, 
the ultimate outcome cannot be for the good of the majority 
of the public. 


Oscillatory Gi —A paper by Mr. G. A. 
Hemsalech, on the influence of an iron core on the dis- 
charge of a condenser which passes round an induction 
coil, was read before the Academie des Sciences last month. 
The author, in his researches on the spectrum from oscil- 
latory discharges from condensers, remarked that the 
introduction of an iron core into a coil of wire through 
which a discharge was passing, made considerable changes 
in the character of the spectrum. In fact, the oscillatory 
character of the spark was often completely changed. He 
refers to a statement by Lord Rayleigh, that when the 
oscillations of the electric current are sufficiently rapid the 
iron is not able to be magnetised in a simple way, and in 
consequence only the exterior surface is affected. In such 
a case, instead of iron augmenting the self-induction of a 
circuit, it may even diminish it. The author proceeds to 
describe an experiment he had made by passing a discharge 
from a condenser of fairly large surface round a coil 
of wire of 1,200 turns. The length of the bobbin 
was 19 6in., and its internal diameter almost 2in. In 
charging the condensers by means of a Wimshurst machine, 
a spark was obtained from ‘03in. to ‘09in. long. He then 
made the current pass through a Geissler tube, which showed 
that the discharge was of an oscillatory character, as he 
was not able to distinguish any signs of distinct polarity 
at either electrode. If the iron core was introduced into 
the bobbin of wire, the oscillatory discharge diminished 
and finally disappeared. The author states that exactly 
similar effects were produced by introducing a water 
resistance in the circuit, and concludes that because the 
water resistance and the iron core acted in the same way 
it is not a self-induction effect, which alters the character 
of the discharge. It would seem to us that these assump- 
tions need not necessarily be accurate, as a certain 
relation between capacity and the resistance, etc., of 
the circuit is required in order that the discharge can 
be oscillatory, and this balance can be upset either by 
adding more resistance or more self-induction. 


Electric Lighting of Trains.— We notice in 
L Industrie Electrique a description of the Vicarino system 
of lighting railway carriages by electricity. This system 
in certain detaila is like others which have been tried in 
England without much success. The designer provides a 
dynamo and battery of accumulators for each carriage, 
and arranges them together with an automatic switch so 
that the dynamo is only switched on to the lamps when 
its voltage reaches a certain predetermined limit. The 
dynamo is supported on the under side of the carriage, 
and is driven from a pulley of the axle by means of 
friction gearing. The machine is pivoted and held against 
the. driving wheel by means of a atrong spring. The chief 
interest in the apparatus centres round the means by which 
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an approximately constant potential is obtained in spite of a 
large variation of speed, which is unavoidable when a car 
axle is used for driving. The field winding of the machine is 
80 arranged that when running up to speed it is excited by a 
shunt coil from the battery of accumulators. There is also 
on the machine a series coil through which all the current 
generated by the machine has to pass. This acta in the 
contrary direction to the shunt winding, tending to 
demagnetise the machine. When the voltage at the 
terminals has reached the predetermined limit, the auto- 
matic switch connects the machine to the circuit, and at 
the same time introduces a resistance between the lamps 
and one terminal. The current generated then goes mostly 
through the lamps, but as the speed increases the field 
becomes demagnetised owing to the increase of current, 
and in this way it is claimed by the inventor that the 
slight increase which results is chiefly operative in charging 
the accumulators. A curve is given which shows that, 
whereas when the machine is first switched on the voltage 
is slightly over 30, with a speed of the train of about 
12} miles per hour, at a apeed of 42 miles per hour the 
voltage is only 32. In the meantime the current from the 
machine is increased from about 2 amperes up to 15. The 
greatest objection to this system of regulation is that the 
small dynamos used are worked with their weakest field at 
their maximum load ; or in other words, the machines have 
to be unduly large for their work. Otherwise the details 
seem to be well thought out, and it is merely a question of 
cost of upkeep. In the article now before us an estimate is 
given of this cost, but in these matters figures from actual 
experience are the only criterion. The apparatus in ques- 
tion is manufactured by the Compagnie Général de Nancy, 
and is boing tried on a number of French railways. 


Grisson Gear.—The Elektrotechnischer Anzeiger deacribes 
a form of gear recently introduced by Mr. Robert Grisson, 
of Hamburg, which is said to combine the advantages 
relative to other methods of high-ratio gearing hitherto in 
vogue without their attendant disadvantages. The gear 
has been designed for employment in cases where the 
application of ordinary methods of gearing is involved 
with difficulty for some reason or other, or is not practicable. 
The description in question is supplemented by several 
diagrams and photographs, from which it appears that the 
gear consists essentially of a cam wheel and a pin wheel 
ingeniously disposed. Upon its hub the cam wheel carries 
two crescent-shaped teeth, situated in two different planes 
at a relative angle of 180deg. to each other, which engage 
with the pin wheel. This latter wheel has three disc-like 
ribs, between which rollers are pivoted at equal distances 
from each other. The rollers on the one side of the centre 
rib are opposite the interstices between the rollers on the 
other side. In the case of large gears the ribs are supported 
from the hub by arms, while solid discs are provided for 
amall gearing. One revolution of the cam wheel moves 
the roller wheel forward through ap angle represented by 
the distance between two roller centres. Generally speak- 
ing, the cam wheel and pin wheel are employed as ordinary 
toothed wheels, since they are keyed to the shafts in the 
same manner. In fact, each cam on the cam wheel acts 
like a one-toothed pinion. It is claimed that the gear 
enables high ratios of gearing with small axial distances to 
be obtained, and further it ensures uniform running with 
freedom from concussion. The transmitting and counter 
shafts are parallel. To illustrate the practical application 
of the gear, one of the motors employed by the Union 
Elektricitaéts-Geselischaft, Berlin, for boring purposes is 
instanced. These motors run at 1,800 revolutions per 
minute, and formerly possessed the gear ratio 1: 53, 
which was the highest gearing between the motor and 


boring shaft which was possible by using toothed 
wheels with the axial distance available. In conse- 
quence of this, too great a speed was imparted to 
the boring implement, which, therefore, became quickly 
blunted when drilling hard stone. The toothed-wheeled 
gearing was therefore removed, and in its place a gear of 
the Grisson type of 1:10 substituted, whereby the revolu- 
tions of the borer per minute were reduced by one half, 
and the efficiency of the motor correspondingly increased. 
Other examples are given of the practical application of 
this form of gear, all of which tend to show that the 
advantage claimed for it are based on reliable data. The 
question which arises is that of the surface required to 
transmit a given power by this gear, and the corresponding 
size of the same. From the drawings it would seem that 
there is little chance of it displacing spur gearing for large 
powers. 


Saving Weight in Dynamos.—aA paper by Mr. E. 
Rosenberg, reprinted in the Zeitschrift für Elektrotechnik, 
considers the various types of dynamo machines in vogue 
from the point of view of the relative economy in weight 
effected by the respective designs. Mr. Rosenberg also 
discusses the question whether any considerable economy 
in the weight of dynamos may be anticipated in the future. 
He observes that when the demand for lighter machinery 
made itself felt, recourse was had to the application of 
steel to tubular construction. But this construction does 
not apply in the case of dynamos. Waltenhofen, indeed, 
proved, with the aid of some interesting experiments, that 
with certain degrees of induction a tube might be more 
highly magnetised than a massive rod of equal volume; 
but this induction was below the value which obtained in 
practice. Nor does Mr. Rosenberg think that the applica- 
tion of aluminium is destined to effect any diminution in 
the weight of dynamo machinery. The use of alternative 
materials of greater electric or magnetic capacity than copper 
and iron, depends upon the discovery of plentiful supplies of 
materials which are at present very rare. By the progressive 
improvement of the materials now employed, by increasing 
the conductivity of copper, increasing the permeability and 
diminishing the hysteresis of the iron, further economy 
might be obtained, but it is safe to assume that no improve- 
ment of any moment in this direction is possible. Oa the 
other hand, there is ample room for the improvement of 
insulating materials. Space could be saved by the employ- 
ment of athin varnish-like coating of insulation, or, perhaps, 
by employing glass, whose fibres bave proved themselves 
so remarkably adapted for certain insulating purposes. Tho 
thickness of the insulation on conductors, which at pregent 
constitutes a considerable portion of their total diameter, 
could thus be reduced to a minimum, and when, in addition, 
this insulation has been made sufficiently reliable to render 
further insulation of the coils and frames unnecessary, then 
the requisite winding room will have been greatly diminished, 
and at the same time a considerable reduction in the weight 
of the machine achieved. The successful elimination of 
the armature reaction is also destined to play an important 
part in lessening the weight of dynamo machinery. It 
is this problem that, through the different positions from 
which it is considered by individual designers, prevents the 
other factors determining the economy of a machine from 
being developed to their full extent. When this problem has 
been thoroughly solved, the dimensions of a macbine will 
be governed entirely by the market price of copper and 
iron, and not according to the taste and technical fads of 
the designer. But it may be safely assumed that before 
this stage is reached a great advance in the progress of 
science, such as the discovery of a direct and economical 
method of generating electricity from coal, the invention of a 
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com mutatorless continuous-current machine, or an alternate- 
current accumulator, will have transferred the science of 
dynamo construction to another basis. We hardly agree 
with the autbor’s conclusions, and think the designers of 
the future will be just as keen on reduction of the weight 
of copper and iron in a dynamo as those of to-day. | 


Rectification.—Mr. W. L. Hildburgh contributes to 
the number of the Electrical World for April 14 the first 
of a series of articles ontitled “The Production of 
Asymmetrical Alternating Currents by Means of Elec- 
trolytic Polarisation.” The articles in question are a 
condensation of a thesis prepared by the author when 
qualifying for the degree of Doctor of Philosophy at the 
Columbian University. The first article starts with a 
definition of terms, which we are obliged to refer to before 
giving the author's conclusions. Thus by “asymmetric 
efficiency the author means the ratio of total to useful 
unidirectional current in an asymmetrical conductor. A 
single-cell rectifier is an asymmetrical conductor, each of 
whose similar parts consists essentially of a single elec- 
trolytic element. The useful part of an asymmetrically 
affected alternating-current wave is the larger part. The 
useful current flows during the time represented by that 
part of the wave, and in the useful direetion. The useless 
part is the smaller part of the wave, and neutralises a 
portion of the work done by the useful. The author 
proceeds to describe some two-cell rectifiers and to 
give curves which he bas obtained both from theory 
and practice from the use of these. The author’s conclu- 
sions on the uee of such rectifiers are briefly as follows: 
The smaller the passive plates the higher is the efficiency of 
the combination. On the other band, the higher the total 
resistance the lower the efficiency. There is naturally a 
series of maximum values of efficiencies, one for each 
frequency in any particular rectifier, which are reached 
only when there is no external resistance. The author also 
finds that the higher the frequency, the lower the efficiency. 
When the frequency is very high in a theoretically perfect 
rectifier little effect is produced, but this effect is increased 
owing to the capacity of the passive plate becoming’smaller as 
tho frequency is increased. If the active E.M.F. be increased, 
the zero-line of asymmetry (the line representing the con- 
tinuous current through the rectifier) will be shifted, and 
only tho part of the useless ” projecting over the true zero- 
line will be choked, thus reducing the efficiency, though 
the amount of unidirectional current is increased. If the 
impressed E M.F. be kept low, asymmetry may cease com- 
pletely. As long as the decomposition value is not exceeded, 
the author finds that in the passive cell the efficiency is 
independent of the E M.F. and of tho shape of the E M.F. 
wave. The higher the frequency used, other conditions 
remaining the same, the greater is the quantity of direct 
current, as read on the ammeter, obtained from a rectifier. 
Thus the quantity also increases with the size of the plates. 
The author proceeds, in his conclusions, to refer to other 
small points of interest in the details connected with the 
working of such rectifiers, and reserves his final article for 
single-cell rectifiers. His conclusions, however, on the 
coupling of these two-cell rectifiers are of interest. These 

re as follows: Rectifiers for high impressed E. M. F. s 
may be formed by joining a number of two- cell rectifiers in 
series. If n rectifiers are put in series and the passive 
plates in each made n times as large as before, neither the 
internal rosistance nor the efficiency will be changed, 
though the ability to asymmetrically affect an alternating 
E.M.F. n times as great as at first has been gained. If n 
rectifiora are put in series without changing the size of the 
plates, the efficiency will be the same as in a rectifier 


having plates =the size of the plates in each. The number 


—— 
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of rectifiers and the impressed E. M. F. should, for the best 
result, be proportioned to their circuit as primary cells are 
proportioned, each primary cell being represented by a 
rectifier and a certain fraction of the impressed E. M. F. 


Light Railways.—The annual report of the Light 
Railway Commissioners, together with a covering report 
of the Board of Trade for the year ending Dec. 31, 1899, 
has just been published. The Commissioners state that 
in the year 1896-97, 56 applications for orders to authorise 
light railways were made; in the year 1897-98, 65 applica- 
tions; and in the year 1898 99, 94 applications. In the 
month of November, 1899, for the first half of the year 
1899-1900, 43 applications were made. Eighty-eight 
orders have been submitted (in respect of 91 applications) 
to the Board of Trade for confirmation, and about 20 
others will probably be submitted in the early part of this 
year. From a classified list it appears 122 of the applica- 
tions received since the Act came into force were for light 
railways resembling ordinary railways. Of these, 53 bave 
already been sent to the Board of Trade, and represent a 
mileage of 611, and an estimated outlay of £3,380,167. 
Again, 133 of the applications comprised lines which the Com- 
missioners describe as road or street railways. Of these, 34 
have been passed to the Board of Trade, with a total mileage 
of 182, and involving an outlay of £1,282,878. Of the 
94 applications for the year 1898-99, nine were withdrawn 
prior to and three were rejected without the holding of 
a local enquiry, leaving 82 to be dealt with. Up to Dec. 1, 
1899, the Commissioners had held local enquiries as to 67 
of these applications (47 being approved, two adjourned, 
one withdrawn, and 17 rejected), but 15 still remained 
for local enquiry. They proceed to report that further 
experience has verified the apprehension, expressed in 
the previous report, that it would prove impossible for 
them to deal with the great and increasing number of 
applications within the proper time for so doing. In the 
year 1897 there were held 48 local enquiries; in 1898, 
54; and in 1899, 73, but arrears have nevertheless 
accumulated to the extent set out above. In holding 
such enquiries a considerable time is necessarily occupied 
in travelling to and from tbe localities, often in remote 
parts of Great Britain. The Commissioners are, therefore, 
compelled to point out that unless some fresh arrange- 
ments are made, there may be an increasing block of 
arrears detrimental to the working of the Act. The 
report of Sir Courtenay Boyle for the Board of Trade 
shows that very nearly all of the orders passed by the 
Light Railway Commissioners are confirmed by the Board. 
The confirmation of the Dundee and Broughty Ferry Light 
Railway Order was opposed by the Caledonian and North 
British Railway Companies, the owners of the Dundee and 
Arbroath Joint Railway, on the ground that the proposed 
undertaking would have so material an effect on the 
existing undertaking of the companies that the proposals 
of the promoters ought to be submitted to Parliament in 
accordance with the provisions of Section 9 of the Light 
Railways Act, 1896. After hearing the objections urged 
by counsel on behalf of the railway companies, the Board 
of Trade decided that the objection should be upheld, and 
they refused to confirm the order. Since the date of the 
Jast report, the Treasury bave agreed to make the follow- 
ing advances in respect of light railways authorised by 
orders that have been confirmed by the Board of Trade: 
Dornoch, £5,000, in addition to £9,000 previously pro- 
mised; Welshpool and Llanfair, £7,000; Wick and 
Lybeter, £20,000. The Treasury bave also conditionally 
agreed to advance £16,000 in the case of the Kelvedon, 
Tiptree, and Tollesbury order, still before the Board of 
Trade, 
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AMERICAN CENTRAL-STATION DESIGN. 


Under this heading in our issue for April 6 we gave a 
description of the oilers and boiler-houses of the new 
station of the New York Metropolitan Street Railway 
Company. We now propose to give a few details as to the 
dynamos, etc., in this station. Thus the central generating 
plant will consist, when completed, of 11 main engines, 
each coupled to a 3,500-kw. three-phase alternator. The 
machines will stand an overload of 334 per cent. for four 
hours, which gives them a carrying capacity of 5,000 kw. 
The as stated in our last article, are able to con- 
tin y stand this overload. These machines are of the 
revolving-field type, with external stationary armatures, 


and the field ring is mounted on a spider consisting of 
eight arms, which is cast in one piece with the hub. This 
casting is keyed to the 37in. compressed-steel forged shaft 
by means of two keys, 5in. by 25in., placed 90deg. apart 
from each other. This arrangement can be seen by referring 
to Fig. 1. For the purpose of preventing any great rush 
of power from the flywheel rim to the field ring from 
passing through the shaft and straining the keys, tho 
flywheel hub is bolted to the spokes of the field-ring 
spider ata distance of 4ft. from the centre of the shaft. 
We notice in the Electrical World, from whence we gather 
the information concerning this plant, a photograph of 
one of the huge spider castings uscd for the generators. 
In order to obtain a frequency of 25 cycles per second at 
75 revolutions per minute, each machine has 40 poles, com- 
posed of sheet-steel punchings surrounded with an edgewise 
winding. The diameter at the air-gap is 16ft. 8in. The 
poles, in conformity with the usual General Electric practice, 


Fie. 1.—Plan and Elevations of the 8,500-kw. Generators. 


are bolted to a cast-ateel yoke ring, which is bolted to the 
spokes of the spider. This yoke ring is built up of four 
sections, each of these being half the full axial width of 
the ring, and spanning half the circumference. This is 
clearly shown in Fig. 2. The rim tension of the sections 
is carried across the butt joints by means of double-headed 
keys, such as are usual in flywheels. 

he exciting current is introduced to the revolving field 
through carbon brushes bearing on cast-iron rings, which 
are split so that they can be removed if necessary. The 
resistance of each field is one-third ohm, the necessary 
amount of exciting current to deliver full vol i. e., 


6,600 volte—from the armature at full non-inductive load 
1 amperes. For purposes of regulation the magnetiam 


been carried fairly high on the saturation curve, and 


ae: 
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the air-gap has been made very narrow. In this way 
very atiff fields are avoided in the machines. 

Working at a high density, the magnetomotive force of 
the armature reaction cannot cause as great a change of the 
field strength as if the density were down on a steeper 
portion of the magnetisation curve, and on this account 
the. throwing off of full non-inductive load causes a rise 


ok voltage of only 5 per cent, above the normal 6,600 volts. 


The necessary field current for 6,600 volts varies from 
275 amperes at no load to 300 amperes full load non- 
inductive. The pressure at the field terminals at full non- 
inductive load being obviously 100 volts, this gives a margin 
of 25 volts of the 125 generated by the exciters for over- 
coming tbe increased armature reactions due to lagging 
currents. The number of field ampere-turns are reduced by 
the small air-gap, the armature short-circuit current being 
directly proportional to these. The short-circuit current 
of these machines is legs than 800 amperes per leg with 
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full-load excitation, and the air-gap varies from gin. at the 
pole centre to iin. at the tips. In Fig, 3 may be seen the 
efficiency and no-load saturation curves. The frame of 
the outside stationary armature is of the usual type, with 
an external diameter of 214ft., and it is mounted or sliding 
foundation-plates, so that it can be moved to clear the field. 
On account of the high potential of the armature currents, 
the winding is carried in a few large slots instead of in a 
number of small ones. There are six slots to each pole, 
each being about ljin. wide by 3łin. deep. These slots 
contain former-wound coils, of which there are two per 
poa per phase. They are made of copper cable, and fixed 

what is known as double-chain winding. In one of the 
galleries is mounted a 300-kw. step-up transformer, giving 
20,000 volte, with which to test the insulation of the arma- 
ture winding, etc., of the machines. The copper loss in 
the armature at 3,500 kw. is 264 kw, the core loss being 
estimated at from 14 to 2 per cent. of the rated output. 
Taking the mean between these two, the efficiency curve 
shown in Fig. 3 has been obtained. The efficiencies at 
various loads are as follows: at full load, 96 ˙7 per 
cent.; at 1} load, 97 per cent.; at } load, 96°2 
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Fie. 3.—Axial Section through Field and Armature. 


per cent.; at 4 load, 948 per cent.; and at 4 load, 
90:8 per cent. Each machine has a gross weight of 
about 130 tons, the rotating part being about half of this. 
A very characteristic featurc of the high-tension circaits in 
this station and the sub-stations is the use of patent electro- 
pneumatic oil-break switches, no air-break switch being 
used. There are to be about 100 of these circuit breakers 
in the main station, all of the same size and differing only 
in current-carrying capacity. None of these will be of 
the hand-operated type and muunted on the back of the 
switchbvard, as each is to stand alone on its own fonnda- 
tion, with its three phases in three different cells divided 
by brick walls. The circuit breakers are to be operated 
by pneumatic power, the compressed air forcing a piston 
up or down in a vertical cyclinder above the top of the 
brick cell holding the live parts. The valve controlling 
the cylinder is worked by the one magnet with which the 
apparatus is fitted, this magnet on excitation pulling its 
armature down and working the valve. The valve is 
closed by means of a spring when the current is 
cut off from the magnet. The magnets are supplied 
with current at 110 volta from exciters at the main 
station. The compressed air for the pneumatic cylinders 
is supplied by motor-driven air-pumps with automatie çon- 


trollers. The main position of the oil circuit breaker raises 
or lowers a metal cross-head carrying three wooden rods, 
which extend down into three cells, each containing the 
switobing apparatus for one leg of the circuit, The cells 
being separated by brick partitions, a burn-out in one cell 
cannot spread to the others. As the opening of two legs 
breaks a three-phase circuit, an arc in one cell will not 
render the breaker useless The circuit-breaking s of 
the breaker consist of two brass cylinders for phase, 
into the tops of which two copper rods extend from above, 
these two rods connecting the two cylinders together when 
lowered bY the croas-head to which they are attached. 
The two brass cylinders in each cell are respectively 
mounted on copper castings, to one of which is connected 
the incoming lead and to the other the outgoing lead cf 
the same phase. Each cylinder is nearly filled with traneil 
oil, and is covered by a metal cap. When the three pairs 
of rods on one croas-head are b their ends make 
contact with the copper castings under the cil and the 
circuit is closed. When the are lifted the circuit is 
broken under the oil at two points in each leg, or six 

ints in each complete three-phase switch. The oil 
reakers are made in two capacities, one rated at 800 
amperes and used for generators and groups of feeders, the 
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other, rated at 300 ampores, being used for single feeder 
and substation high-tension work. These oil breakers 
bavo been subjected to the most severe teste, and have 
come through the ordeal exceedingly well. 
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ELECTRICAL UNITS. 


\ 


The following is a communieation by Prof. Emil Budde, 
of the well-known firm of Siomens and Halske in Berlin, on 
the proposals by Prof. Fcesenden for altering the practical 
electrical units. As these proposals are likely to come before 
the congress at thé Paris Exhibition in August, we think it 
well to print in full Prof. Budde's letter to the Electrical 
World of New York. The letter in question tends to 
confirm our opinion that the objéctions to the alteration of 
the present units would more than counterbalance any 
advantage to be derived from the change. Prof. Budde's 
letter reads as follows : 


I have read with much interest an article by Prof. 
Fessenden on a proposed syatem of unite. When the 
congress gathered in ‘Paris to establish a system of 
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practical unite—the ohm, ampere, etc.—I considered the 
action premature. I myself was not a member of that 
eongrees, but talked over the matter with Prof. G. 
Wiedemann, who, while he shared my views and spoke in 
Paris against the introduction of the units named, was 
unable to overcome the majority in favour. I simply 
mention this in order to show to you that from the 
beginning I was not an uncompromising advocate of the 
present practical system. 
My present view, however, after ripe reflection, is that I 
would consider any attempt to change the current system 
of practical units a serious error, because the at 
machinery of international agreements and national laws 
must not be treated like a toy. The law-giving bodies 
of the different countries which bound themselves to the 
resulta achieved in Paris and Chicago would rightfully 
reject any attempt to make a change at present in the 
international units as uncalled for, and olectricians could 
not receive a more severe blow in the estimation of the 
public than if they should attempt at present, when the 
practical unite are laws, to come forward with plans for 
changes. Both the law-makers and the public would 
characterise such an attempt as frivolous, and I do not see 
how electricians could well refute such a charge. Attention 
need be only casually called to the millions of measuring 
apparatus and the hundreds of thousands of contracts which 
would be affected by a change of units. 

Through the laws of the several States not only the con- 
ceptions but the nomenclature of the practical units are 
fixed, and we cannot agree with Mr. Fessenden when he 
says that while electricians could sell electrical energy by 
the ampere and watt, they are not obliged to do so. In 
Germany it is forbidden by law to sell or measure electrical 
energy otherwise than by the ampere, watt, etc., and the 
public sellers of electrical energy are also required by law 
0 = the names of ohm, volt, ampere, watt, coulomb, and 
arad. 

With this situation in view, it is my firm conviction that 
the practical unite, such as they have been determined by 
international agreement and national law, must remain as 
they are, and that neither their definitions nor their names 
should be interfered with. 

Accordingly, the propositions of Mr. Fessenden, as far as 
they refer to purely electrical matters, including “ capitat,” 
are eliminated at tbe outset, and there only remains the 
proposition to introduce permitat in place of magnetic 
permeability. If, in accordance with Fessenden’s proposi- 
tion, we designate permeability by m and “ permitat” 
by p, the relation between the quantities would be m = 4 r p, 
His reasons are supposed to be based upon the assumption 
that the introduction of permeability as a fundamental 

uantity is more nearly in accordance with the Maxwell 
theory, and its object is supposed to be the elimination of 
the 4 r from the equation. 

We will now. see whether the object is attained. The 
formula in which the electro-technician comes most into 
contact with 4 1 is the Hopkinson equation for the ampere- 
turns necessary to drive N lines through a magnetic 
circuit. If we designate the number of ampere-turns by Z, 
the length of each part of the magnetic circuit by l, its 
cross-section by g, and the permeability by m, and if we 
furthermore distinguish tbe several parte of the circuit by 
1, 2, 3, etc., we have the Hopkinson formula: 


2-1 (Mh Mh B ..). 
l Amg Mm 92 m 48 My 
or, if the induction B is introduced, 
2-4 ( Faltey, .. t. 
Gat m m. 
According to Mr. Fessenden’s proposition, permitat is 


now to be introduced. If this is done, by means of tbe 
equation m= 4 u, the formula becomes 


1677\ pn, a 


that is, we have no longer 4 7, but 16 22 in the formula. 
It is suspected that this is not the result desired by Mr. 
Fessenden. In order to avoid the undesirable result, we 
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must not use m=47 u, but ~=4 m m. Then, indeed, the 
4 x would disappear in the Hopkinson formula. But there 
would not be much of a practical gain, because in practice 
there are more or less air-gaps usually in the magnetic 
circuit. For this we retain in the denominator the perme- 
ability of the air, and as this is already 4 7, we must, as 
before, make a division with 4 7, and the whole difference 
is that this 4 now bas the name of “permitat of the 
air.” : 

Further, in order to absolutely establish the equation 
u = d m, we must assume that the number of lines of 
force which come from one magnetic unit pole are 16 7°, 
and this 16 12, or at least one of the two 4 7’s composing 
it, would make itself felt in a most disturbing manner in 
all theoretical calculations in which the Hopkinson unit 
pole enters. The student, under these circumstances, 
would probably be compelled to exert himself mentally 
more upon the 4 r than he does to-day. 

If Mr. Fessenden's proposition fails so signally in its 
object, it is proven that something in connection therewith 
has been overlooked. The fact is that the quantity does 
not appear once, but twice in electrical science. It appears 
first in the determination of the number of lines of force 
which go from one pole. Here it is introduced by the 
integration of a spherical surface of radins 1, comes into 
connection therefore with the number 4 and represents a 
surface integral in the case of the magnetic pole as well as 
in the case of an electrical point. 

The quantity is again met with if, according to the Biot- 
Savart law, one expresses the work done by a magnetic 
point when it encircles a current. Here ~ is the result of 
the integration over a circumference. This second ~ is 
radically different from the first. Both play their particular 
parts in theory, and as is to be inferred from what I have 
already stated, they cannot at the same time be shut out of 
the theory. At all events, I cannot see that the 4 r creates 
as much mental effort as Mr. Fessenden says it does. The 
pages in Maxwell on this subject can be readily mastered 
in one hour by anybody of mathematical attainments, and 
even while one may change the definitions at will, the 
student must nevertheless work through these pages in 
order to become thoroughly acquainted with the theory of 
electricity. In my opinion, therefore, there would be no 
lightening of his task by attempting to dislodge the old 
units, 

Perbaps, however, the burden whicb, according to Mr. 
Fessenden's idea, is imposed upon the student by the 
present status of the theory is artificially produced, and 
is due to the use by teachers and writers of inaccurate or 
wrong definitions. Mr. Fessenden, for instance, says “ the 
henry is 10° lines and not 10° units of magnetic quantity.” 
In reality, the henry, according to the Chicago definition, 
measures neither a magnetic line nor a magnetic quantity, 
but is a unit (in the electromagnetic system) of the 
coefficient, L, in the equation 


for the relation between current, i, and E. M. F., E, is a 
circle containing resistance, R, and self. induction, L. The 
henry in its nature, therefore, is a length of 10m. 

Besides this, Mr. Fessenden confuses in the well-known 
Maxwell equation, B= H+ 47 T, the quantities H and T, 
and makes other like errors. These classes of errors increase 
the difficulty of understanding the subject. 

In conclusion, I wish to call attention to a simple method 
of removing the little difficulties attending the division by 
a r. The electrician is never in a position to bave every 
piece of tin or iron with which he works inspected as to ite 
permeability. He, in fact, depends upon the permeability 
of the material which he receives from trustworthy dealers. 
A dozen measurements are taken in connection with this 
permeability, and then the B used in practice must be 
interpolated, We must also make graphic tables of these 
permeabilities, and there is but little work necessary, if 
instead of a graphical demonstration of these permeabili- 
9 , or, better 
m m 
atill, the logarithm of this quantity. Then it is clear that 
further calculations are very simple, 


ties, m, the curve at once gives the value 
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On Distant Electric Power Transmission. 
BY PROF. GEORGE FORBES, F.R.S., MEMBER. 
(Concluded from page 625.) 


I now turn to the second portion of this paper dealing with 
some of the problems which, I suppose, have been threshed 
out independently by each one who has had to carry out any 
large transmission scheme. I wish to draw attention to Lord 
Kelvin’s law of economy, to the use of boosters and phase 
rectifiers, to the relative merits of different kinds of polyphase 
systems, to overhead and underground conductors, and to the 
use of aluminium. 

Telvin's Law. —I should like to see an accurate volume pub- 
lished on the correot use and development of Kelvin's law of 
economy. Here I must condense. The data on which we choose 
our current density by this law depends on (1) price of copper; 
(2) price per annum of the horse-power ; (3) interest on price 
of copper. I desire to draw attention to the meaning of (2) and 
(3). hen using water power which is unlimited compared 
with the demand, (2) is the price per annum of generating the 
power. When the water power is limited and the demand 
unlimited, (2) is the selling price of the power. If the copper 
be mortgaged, (5) is the interest paid on the mortgage, say 
4 per cent. If the copper is paid for out of capital, (3) is the 
interest to be paid in dividends on the capital, say 15 per cent. 
I do not think that attention has been explicitly directed before 
to these points. 5 

Bocsters.—Lord Kelvin's law as he announced it was only 
true if the electric power measured at each end of the line was 
approximately the same; in other words, if the percentage 
drop in volts was small. Ayrton and Perry showed that Lord 
Kelvin, theough neglect to notice this, was led to deduce wrong 
conclusions as to the economical current density to transmit 
power from Niagara to New York. But by using boosters along 
the line the drop in volts can be corrected. Take as example 
an ordinary transmission line of 40 miles, in which the ohmic 
loss in power and volts is 40 percent. Divide the line into 
four sections of 10 miles with a loss of 10 per cent. in each. 
Now place alongside of it a booster line. At the 10-mile 
station increase the volts to the original amount by a booster 
at the expense of 10 per cent. of current. In the second 
section there is only 90 per cent. of the current, so if the con- 
ductor is the same sectional area throughout, the second section 
of the booster line may be 11 miles before losing the same as 
any section of the non-booster or ordinary line. The third 
section will have a length of 1°1x1‘1x10 miles=12°1 miles; 
the fourth has a length of 13°31 miles. Thus, on the booster 
line the total loss of 40 per cent. is reached only after traversing 
a distance of l 


10+114+12'1+13:31=46-41, 


instead of 40 miles without boosters, and with the same sized 
wire. If instead of keeping the wire of constant section in 
the booster line we had kept the length of sections each of 
10 miles, and had kept the current density constant, the 
sectional area of the conductor in the four sections would have 
been in the ratios 1'0, 0'9, 0°81, 0°729, whose sum is 3:439. 
The weight of copper on the booster system would be thus 
‘reduced in the ratio 3'459 : 4, while the efficiency would be 
65°61 per cent. instead of only 60 per cent. without boosters ; 
or, to put it in another way, the same loss at 40 miles would be 
obtained on the booster line with a reduction in weight of 
copper in the ratio of 34°42 : 402, which requires only 74 per 
cent. of the copper. In this example the loss in the booster 
has been neglected for simplicity of description, but would be 
taken account of in practice. If the efficiency of the alternating- 
current booster is 98 per cent: on one-tenth of the power, the 
total loss in the booster is 1-50 x 1-10 = 1-500 of the power, 
which may well be neglected in a general statement of results. 
The effects of capacity and self-induotion (if alternating currents 
be used) have also been omitted in this description, and if not 
nullified the usual corrections must be made. 

Table I. gives the weight of copper per horse-power and 
kilowatt delivered at the receiving end of a transmission line 
100 miles long with 10,000 volts at the. fee end without 
boosters — i. e., in one section. Tables II., III., and IV. give 
the results with boosters when the line is divided into two, 
three, and four sections respectively. Corrections must be 
made for capacity, self-induction, temperature, and sag. 
Another way of working the booster system is to add to the 
distance already covered a new section of the same length as 
previous ones, with the current density calculated by Lord 
Kelvin's law. In this case the cost of power must include the 
cost of copper up to the commencement of the new section. 
We may start with one section and with power costing nothing. 
‘In this case Kelvin’s law gives the economical inefficiency = 2 
(see my paper before the Society of Arts, November, 1898). 


TAnLk I.—100 Miles; 10,000 Volts. One Section. ¢=Inefficiency. 
E= Efficiency. 


Tons of Tons of | Tons of | Tons of 
copper | copper copper | cop 
+ |e per KW. r H P. 2 . r KW. per Fe. 

elivered | delivered. | | Selivered. delivered. 
100| — 1°46 | 685 72800 54309 
101990 1°47 | 680 72230 53884 
102980 148 676 71689 53480 
1°03 | 971 149 671 71179 53100 
104962 1:50 | 667 70695 52739 
105952 1510662 70236 52396 
106 943 1'52 | 658 69801 52072 
1:07 | ‘935 1'53 | 654| 69388 51763 
1 08 | 926 1:54 | 649 -68997 51472 
109917 1°55 | 645 68624 51194 
1:10 | 909 1:56 | 641 | 68271 50930 
1:11 | 901 1:57 | 637 67936 ‘50680 
1:12 | :893 1°58 | 633 67617 50442 
1'13 | 885 1 59 | 629 67316 | 50218 
1'14 | 877 1:60 | 625 67030 J 50004 
1:15 | 870 1:61 | 621 | 66756 ‘49800 
1:16 | 862 1:62 | 617 66499 49608 
1°17 | 855 1:63 | 614| 66254 49426 
1:18 | 847 1 64 610 66021 49252 
1'19 | 840 1:65 | 606 65801 49088 
120 833 1°66 | ‘602; 65592 48932 
1 21 | 826 1-67 | 589 | 65393 48783 
122 820 1°68 | 595 65206 48644 
1231813 1 69 | 592 65028 48511 
1'24 | 806 1'70 | 588 64860 48386 
125 800 1'71 | 585 64702 48268 
1'26 | 791 1°72 | 581 64551 48155 
1'27 | 787 1:73 | 578 | 64409 48049 
1:28 | ‘781 1:74 | 575 | 64276 47950 
1'29 | 775 1:75 | ‘571 64149 47855 
1'30 | 769 1:76 | 568 64031 47767 
131763 1:77 | 665 63919 47684 
1:32 768 1:78 | 562 638148 476059 
133 752 1:79 | 559 637170 475329 
134 746 1'80 | 556 636255 474646 
135 741 1:81 | 552 635401 474009 
1°36 | 735 183 | 546 633870 472867 
127 730 185 541 632559 471889 
1˙38 725 1:87 | 538 631452 471063 
1:39 | 719 1°89 | ‘530 | 630536 470380 
140 714 1 91 | 524 629798 469829 
141 709 1935188 629228 469404 
142 704 1:95 | 513 628813 469094 
143 699 1 97 | 508 628544 468894 
144 694 199 503 628416 468798 
1:45 | 690 2 00 | 500 628400 468786 


The weight of copper for this section per kilowatt delivered 


: 2 
=4 x 1,571 (Vals . In any other section, the nth, let 
Volts 


en be inefficiency of that section ; 
1,571 Ga be weight of copper for „ 


Volts = 
En be accumulated inefficiency of n sections ; 


1,571 (Fae) Cn be accumulated weight of copper 


oits 
(In Table VI. I call cn and Cn the copper factor); 
. 2 
then en = 1+ ORANE EE > Cn = bs 5 
Jen — 1 +1 en — 1 


En =e, e en; Cn = en Cn 1 Cn. 


TABLE II.— 100 Miles; 10, 000 Volts. Two Sections. 


Efficiency. Inefficiency. 5 
1117 as e 2°27 
2 8 BZ) ⁵ scones 504 
TOS. ͤĩ”»ỹͤ 8 31 “„ 333 
Ik —n 1 ;öͤ 395 
SGG ͤ ˙ R 19 8d 1451 


Table VI. gives the values of these quantities for 24 sections of 
equal length, uncorrected for capacity and self-induction. If, 
now, we wish to use this table for other cases where the cost of 
wer is Cr , which corresponds in Table VI. to an inefficiency 
r ; then the economical inefficiency, say, for eight: sections is 


+8 and the economical weight of copper per kilowatt - 


5 

delivered is 1,571 7575 . (Cr + 8- Cr). In this way Table V. 
0 

has been computed. Tables I. to VI. embody some of the best 

results of my study of the booster method from the year 1894 

up to to-day. The curves on Fig. 2 show the tons of copper 

required for each horse-power delivered at different inefficiencies. 
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Tastes [II.—100 Miles; 10,000 Volts. Three Sections. 


Total copper per horse- 


Efficiency. Inefficiency. 


power delivered. 
PP rr TET 488 
PG II. *435 
1I11üͤ 8 . 393 
ISS J 361 
„ OD sassa 336 
18 eee 9 eee 5 5 „% %%% e 315 
„„ 9 ͤ ³˙ 1A 900 
e E AE „ dean: 290 
E arerioei E E E caves 283 
32 TETT 22 2 32 e eds E ET 280 
SG ves 0 Gactaat — 280 
„ JJ ‘285 
4 e „„ 295 
P A J eas 311 
SSS J asec: 336 
„ I esac sees 375 
SS T E MB E E 437 
8 esis JJ;˙ 545 
FFͤX. EE VVV 766 
„„ JC 1°441 
TABLE IV.—100 Miles; 10,000 Volts. Four Sections. 
Tons copper horse- 
Efficiency. Inefficiency. power delivered. 
"10: E DO aik 844 
JJ C7 207 
8 . JJC 20 
P VO: sera 305 
O2  saswedaces . C 1'435 
TaBLE V.— 100 Miles; 10,000 Volte, Eight Sections of Different 
Current Doneit iee. Toi i 
8 copper per horse- 
Efficiency. Inefficiency. power delivered. 
P JC ͤ 396 
z „ ( 318 
77 E E „ J ˙· 330 
22 8 e er SBMS ⁰⁰ ai Seuaan ine 303 
D VVV 273 
JJ ĩ˙ü ß S ³ĩ » ͥ Seneca 241 
. c „ 000 ²˙ A as ‘207 
SIS. A CC 141 
TABLE VI 
Effci his Renae 8 
ciency er ccamu. 
Section. of section 5 factor for| lated kass 
section. inefficiency. facor. 
1 5000 2 0000 4 0000 2 000 4 000 
2 6909 14472 4 6832 2:894 10:472 
3 ‘7721 12952 5°6820 3°749 19 245 
4 8181 12223 6 7223 4 582 30 245 
5 8482 1:1789 7:7687 5:402 43:425 
6 8696 1°1500 8:8147 6:212 58 754 
7 "8854 1:1294 9 8601 7:016 76:217 
8 ‘8978 1'1138 10 901 7°815 95:792 
9 ‘9078 1:1016 11 939 8 608 117-463 
10 9158 1:0919 12:976 9'400 1412286 
11 : 1 0839 14 011 10 188 167 091 
12 9284 1 0771 15:042 10'974 195:012 
13 9334 10714 16:071 11 757 225-001 
14 9376 1:0665 17:099 12 539 257 059 
15 9414 1:0623 18:128 13:320 291:198 
16 9447 1:0585 19:152 14:100 327 382 
17 9477 10552 20 177 14 878 365 627 
18 9504 1 0522 21:199 15:654 405 909 
19 9527 1 0496 22:222 16:431 448 265 
20 9549 1 0472 23 244 17 207 492 664 
21 9569 l’ 24:264 17 980 539 094 
22 9588 10130 25 281 18:754 587-551 
23 "9604 10412 26 300 19:527 638 060 
24 9819 1:0896 27 322 20°300 690 652 


Three Phases 


14,140 
Two Phases 
Fic. 2, 


It will be seen from them that by the booster method I am 
able to reduce the weight of copper (by putting in more turbines 


= 


a 


and dynamos) in some cases to less than one-half of what was 
possible by the old system. The chief advantage of using 
boosters is to save copper at the cost of power generated where 
the latter is cheap and the distance very great. In a paper 
before the Society of Arts in November, 1898, it was shown 
that in the ordinary method of working there is no saving 
of copper when the efficiency is below 50 per cent. But i 
we mih it, we can save copper still farther by making the 
efficiency still lower, and using the method now indicated. 
Fig. 3 explains the action of boosters (1) for single or two 
phase, (2) for continaous current, (5) for three-phase. I believe 
that Mr. Gisbert Kapp was the first to construct an alternating- 
current booster as here shown. Mr. Scott, of Pitteburg, is the 
only person I know of who has published anything bearing on 
this; but his published statements are arithmetically erroneous, 
and so misleading, and he does not appear to have noticed the 

ibility of being able to save copper by reducing the efficiency 

ow 50 per cent. 


Induction Factors and Phase Rectiſiers.— The low power 
factor of induction motors, which lies commonly between 0°6 
and 0°8, must be carefully taken into acoount when designing 
any pri scheme where these are used. Ne motors 
can be adjusted so as to be without either lag or lead. But they 
have not been so largely adopted as they might have been but 
for the necessity of this adjustment. The Oerlikon Company 
have used synchronous motors, doing no work, in parallel 
with the inductive lcad to furnish what has been called 
the wattless current. In this case the synchronous motor is 
excited so as to act as a condenser, and is placed at the 
receiving end of the line. There are other methods by which 
idle synchronous motors may be used to overcome self-induo- 
tion, and this becomes an important matter in long-distance 
transmission. The self-induction of the line has to be taken 
into account, and I would have added to this paper the tables 
necessary for working out all the effecta, and which I have 
used for many years, were it not that this would alter the 
character of the paper. Table VII. has been inserted, how- 
ever, to give some notion of the magnitude of the effect, and 
it shows at a glance the factor by which the ohmic drop of volts 
must be multiplied in order to give the true drop due to induc- 
tion and resistance, with different frequencies, and with different 
diameters and distance of wires, with single phase. Distance 
of transmission does not affect this factor. ought to state 
that an American wire gauge is used in Table VII. only because 
the table was completed when I was working in the United 
States on the Niagara scheme. When dealing with parts of 
the world free from telegraphs and telephones, the beginner is 
apt to lay undue stress on the advantages of using an earth 
return with single or two phase transmission, and overhead 
wires. So soon as he caleulates the effects of induction he 
generally finds that the benefit is not what he thought. Take 
the case of the Niagara- Buffalo line, with cables 0°6in. diameter 
and 30ft. above ground and using a frequency of 25 cycles per 
second. The impedance is the same as with similar cables (go 
and return) 60ft. apart, and the factor is prohibitive. 


Choice of Polyphase Systems.—In choosing a polyphase system 
we may use two-phase, or three-phase star, or three-phase 
mesh. Three-phase star cannot well be used if any consumer's 
plant uses only one-phase, as was proved from actual trials in a 
paper I read before this Institution in 1893. For these cases 
two-phase or three-phase mesh must be used. Three- phase 
mesh subjects the transformers to 1'7 times the electric pres- 
sure experienced by three-phase star, or two-phase, each earthed 
at the centre of the electric system. The principal advan 

of the two-phase is that the two circuits may be electrically 
disconnected, either always or else during tests. This facilitates 
the detection of troubles and gives far greater 5 as I have 
convinced myself beyond doubt in actual practice. It has been 
generally assumed that, using the same electric pressure, the 
three-phase system uses only three-quarters of the copper 
required for the two-phase. This is founded purely on the cun- 
vention adopted in defining the electric pressure. In Fig. 4 a 
three-phase star and a two phase system are represented, each 
with 10,000 volts between any one wire and the middle of 
the electric system, which may be conveniently earthed ; 
and the two systems represented require the same weight 
of copper to give the same effect (though not the same 
number of insulators). The volts between seek eter | 
wires in these cases are 17,520 with the three-phase, an 
14,124 with the two-phase ; yet the convention is to speak of 
these cases as being 17,320 with three-phase and 20, with 
two-phase. This might be an unobjectionable convention if 
the trouble arising from high electric pressure was due to risks 
of sparks passing from wire to wire. I doubt if anyone with 
practical experience of the troubles that do arise could support 
this view. Nine-tenths of the troubles come either from 
accidental or malicious short-circuits, or else from leakage of 
two conductors to earth. The former cause produces a break- 
down in any case. Hence leakage to earth is the only factor 
to be considered in this connection, and in the cases shown in 
Fig. 2 the security, as measured by electric pressure on insula- 
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tion, and the weight of copper are the same for three-phase and 
for two-phase. 

Overhead and Underground Conductors.—The choice between 
bare overhead conductors and insulated cables underground has 
generally to be decided upon considerations other than economy 
or effectiveness. In this country insulated cables will generally 
be employed. In this case self-induction of the line, which we 
know how to compensate in any case, can be got rid of. But 
the effects of capacity, which are more troublesome to deal 
with, are much increased. The electric pressure to be selected 
on an underground transmission depends almost entirely on the 
financial side of the question regarding relative coste for insula- 
tion. The Rheinfelden plant was the first case where the 

ions 
20 


copper per FP detivered. 
Ò 


Tons 
© 
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positions. Only we paint them, so I propose that we 


t or 
varnish our aluminium conductors wherever necessary. We have 
had little experience in this direction. I laid outa few hundred 


yards of jin. aluminium wire on a Scotch estate a year ago, and 
am watching the effects of weather. 

Having now dealt almost entirely with the work of foreign 
manufacturers, I should like to suggest that a British type of 
power transmission might be worked out differing in some 
details from what is becoming the normal arrangement. But it 
would be an impertinence on my part to appear to suggest to 
manufacturers how beat to look after their own interests. The 
reason why I venture to broach this question is that I notice in 
the many tenders that come under my notice for power trans- 


— ——— —— TS CT. 


Fic. 8,—Curves showing Effect of Boosters. 


electric pressure was selected solely with a desire to obtain the 
best economy. In almost all other cases the pressure has been 
chosen by rules which 1 on the timidity or rashness of 
the engineer, and occasionally on his past experience. We have 
not yet reached such pressures as require account to be taken of 
electric air convection or brush discharge from surfaces of small 
radius of curvature, except for temporary experiments. 
Aluminium Conductors.—A few words must be said about 
the use of aluminium as a conductor. The weight of aluminium 
required is almost exactly one-half of the copper which would 
2 


roduce the same effect. The diameter of cable is 28 per cent. 


excess of one made of copper, and the cost of insulation for 


K 


— Fie 4.— Diagram of Booster Conrections. 


an underground cable is increased in about the same proportion 
when we pass from copper to aluminium. Aluminium is not a 
pleasant metal to deal with, but its high conductivity will make 
it invaluable for overhead transmission. It is true also that 
the weight to be supported on posts is half of copper, but the 
surface exposed to the wind is greater and its strength is not 
great. The chief drawback to its use, especially overhead, is 
its liability to become rotten. This defect does not exist if the 
metal be pure, and especially if free from sodium. But exposure 
to the atmosphere, es y near the sea, induces deteriora- 
tion. The fact that aluminium is easily oxidised ought not to 
condemn it. The same is true of iron and steel, and yet we do 
not hesitate to place structures of these metals in exposed 


mission a tendency to orystallise the proposals and to settle into 
grooves which do not seem always to be the best. This stereo- 
typed character has lately forced itself on my attention in 
connection with the proposed Mysore development of water 
power and electric transmission over 90 miles. I received five 
tenders from the firms most experienced in this work in Europe 
and America. The most remarkable feature was their great 
resemblance to one another except. in certain details. They 
all used three-phase alternating currents generated at an electric 
ressure between 2,000 and 3,000 volts. The units varied 
rom 1,000 h.p. to 1,333 h.p. Three used mesh connections, 
and two used star connections. The frequency varied from 
25 to 40. All used separate turbines for exciters. All had 
turbines and dynamos on the same horizontal shaft. The elec- 
tric pressure used for transmission varied from 23,800 to 50,000 
volts. Three preferred oil cooling for transformers, one air 
blast, and one natural ventilation. The line construction varied 
considerably, so did the working of the distant transformer 
station. It is not desirable to go further into details, but it 
may be said that in every case two complete and independent 
sets of conductors were prop Also the loss allowed on the 
line was not determined by Lord Kelvin's law, but generally on 
the basis of enabling the proportioning of volts to load to be 
capable of adjustment without altering the speed. Most of the 
arrangements now mentioned are admirable, and their similarity 
shows that there is a consensus of opinion in their favuur, 

I would suggest as subjects worthy of your consideration the 
following points: (1) the arrangement which suits a trans- 
mission line which is also a distributor of power does not 
necessarily yield the best results fora plant transmitting the 
whole power to a long distance; (2) the high-pressure con- 
tinuous-ourrent system is very suitable for certain cases, as 
worked out at Genoa ; (5) the two-phase alternating current is 
to be preferred over the three-phase in many cases, and 
especially where an earth return can be used ; (4) the horizontal 
shaft for turbine and dynamo which is so much in vogue, might 
well be replaced by a vertical shaft, as at Niagara, Rheinfelden, 
and other places. I should like to mention other matters, but 
do not consider the time opportune. Some, no doubt, will be 
spoken of during the discussion, and any remarks from others 
who have had experience of these matters will be of value. 
Most of what has been said in this paper has reference 
primarily to cases where water power is used, and generally 
to countries where bare overhead conductors are permitted. 
But generally the same considerations have a bearing upon 
cases where the power is generated by steam and where the 
cables are underground, although the distinctive characters 
of the two cases are very marked. With insulated cables 
the cost of installation takes away from the superiority of 
two over three phases, except perhaps when a common 
return is used. The same cause acts against the use of 
aluminium in place of copper underground. Again, in 
cases of generating power at the coal-pits, the transmission 
line generally becomes also a distribution line and militates 
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against the use of known methods for increasing the power 
But the most important difference between an under- 
ground and an overhead transmission must be noticed—viz., 
that induction in one case, and capacity in the other, is the 


factor. 


trouble that demands the most careful attention. 


Dia.“ Distance, 
and Gin. | 
gauge Factor. 
l- auii 1'842 
si aia 1:387 
3 1-111 
0000 1 
000 ...... 1:057 
O00 1'038 
9 1:0264 
E- ei 2'291 
5 1:624 
r . 1:1 
0000 1°146 
000 ...... 1:100 
00 1:067 
a TA 1 046 
2 7:7638 
T 5 014 
E aee 27 
n s 1 889 
22 1285 
000 00 1 222 
O00 1°152 
8 1:1034 
oe 1:0710 
18 1 0478 
2 1 0324 
Io 1:0216 
ree 1 0142 
5 1 0094 
0 aui 1 0063 
T asak 1:0042 
8 1 0027 
| re 1:0018 
10 1:0011 
I eek 3 51 
12««ͤC 2 338 
e 1462 
0000 1 -362 
000 1252 
O00 1173 
. 1:121 
E 42447 
8 2 7520 
1 6342 
0000 15033 
000. ...... 1 3566 
00 12493 
l 1:1747 
1 6 2681 
3 9738 
. 2-1817 
0000 1 9583 
000 ...... 7002 
00 1 5040 
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It has been my desire in this paper to disclaim all idea of 
teaching the members of this Institution anything about their 
profession. This is not a classroom. The object of this paper 
is only to put down a few of the ideas about electric trans- 
mission that have occurred to me in practice during the last 
10 years, and which seem to be the most important at this date 
to draw attention to, and to ask other men of experience in 


re ’ | this work to tell us some of the results that they have obtained. 
Factor. — k—— ͤ ſé——— N 
2904 At the extra meeting of the Institution, held at the 
.. 1 903 Institution of Mechanical Engineers on the 3rd inst., 
. 1267 The PRESIDENT (Prof. S. P. Thompson) stated that, in 
bute 1'203 | accordance with their articles of association, the Council 
eon 1000 | had chosen as an honorary member Mr. Joseph W. Swan, 
... 1 061 | F. R. S., their past-president. This gentleman had signified 
to the Council his willingness to accept the honorary 
855 3-763 | membership. The President also stated that the annual 
ee 2378 | conversazione would be held on June 26. 
9 —— 1°44] Mr. H. M. Sayers then read his paper on The Calcula- 
ue 1 tion of Distributing Systems of Electric Traction under 
. .. 1155 British Conditions.“ 
aloes 1:106 The following were tho candidates be lloted for at the 
meeting: 
trees 15 55 Members.—E. S. Jacob, 16, Victoria-etreet, Westminster, S. W.; 
— 9017 F. T. Trouton, Caerleon, Killiney, co. Dublin. 
so 2835 | Associate Members.—P, K. Higgins, 627, Lockerbie-street, 
.. 1 637 Indianapolis. Ind., U.S.A. ; B. Leslie, 36, Victoria-street, Wesb- 
1498 | minster, S. W.; H. M. Sillar, 1, Torriano-cottages, Camden - 
. 1345 road, N. W. 
„ 1235 A ssuciates.—R. G. Allen, 7, Longwood- avenue, S. C. R., Dablin; 
1 1:160 | W. J. Blenbeim, Faraday House, Charing Cross-road, W. C.; 8. 
.. 1.108 | Flower, Middle Hill, Broadway, Worcester; F. M. Hartley. 
es 1:071 Station-grove, Wembley, Middlesex; F. J. Lowe, 28, Hanover- 
a 1048 | Street, Leeds; D H. Patrick, Earlsdon, Coventry; J. F. J. 
an 1031 | Reynolds, 47, Victoria - street, Westmioster, S. W.:; H. E. 
nine 1:0203 | Thompeon, 15, Falcon-road, Birkenhead. 
Aion 1:0134 Students. —A. H. Bennett, R. W. Penny, and R. Westbrook, 
on 1 0087 | Faraday House, Charing Cross-road, W.C.; G. E. Turnbull, 
7 1 0056 | 3, Oakley-erescent, Chelsea, S. W. 
ere 10036 
ee 1 0024 me pa a ee ee 
. 6 081 THE ELECTRIC POWER BILLS. 
re 3 700 
oe 3580 The hearing of the evidence on tbe Durham Electric 
ani 1:551 | Power Bill was resumed on Friday morning, and at the 
zer 1'384 | opening of the proceedings the CHAIRMAN made the 
ne 1268 following statement: “I think it would be convenient 
1 95 that I should state that, having before us the report on 
... 4 4428 | electric energy, generating stations, and supply, we adopt 
i, 2 3050 | certain of the conclusions of that report. We accept the 
oe 2 0480 | recommendations contained in the report of the Joint 
9 — 1 Committee of 1898 on electrical energy in the following 
N 1.3756 Tespects— namely, compulsory powers for acquiring sites 
* for generating stations and lands or easements for pipes 
88 10 938 [and mains therefrom and other works, whether within or 
1 6 5698 | Without the area of supply, may as a principle be granted, 
9 3 2718 but they are prepared to hear petitioners who object to the 
ree 28614 | particular sites selected by the promoters. In the case of 
I.... 20134] Powers being given for the erection of generating stations 
ae 1.7627 | outside the area of supply, powers may be given for laying 
mains in streets leading from the generating station to 
saat 14557 | the boundary of the area of supply, the local authorities 
8 7151 | having the option of breaking up and reinstating the streets 
1555 17115 at the undertakera’ expense, but the committee are prepared 
a, 3 0536 | to hear petitioners who allege that they are under special 
sinus 2 5355 | disadvantages arising from the Bill before tbem. I make 
9 2 1373 | no reference to the other paragraphs of the report, though 
the committee reserves to itself the right of considering 
Sienas 18:182 those.” 
tes 9 Mr. FERRANTI was then cross-examined as to why 
nts 45787 | Chester and Southport were omitted from the list of 
shaves 3:7426 | towns and costs, these comparatively small towns producing 
oor 9 electricity at very low rates. Mr. Ferranti said he did not 
. draw up the list, and was not, therefore, responsible for 
93-603 | it It gave, he believed, the average results obtained in a 
. 14.101 | certain number. of towns, and if the lowest and bigheat 
ee 6 8233 | figures were taken, about the same average would be 
zor 5:8942 | arrived at. The population of the district in which they 
. 19191 proposed to supply was 400,000. The transmission of 
.... 3 2283 Power was cheap now, and the expense of long mains to 


the southern part of the district was merely a. not ve 
serious question of money. The people on Tyneside 
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would not suffer in increased price from that fact. Mr. 
Ferranti could not answer the question as to whether the 
Durham Company proposed to make any reductions in 
the price when certain dividends were paid. As to what 
was reasonable competition, he said he should not call it 
reasonable competition for another power company with 
exactly the same powers, and doing the same business, 
to come into their district. It would be disastrous to 
both undertakings. He thonght it would be disastrous 
if Whickham, for instance, should have the power to 
choose whether it would take its power from the Tyne- 
side or Durham Company. He thougbt that wholesale 
competition could not be done at the price proposed if 
two companies were in one district. 

Examined by Mr. Moon, he said the figures in the table 
were put in to represent the average case. It had been 
suggested that there was no use for electric power south of 
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to balance the extra cost in mains against the loss of 
energy. The 20,000,000 units were simply a start, and 
they hoped to have in a few years’ time considerably more 
than this to supply. Unless these districts had this cheap 
power, they would be heavily handicapped with respect to 
other countries. The power would be supplied without 
favouring anyone. The greatest distance to which power 
could conveyed economically was settled by many 
factors. Load factor was a very important one. If they 
went farther than the area, the of Trade regulations 
would have to be altered to meet the new case. Under 
favourable conditions, 50 miles was the radius to which 
power could be transmitted economically. The figures as to 
costs were not made by him originally, but were corrected 
by him, and were figures which represented, he thought, 
tbe fair average price. If the two companies went into 
the district, there would probably be no real competition, 
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the Tyne, but it would be greatly used in coalpits. The 
supply to the people south of the Tyneside district would 
make it cheaper to the people at the Tyneside. Com- 
petition would be bad for both companies, as it tended to 
raise the cost of production. It would certainly reduce 
the load factor, which increased the cost of production. 
In answer to the committee, as to the American power 
distribution schemes, it was not steam power of which he 
apoke, but water power, the two being very different. The 
8 per cent. mentioned was the estimated profit on the 
20,000,000 units. He bad not considered whether, having 
obtained this 8 per cent., a sliding scale of prices would be 
arranged. As to who bore the cost of the transformers, 
his company contracted to supply to the consumer the 
special kind of current necessary at the required 
voltage, and, therefore, the transformers to effect this 
were the company’s property. To a certain extent, 
the more capital there was invested in mains, the less was 
the loss of energy. It was easy at the present date 


as an understanding would be come to between them, 
The price would also rise owing to the smaller load factor. 
The price in that case also could not be furtber lowered. 
The cost of production was not likely to decrease so much 
in the future as in the past few years, but if the Board of 
Trade regulations were modified respecting insulation and 
size of mains, something, at any rate, might be done. He 
should not like to say whether it would be possible to make 
an initial sliding scale of prices. The cost of production in 
small works was large, and the cheap power supply would 
greatly benefit the small trader. Manufacturers in towns 
would be enabled to go into the country if they could there 
get a supply of power cbeaply. 

Sir F. BRAMWELL was tben called, and said that he had 
had the fitting of the Birmingham trams with compressed 
air under his charge. Compressed air was good if nothing 
else could be got. The non-condensing engines usually 
employed by manufacturers were the most wasteful there 
were. The consumer of this cheap power would naturally 
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only pay for the power he used. If this power were 
available, electricity could be used for many pepon for 
which it was not now used in this country. hus motors 
could be used for driving machinery instead of engines, 
which would result in great economy. There would be 
a large demand for power at tbis cheap rate. He thought 
a load factor of 25 per cent. was reasonable. The West- 
minster Electric Supply Company, which supplied almost 
entirely power for lighting, had only a load factor of 
124 per cent. 

ross-examined as to the question of whether tbe power 
station would be better on the Wear tban at Gateshead, 
he stated that the power station need not necessarily 
be placed in the centre of the supply. It might be more 
convenient to place it where there was the greatest 
demand for power. 

The CHAIRMAN of the Electric Light Committee of 
Durham said that in a colliery the cost per unit for gene- 
rating power was from 4d. to 6d. The population of 
Durham was 15,580. There were plans for an electric 
tramway in that town now before the Light Railway 
Commissioners. This supply would be of great use in 
the district, and a great number of local authorities would 
take advantage of it. It was, in his opinion, unfair that 
the Tyneside a be allowed in the Durham 
Company’s district. ere were a great number of diverse 
industries in the district. 

Mr. Gray, deputy mayor of Durham, said that in the 
coal famine of 1873 many small manufacturers were ruined 
owing to their inability to keep going because of the 
high price of coal. If this kind of scheme had been in 
operation, it would probably bave saved most of them. 

Alderman Scott, of Gateshead, was then called and 
cross-examined, and said the town had made an arrange- 
ment with the Durham Company. The alkali works were 
amongst their largest ratepayers, but were not the largest. 
The Corporation of Gateshead thought it would be unfair 
for another company to come into the Durham Company’s 
istrict. 

An ALDERMAN of Gateshead said the population of 
the town was about 110,000. The town was ready for 
expansion on the south side, and this scheme would 
materially help that expansion. The Town Council had 
entered into a provisional agreement with the company. 
They had considered the question of breaking up the streets. 

Alderman ARMSTRONG, of Jarrow, on examination, said 
shipbuilding was the main industry of the town. They 
wanted in Jarrow to have a supply of electricity on favour- 
able terms. There was a densely-populated district lying 
in the three-quarters of a mile between the railway and the 
river. If they bad tramways supplied with cheap power this 

rtion of the town could be stopped from becoming more 

ensely populated, as the town would then extend south- 
wards. A cheap means of transit would be a great 
improvement. 

In cross-examination, he said that Palmer’s Company, 
one of the largest in Jarrow, were in favour of the Tyneside 
Bill, but one of their directors was also on the Board of 
the Tyneside Company. 

Mr. STEPHEN SELLON said the extension of tramways in 
general had been extraordinary since the introduction of 
electricity for working them. With it they were able to 
have a much quicker and cheaper service, and thus to carry 
a large number of workmen, which would have been 
impossible under the old procedure. There were required 
700,000 units for the Gateshead tramways. There were 
also proposed tramways for Durbam, Jarrow, and South 
Shields. These tramways could not be constructed unless 
a central generating station were authorised. There were 
a number of local authorities in the district generating 
electricity, but be preferred the cheaper supply offered by 
the company, and the price suited bim, which that of the 
local authorities did not. 

Cross-examined, be stated that the total estimated 
quantity of electricity for the whole of the tramway 
schemes was about 2,500,000 units. The load in a 
central station should be distributed evenly over the day. 
If a night consumption from large chemical works was 
given, it would tend to economical production by increasing 
the load factor. 


—_ 


Mr. W. L. MADGEN was then called, and stated that he 
was one of the promoters of the scheme. He had had a good 
deal to do with the determining of the proposed area. The 
North-Eastern portion of England offered great commercial 
possibilities for power. The only way the Tyneside towns 
in the area sould extend was southwards. The best part 
of the district lay along the Tyne, but there were a large 
number of industries in the body of the area, auch as at 
Birtley. The population of the district was in 1891 
400,000. All the local authorities favoured the scheme, 
except the two small ones of Felling and Hebburn, the 
population of thase being 34,000. With a central generat- 
ing station and a large area the price tended to non- 
uniformity. The Jarrow people did not want a generat- 
ing station in their area, but would not mind a sub-station, 
from which there would be no smoke and ashes. Their 
intention was to supply to other undertakers for supply 
purposes. If anyone only wanted a stand-by supply, the 
price would be settled by arbitration. 

The committee then adjourned until Monday. 


MONDAY. 


On Monday, May 7, Mr. W. L. Madgen, recalled, was 
further examined by Mr. J. D. Fitzgerald as to the con- 
nection between the County of Durham Electric Supply 
Company and the promoters of the British Electric Traction 
Company. He admitted that the Gateshead Tramway Com- 
pany and the County of Durham Electricity Supply Com- 
pany belonged practically to the British Electric Traction 
Company’s group, and, in answer to the Chairman, said 
that the subsidiary companies and the promoting company 
were working in alliance with the British Electric Traction 
Company. The Electrical Power Distribution Compan 
would distribute the power supply to them in bulk throug: 
the County of Durham Electric Sapply Company, and 
would obtain an independent profit. He did not consider 
that this profit and the profit obtained by the County of 
Durham Company would take away all the advantage from 
a consumer, The distribution company proposed to supply 
in Jarrow at the same rate as applied in Brighton—4.c,, 
7d. for the first hour’s actual consumption of the maximum 
demand and 1d. afterwards. He knew that Hebburn had 
practically got a provisional order, and that Felling would 
apply for one in the next session, but he still wished these 
two districts to be included in the Bill, so as to be able 
to supply tramways in the district. Assuming that these 
were allowed, and that permission to carry mains through the 
district were granted, as stated by the committee, the only 
other object in retaining them in the Bill would be that 
the local authority might change their views and wish to 
take a supply in bulk from the company. They were quite 
e to accept a clause not to supply in Hebburn and 

elling except to authorised undertakers. He considered 
that the connection of the British Electric Traction Com- 
pany would greatly strengthen the position of the Durham 
Company in obtaining the requisite capital. The prices 
mentioned in the Jarrow order, according to the Brighton 
scale, were the maximum rates, and would be liable to 
reduction according to the conditions found afterwards. 
He was not prepared to accept a clause reading as follows: 
“ Notwithstanding anything contained in this Act the 
company shall not directly or indirectly supply energy 
within or for use witbin the districts of Felling or Hebburn 
without the consent of the Felling and Hebburn Urban 
District Councils under their respective common seals.” 
Such a clause would prevent them supplying authorised 
undertakers. He was then questioned as to the number 
of provisional orders which bad been granted, and which 
were not afterwards used, and gave instances of towns 
owning gasworks, the corporations in which had 
obtained electric lighting provisional orders with the 
sole object of keeping out electrical undertakings. As 
regards the guarantee of capital, they proposcd to insert 
the Lands Clauses Acts, which would prevent the works 
being started until the capital had been issued and one-fifth 
paid up. A sliding scale was not included in the Act, and 
he did not think it would be wise to fix the limits of this 


sliding scale until more practical experience on the subject 


had been obtained. | 
Mr. SYDNEY Morsk was then examined by Mr. Balfour 
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Browne as to the financial standing of the company. The 
capital of the County of Durham Electric Power Supply 
Company was to be offered to the public, and all not aub- 
scribed for would be taken up by the British Electric 
Traction Company and the Brush Electrical Engineering 
Company. He proceeded to quote financial statistics of 
these two companies, and gave particulars as to the directors 
of the same. 

In cross-examination by Mr. Fitzgerald, Mr. Morse 
stated that there was no underwriting profit in the agree- 
ment between these two promoting companies and the 
Durham Company. The capital not taken up by the public 
would be taken up wholly for cash by the British Electric 
Traction Company and the Brush Company. The policy 
of these companies was that it was better to look for 
profit eventually due to the increase in value of the shares 
than to weight the undertaking with promotion profits. 

Cross-examined by Mr. H. Lloyd, Mr. Morse said he had 
no knowledge as to the financial position of the promoters 
of the Tyneside Bill. He had not sought to attack these 
promoters, and believed they were substantial people 
anxious to carry out an important undertaking. 

In answer to questions put Ly the committee, Mr. Morse 
explained that the nuisance clause in provisional orders 
was not included in the Bill because the promoters were 
applying for compulsory powers to obtain lands. The 
owners of the adjacent sites had in this way full oppor- 
tunities for raising objections, which was not the case 
when the land was obtained by private treaty under the 
ordi provisional order. While they proposar to supply 
at a uniform rate throughout the districts, the clauses pro- 
viding that 20 per cent. of the cost of laying mains to any 
one district should be guaranteed by the district before 
the mains were laid, should be adhered to. 

The committee then adjourned for lunch. 

On resumption, Mr. J. D. FITZGERALD stated his case on 
behalf of the Urban District Councils of Felling and 
Hebburn, the population of which he stated was about 
40,000. These districts concluded tbat they could do 
much better for themselves by remaining out of the Act 
and generating their own supply. He complained that 
while other objecting areas, such as the Hartlepools, Sunder- 
land, and South Shields, had been struck out, they had been 
kept in. The clause defining whom the company might 
supply was an exceedingly wide one, as it included all 
authorised undertakers for supplying electricity. This 
would include railway companies and others working under 
Acts of Parliament, and it was difficult to see what limit 
might be put in the future to companies working under Acts 
of Parliament, and any of these might be supplied by 
the promoting company. In the House of Commons, while 
these Bills were being referred to the committee, the 
President of the Board of Trade had stated that the com- 
pany did not seek power even to distribute in bulk without 
the consent of the local authorities. 

It was here interposed that this statement was made 
with reference to the South Lancashire Bill, but Mr. 
Fitzgerald insisted that Mr. Ritchie had conveyed the 
impression to the House that all the Bills were to proceed 
on uniform lines. There were two courses open, either to 
omit Felling and Hebburn from the Act or to insert clauses 
to give effect to the assurance of the President of the 
Board of Trade. Mr. Fitzgerald proceeded to criticise the 
evidence of Mr. Ferranti as to the influence of the output 
from an electric station on the cost of the same. If South- 
port, Whitehaven, and Worcester had been included, the 
average works cost of these small places would be found to 
be 1:59d., or less than those of Manchester, Liverpool, 
Edinburgh, and Glasgow. The case of the St. James and 
Pall Mall Company in London, and of the Metropolitan 
Electric Supply Company, showed that for a small compact 
area electricity could be manufactured much more cheaply 
than with a large distributed area. The output of the 
Metropolitan Company was twico that of the St. James 
and Pall Mall Company, and the respective works costs 
were as follows: St. James's Company 12d. per unit, and 
Metropolitan Company 257d. per unit. He urged that 
the tramway company could be supplied oven if the area of 
Felling were not included. 

Mr. T. H. Masor, the chairman of the Felling Urban 
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District Council, was then examined by Mr. J. D. Williams. 
He gave evidence as to the population of Felling, estimated 
at some 22,000, and to the effect that they had engaged 
Mesers. Handcock and Dykes to report to them on the 


| electric lighting of the district. This report was received 


and adopted by the Council. They preferred to keep the 
electric supply in their own hands. 

Cross-examined by Mr. Moon, Mr. Major stated that 
they had a strong objection to the company coming into their 
district, but might consider taking a supply from them if 
they found they could get it cheaper than they could 
generate it for themselves. It was his idea that the Bill 
authorising the company to supply the Felling district if 
they required it, and not otberwise, would be competition 
with the Urban District Council. 

Mr. J. SMAILES, examined by Mr. J. D. Williams, said 
he was chairman of the Hebburn District Council, and also 
connected with the Hebburn Colliery Company. They 
had also retained Messrs Handcock and Dykes, and had 
received the report from them dated April 25, which had 
been adopted by the Council. The witness then handed 
in a list of the ratable values of the works in the district, 
which amounted to £36,330. 

Cross-examined by Mr. Moon as to whether he, as a 
business man, would agree to buy from the company if he 
found it cheaper to do so, Mr. Smailes atated that he 
thought he could generate it cheaper. It was on this 
ground that they opposed the Bill. 

In answer to questions from Colonel Long, the witness 
showed that he still feared competition in spite of the fact 
that the company could not supply for electric lighting 
pri posa in the district without the consent of his Council. 

r. H. W. HANDCOCK, examined by Mr. J. D. Williams, 
said that he had carefully examined the districts of 
Hebburn and Felling and found them favourable for the 
establishment of electricity works. There were a large 
number of public lamps, a good private load, and then, 
again, there would be the load due to supplying works. 
He understood that when any district required to take 
power from the Durbam Electric Power Supply Company 
a separate feeder would be run to that district, which 
would only be laid down on a guarantee of 20 per cent. 
of the cost. This would preclude certain districts from 
taking a supply. His objection to the Bill was that it 
would enable the company to take some of the most 
remunerative consumers of electricity, such as the tram- 
way companies, light railway companies, etc. He thought 
it should be made clear that the company could not come 
in without the consent of the Council. 

Cross-examined by Mi. Moon, Mr. Handcock stated tbat 
the cost of the Hebburn installation proposed by him would 
be £21,538. While not supplying the whole district, this 
would enable the profit earned to be sufficient to justify 
more expenditure. With this expenditure plant for 258 kw. 
would be provided, with 100 kw. as a stand-by. It was 
impossible to come to any conclusion as to the comparative 
cost of supplying from small generating stations and large 
generating stations. With large generating stations the 
increased cost of copper might more than counterbalance 
the saving in coal. He granted that, apart from the 
distribution, it was cheaper to produce on a large scale, 
He thought Hebburn was one of the worst places in the 
country in which to try to save in cost of coal by tke 
expenditure of copper. He did not feel sure that 
the Durham Company would be able to supply current 
more cheaply than the Hebburn local authority, because 
the company had also to supply a widely scattered district, 
and the cost of mains to these districts would have to be 
borne partly by the Hebburn district. He feared that the 
company would supply in Hebburn without the consent of 
the Hebburn Council by utilising wayleaves over private 
land in order to reach important works. When asked to 
explain how tbe striking out of Hebburn would prevent 
this, Mr. Handcock agrocd that the desired relief would 
not be given by this means. He asked that a clause should 
be inserted that the company should not supply either 
directly or indirectly in the Hebburn district. 

Questioned by Sir Andrew Scoble, Mr. Handcock stated 
that they estimated public lighting to ae in £2. 128. per 
annum per 16-c.p. lamp, and they proposed to charge for 
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public lighting on a basis of 5d. per unit for the first 
100 hours at the maximum demand and 2d. for all further 
consumption. Power loads would be supplied at 3d. per 
unit for the first 100 hours and ‘Od. per unit afterwards. 
He assumed that in Hebburn the power factor would be as 
high as 18 per cent. Provided that half of the horse-power 
in the five largest works in Hebburn was supplied by elec- 
tricity, about £150,000 to £180,000 capital would be required. 
The horse-power of these works was about 6,000, and if a 
small 500-h.p. station were remunerative, he thought that 
there would be no difficulty in extending to meet the 
subsequent demand. 
TUESDAY. 

On Tuesday Mr. BAGGALLAY opened the case for the Tyne- 
side Power Bill. He explained that the Bill he was bring- 
ing forward differed essentially from the Darham Bill, bot 
in the area to be supplied and the object aimed at. He 
believed that the main object of the Durham Bill was to 
give a supply in bulk to authorised undertakers only where 
these authorised undertakers were local authorities or 
another company who would afterwards obtain powers 
from Parliament. He gave as an example the tramways 
and electric lighting areas already controlled by the 
Durham Company. From this it was seen that the 


CENERATING STATIONS 
ARE MARKED THUS 


some of their own concerns had to be supplied. He con- 
tended that the Tyneside promoters were earlier in the 
field than those of the Durham Company. It was most 
essential to the economical supply of a district that the 
generating station should be placed in the centre of 
what one witness had termed the power taking area. 
Another distinction between the two Bills was that while 
the Tyneside Company proposed, like the Durham Com- 
pany, to supply in bulk all authorised undertakers, with 
the consent of the local authorities, they also proposed to 
supply without the consent those large consumers whom 
they could reach without the breaking up of streets. In 
this way they would give a supply in any general supply 
district only with the consent of the local authorities, 
except in those cases of large consumers accessible by 
private wayleaves. He knew this proposal had raised 
serious opposition on the part of the local authorities. One 
of the large undertakings in London, the Charing Cross 
and Strand Electricity Supply Corporation, had commenced 
business in the way suggested, and connected up its first 
consumers by means of private wayleaves. The Tyneside 
Company therefore only asked that the right inherent in 
such undertakings should not be taken away by Parlia- 
ment. He considered that this supply to large con- 
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Map of the Proposed Ares of the Tyneside Electric Power Company. 


apply of lighting and traction undertakings was the 
leading idea of the promoters of that Bill. The area 
chosen by the promoters of the Tyneside Bill lay equally 
on both sides of the Tyne, and included a most important 
industrial district. The primary object of the promoters 
was to give a cheap distribution of electrical energy in 
order to assist the trade and manufacturing industries of 
the district in which they were largely interested. He 
considered that the question of the advantage to trade 
should be put in the forefront, as any advantage derived 
from the use of tramways and electric lighting could only 
be realised providing the trade in the district was preserved. 
The object of the promoters was to enable the local industries 
on the Tyne to compete with others, chiefly in foreign 
countries, where cheap water power was abundant. Again, 
if thie cheap supply were given to the trade, the supply of 
electrical energy for lighting and traction purposes could 
also be given. Criticising tho County of Durham scheme, 
Mr. Baggallay pointed out that the promoters had struck 
out the important trade areas of South Shields, Sunder- 
land, and the Hartlepools. But for these omissions the 
River Wear would have been the most advantageous place 
for the power station, which would then have been in the 
centre of the district to be supplied. The promoters now 
sought to fix the generating station on the Tyne, where 


sumers was not only in the interests of the locality, 
but a question of high policy affecting the whole 
country. He proceeded to give the names of some 
of the promoters and their local interest to show 
how largely they were bound up in the successful 
working of the undertaking. Each of them wished to 
supply their own businesses and also those of others on the 
Tyne. He argued that, in spite of the assurance of the 
County of Durham Company that uniform charges would 
be made throughout their district, the guarantee of 20 per 
cent. of the cost of the mains required to reach the farthest 
places was practically equivalent to a differential rate. At 
the same time, the authorities near the central station 
would not get their electricity so cheaply as they should 
do, in consequence of the extended area of supply. The 
chemical industries of the Tyneside, which were not ina 
prosperous condition, might be revived by the application 
of cheap electrical energy. The Tyneside Company were 
not afraid of opposition, and did not mind at all it the 
County of Durham Company were allowed to supply on 
the south bank of the Tyne. The objections to competition 
in this case did not apply as when supplying in bulk the 
main would only be laid when a contract had been entered 
into. Thus the objection to competition in distribu- 
tion, that? two sets of mains had to be laid down, did 
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not hold. The petitions of the various local authorities 
against their Bill disclosed three items of objection. The 
first was to the breaking up of the streets, which, he 
thought, was practically disposed of; the next that they 
thought there would be competition; while the third 
objection was that the local authorities wished for the profit 
arising out of the supply of large consumers. He would 
bring evidence to show that the great traders of the district 
objected to taking their power from local authorities. 

Sir ANDREW NOBLE, the chairman of Messrs. Armstrong, 
Whitworth, and Co., was then examined by Mr. Frece. 
He stated that electric power was most economical for 
driving large works, as it saved space. The works he was 
interested in had their own system of electric power distri- 
bution, and he was not prepared to say that they would 
have their electricity from the Tyneside Company. If, 
however, the Tyneside Company could at once supply 
power to their new works at Scotswood, they would at once 
take a supply. It was, of course, a question of cost coupled 
with the space saved by doing away with generating plant. 
Of course, with such large works as those of Messrs. 
Armstrong, Whitworth, and Co., it was more difficult for an 
outside company to give a supply, but the small manufac- 
turing firms could be well carved. He also represented the 
Employers’ Federation, who were in favour of this scheme. 
The chemical works had almost disappeared as a profit- 
earning industry on the Tyne. He did not know that the 
local electric companies in Newcastle were supplying power 
to them, but was aware that the Newcastle-on-lyne Electric 
Supply Company were proposing to largely extend their 
generating plant by erecting new works at Walker. 

Cross-examined by Mr. Fitzgerald, Sir A. Noble said 
that he understood that the Walker Gas Company had 
obtained a provisional order for Wallsend and Willington 
Quay, and that they were erecting works. Without more 
knowledge of the circumstances, he could not express an 
opinion as to whether it was reasonable to give competing 
powers in these districts. He knew there were two com- 
panies supplying in Newcastle, and both had rights over 
the whole of the town, but they had arranged to split the 
district in two to avoid duplication of mains. He did not 
know that if the present Bill were granted, the Newcastle 
District Company could authorise the Tyneside Company to 
supply in the area of the Newcastle-on-Tyne Electric Supply 

mpany. 

In answer to the CHAIRMAN, Sir A. Noble estimated that 
three-fifths of the large industries were situated on the 
north bank of the Tyne and two-fifths on the south bank. 
He thought a more economical supply could be given if 
both sides of the river were included in the district of one 
company. With respect to competition between the two 
companies, he thought there would be an advantage derived 
in cheapness. In reply to a question as to whether it 
was just, expedient, and advantageous to grant both these 
companies rights on the south side, Sir A. Noble said that 
depended on the advantages of competition against the 
advantages of supply from one large station. 

Mr. A. A. CAMPBELL SWINTON, examined by Mr. 
H. Lloyd, gave evidence that he was connected with the 
Parsons Steam-Turbine Companies, and was managing 
director of the Cambridge and Scarborough Electric Supply 
Companies. He was also electrical adviser to Messrs. 
Armstrong, Whitworth, and Co., Limited. He knew that 
the Tyneside Power Company were really the first in the 
field. He then proceeded to descant on the chemical 
industries of the district. He was interrupted by the 
Chairman, who said they were prepared to admit the 
advantages to be derived from the distribution of cheap 
electrical energy. His company asked for no monopoly. 
They proposed to charge for electrical energy at the 
following maximum rates: for the first 200 hours per 
quarter, 5d. per unit to the ordinary consumer and 4d. if 
supplied in bulk; for the supply from 200 to 400 hours 
per quarter, 3d. per unit per quarter for the general 
supply and 2d. per unit in bulk. Above 400 hours the 
charges would be 14d. per unit for the general supply and 
1d. for supply in bulk. They proposed a sliding scale 
reduction, commencing when the 10 per cent. dividend so 
obtained. As regards the proper selection of areas for the 
supply of electric power he would point out that there 
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were now manufacturing centres for miles north of 
the Tyne, and that the next group of manufacturin 
industries to the south side of the Tyne were plac 
round the Wear, where they thought a supply station 
should be established. He considered it a right principle 
to put a station in the centre of the manufacturing districts. 
He thought that local authorities would only give a 
supply on a large scale after it had been proved indisputably 
to have been a financial success, and that might mean a 
10 years’ delay. At the present time he looked upon 
such undertakings as legitimate speculation for private 
capitalists. 

Cross-examined by Mr. Balfour Browne, Mr. Swinton 
said his position as managing director of the Cambridge 
and Scarborough Electric Supply Companies was not incom- 
patible with the proposals now before the committee. Cross- 
examined as to the comparative price proposed in the 
Tyneside Power Bill and the Jarrow electric lighting pro- 
visional order promoted by the County of Durham Com- 
pany, Mr. Swinton admitted that for the five hours’ supply 
his company would charge a maximum rate of 3$d., whereas 
in the Jarrow order, with the Brighton charges, the cost 
would be 23d. per unit. | 

Cross-examined by Mr. Fitzgerald, he said the number of 
stations they would put down in the area depended on the 
developments, but they had scheduled three sites—at 
Wallsend, Willington Quay, and Hebburn. It would be 
quite possible to get from the Willington Quay station a 
considerable distance by means of wayleaves along the 
railways. They would in this case pick up large consumers, 
who might otherwise take a supply from the Walleend 
Gas Company. As regards the sliding scale, he thought 
that under the proposed terms they could pay 15 per cent. 
by reducing che initial price for supply in bulk from 4d. 
to 3d. By reducing it from 4d. to 2d. they could pay 
20 per cent., and from 4d. to 1d. 25 per cent. He was not 
aware that in the Walker Gas Company’s Bill they could 
only pay 11 per cent. dividend by charging 1d. per unit. 
He was not aware that the new Bill of the company was 
to authorise an expenditure of a quarter of million pounds 
for electrical purposes. 

Cross-examined by Mr. Pemberton on behalf of the 
Newcastle Corporation, Mr. Swinton said that, while there 
were three directors of the Newcastle Electric Supply Com- 
pany who were promoters of the Tyneside Bill, the scheme 
did not originate with that company. 

He was further examined as to what would prevent the 
Tyneside Company from acting as agents of the Newcastle 
Company in supp ee whole of the Newcastle area. 
The provisions of the Electric Lighting Clanses Acts were 
not inserted, because equivalent ones had been pat in. 

Cross-examined by Mr. Rickards on behalf of the 
Newcastle Electric Supply Company, the question of the 
probable demand was being gone into, when the committee 
adjourned. 

(Continued on page 667.) 


een eS 
THE DYNAMICABLES. 


Last week a dinner of this society was held at the 
Whitehall Club, under the presidency of Mr. Rawortb. 
After the dinner Mr. Madgen, in a very able manner, 
introduced for discussion the subject of the Power Bills” 
now before a committee of the House of Commons. Mr. 
Hammond, Mr. Campbell Swinton, Mr. Garcke, and Mr. 
Holroyd Smith conversationally discussed the question, 
and together inaugurated a renewal of those extremely 
interesting and instructive debates which in years gone by 
so greatly assisted in determining technical public opinion. 
Subsequently Mr. W. W. Beaumont shortly addressed the 
members upon the possibilities of electrically equipped 
motorcars. It may be well to state here that Prof. Perry 
suggested a meeting in Paris during the Electrical Corgress 
next August. i 


eee 


Iron and Steel Institute.—The meetings of this institute, 
held in London on Wednesday and Thureday last, have been well 
attended, and most practical discussions followed the reading of 
the various papers. i 
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SUPPLY IN BULK. 


The progress of the Power Bills, which have now 
been under consideration by the House of Commons 
Committee for over a week, is somewhat slow, for 
two reasons. The first is that so many local autho- 
rities are opposing the Bills, and they, being 
individually represented by counsel, expect an 
individual hearing. This privilege Sir J. Kitson is 
curtailing as much as possible by accepting certain 
propositions without further evidence. The first two 
Bills on the list—the County of Durham Power Bill 
and the Tyneside Power Bill—have also to be con- 
sidered conjointly, as they both ask for powers in the 
district abutting on the southern bank of the Tyne. 
The committee have already agreed to recognise 
as proved the advantages of comprehensive systems 
of electric distribution of energy, and will hear no 
further evidence on that point. They have also 
agreed that powers to lay trunk mains through one 
district not requiring a supply in order to reach 
districts beyond shall be granted. In such cases the 
local authority whose district is traversed is to have 
the right to choose the route, subject to appeal to 
the Board of Trade, and also the right to open up 
and make good the streets affected. The real 
fighting issue, apart from the competition between 
the above two companies, is as to whether supply 
may be given in bulk to large consumers without 
the consent of the local authority. This point is 
raised so far by the Tyneside Bill only, the promoters 
of which ask that the right already existing to supply 
whom they like by private wayleaves shall not be 
taken away. The large works on the Tyne are so 
interconnected by railways that practically all of 
them can be reached from the proposed site without 
opening up any public street. This proposal is said 
by opposing counsel to be contrary to an undertaking 
given by Mr. Ritchie in the House of Commons 
respecting the Lancashire Power Bill, that supply 
even in bulk should not be given without the 
consent of the local authority. This undertaking 
did not apply to the present Bill, and it is well 
to consider on broad lines whether it is really 
advantageous to the large users of power and 
to the local authority. If the opposition of these 
authorities succeeds, the large works on the Tyne 
will be dependent on the local authority for the 
supply of electrical energy, unless they lay down 
their own plant. In common fairness, then, these 
authorities should be compelled to provide the con- 


venience which they have prevented a company 


from doing. Taking, then, the case of Felling, 
where, under expert advice, an expenditure of 
fifteen thousand five hundred pounds is to provide 
plant and mains for the district. This amount will 
not give more than the toy station so often seen in 
the early days of electric lighting in towns. If the 
manufacturers are to be supplied, the ratepayers must 
be responsible for at least five times that amount. 
After this has been spent, the establishment of a 
new chemical factory in this district might demand 
a further outlay of a quarter of a million, and when 
the supply from the Felling station had proved 
the electro-chemical process a success, the chemical 
company may find it economical to lay down their 
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own plant. The result would be that the local 
authority would be crushed under the financial 
burden of an unproductive expenditure undertaken 
for the benefit of a private firm. The most ardent 
supporters of municipal trading could not claim that 
it is the business of municipal authorities to finance 
private undertakings, but this is the logical conclusion 
of the opposition. As regards the profits to be made 
out of the supply to large consumers, these are 
much over-rated by local authorities. The distribu- 
tion of power scheme is weighted by the cost of 
the mains, and supply can only be profitably 
given if the generation of electrical energy is carried 
out on a very large scale and under most economical 
conditions. Otherwise competition with a private 
plant is not possible, in view of the good load factor 
which is found in manufacturing work. In other 
words, small municipal authorities cannot econo- 
mically supply large power users, and their opposition 
to schemes for so doing is against the direct interests 
of their districts. As regards the competition 
between two power companies in one district, tbis 
is said to be advantageous to the consumer, but we 
believe that the keenest competition will be between 
the power distribution company and the private plant. 
This competition will keep prices low, and to enable 
low prices to be charged duplication even of trunk 
mains is to be deprecated. It will be quite open to 
grant competition when a company is found to give 
a poor supply or to charge too highly. A new 
industry will be created if the committee as business 
men pass the preambles of the Bills, and the ultimate 
advantage of the individual will be better served than 
by preserving to local authorities exclusive rights 
which they have not exercised to supply power in 
bulk. 


FORTHCOMING EVENTS. 


Fripay, May II. 

Royal Institatio:.—At 5 p.m., discuseion on Prof. Lodge’s paper 

„On the Controversy Concerning Volta’s Contact Force.” 
SATURDAY, May 12, 

North. East Coast Institution of Engineers and Shipbuilders. — 

At Newcastle-on-Tyne, graduates’ meeting. 
Monpay, May 14. 

Society of Arts.—At 8 p.m., Cantor lecture on The Incan- 

descent Gas Mantle and its Use,” by Prof. V. B. Lewes. 
Lecture II. of three. 

Turspay, May 16. l 

Institution of Eieotrical Engineers. — Abt 7.30 p.m., studente’ 
meeting, at Finsbury Technical College. Paper on Hertz 
Waves and Wireless Telegraphy,” by Mr. R. P. Howgrave- 
Graham. 

WEDNESDAY, May 16. 

Society of Arts.—Ab 8 p.m., ordinary meeting. Paper on A 

oo Repository for Science and Art,” by Prof. Flinders 
etrie. 
THurspay, May 17. 

Institution of Electrical Engineers.—At 8 p.m., at Institution 
of Mechanical Engineers, on ‘ Alternating-Current 
Induction Motors,” by Mr. E ©. Eborall. 

Royal Institution.—At 3 p.m., Lecture IV. on A Century of 
Chemistry at the Royal Institution,” by Prof. Dewar, M.A. 

Fripay, May 18. 

Royal Institution.—At 9 p.m., discourse on The Structure 
of Metals,” by Prof. J. A. Ewing, M.A. 

Institution of Junior Eugineers.—At 8 p.m. Paper on A 
Short Review of the Motorcar Industry, by Meesre. Basil H. 
Joy and C. H. Rush. 

North-East Coast Institution of Engiucers and Shipbuilders.— 
At Nowcastle, closing meeting. | E | 

SATURDAY, May 19. 

Manchester Society of Junior Electrical Kuagineers.—At 
Manchester. Paper on The Application of Accumulators 
to Telegraphy and Telephony,” by Mr. T. E. Herbert. 


- THE ELECTRIC POWER BILLS, 
(Continued from page 665.) 
WEDNESDAY. 


Mr. A. A. CAMPBELL SWINTON, again cross-examined on 
behalf of the Newcastle-on-Tyne Electric Supply Company, 
said he was aware that the Corporation had power to 
supply their trams and their public lighting, but did not 
know they could supply the cranes on the quay. He 
understood that the N ewceastle-on-Tyne Electric Supply 
Company were applying for a provisional order for Gosforth, 
and also had a Bill for the supply of Long Benton, which 
was not opposed. He knew that the Walker Urban Dis- 
trict Council had a provisional order, but was not aware 
that they had handed it over to the supply company for 
10 years. He took it from the Council that an agreement 
had been entered into with the Walker and Wallsend Gas 
Company whereby the districts of Wallsend and Willington 
Quay would be supplied in bulk from the same station. This 
arrangement would conduce to economy in working. Of 
the 19 local authorities mentioned in the Tyneside Com- 
pany’s Bill, 12 had petitioned against the Bill, while seven 
had consented to it. The company could not supply without 
the consent of the local authorities, but Mr. Swinton was 
not clear as to how far the Bill compelled the company to 
ask for this consent. He was farther cross-examined 
with a view of showing that the central station at Wallsend 
would be a considerable distance from those areas by which 
the Bill was not opposes He was aware that the Newcastle- 
on-Tyne Electric Supply Company had also scheduled the 
ground at Wallsend, but considered that this site was more 
suitable for the purposes of the Tyneside Company. The 
system of distribution would be either the two or three 
phase at 10,000 volte. If a continuous current were 
wanted, the consumer could get it by transformation. Mr. 
Campbell Swinton was then severely cross-examined as to 
the operation of the proposed sliding scales for reducing 
the price when certain dividends had been paid, but no 
clear ground on which this reduction was to be made was 
deduced. He considered that the Newcastle Company 
could not legally obtain wayleaves over private ground 
owing to their statutory powers. 

Cross-examined by Mr. Moon on behalf of the County of 
Durbam Electric Distribution Company, Mr. Campbell 
Swinton said they would not compete with the company in 
Jarrow without the consent of the local authorities. They 
would, however, supply such large consumers as they could 
reach without breaking up streets. They would be quite 
prepared to supply the Jarrow Company, but there was 
nothing in the Bill to prevent them supplying a large con- 
sumer at the same rate asthe company. He agreed that 
the Electric Lighting Act provided against undue preference 
being given. The same also applied at Gateshead, where 
they would supply large consumers by private wayleaves. 
He thought it was to the advantage of the consumer, as he 
would save middleman’s profits. | 

Cross-examined by Mr. Squarey, on behalf of the 
borough of Tynemouth, Mr. Campbell Swinton said that 
area was not scheduled for a general supply. At present 
there was no area beyond Tynemouth to which mains would 
have to be taken. He would not agree to strike out Tyne- 
mouth, which town had had a provisional order since 1891 
without yet giving a supply ! | 

Cross-examined by Mr. Morton-Smith, for the Walker 
Urban District Council, the question of the rate of charges 
was gone into. It vas stated that in December last the 
company had offered to supply the Council at the rate of 
5d. per unit for the first 100 hours per quarter at the 
maximum demand, 4d. for the next 100 hours, and 14d. 
for the balance. He did not agree that the proposal of the 
company to supply large consumers by private wayleaves 
had been kept back. It was included in the Bill, which 
could be read by all interested. Po 

Cross- examined by Mr. H. Hamilton, on behalf of the South 
Shields Corporation, Mr. Campbell Swinton said that Mr. 
Ritchie’s undertaking that supply should not be given even 
in bulk without the consent of the local authority interested 
was made for the Lancashire Bill. He did net consider 
his company bound by that statement, or by the further 
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undertaking of Mr. Ritchie to use his influence to secure 
that all the Bills should proceed on the same lines. 
In answer to one of the committee, Mr. Campbell Swinton 
said he did not consider the promoters of the Tyneside 
Bill to be under a moral obligation not to supply in bulk 
without the consent of the local authority in consequence 
of Mr. Ritchie’s statement in the House. He was quite 
prepared to risk the chance of the Bill being thrown out 
at the third reading on account of the fact that it did not 
conform to Mr. Ritchie’s undertaking. The decrease in 
cost with the increase of size of plants was not so marked 
after a certain high limit had been reached. He did not 
think a lighting station would ever be able to supply power 
cheaply enough to induce large manufacturers to come on. 
As to the power demand on the north of the Tyne, this 
might provide a paying load in two years, and there might 
be sufficient demand in from six to ten years to employ all 
the capital of the company. 
Mr. J. C. WORTH, examined by Mr. G. Wick, said he 
was the managing director of tho Acetylene Illuminating 
Company. The consumption of calcium carbide per annum 
was worth over £50,000. This quantity required 327 
million units per annum for its production. The works 
at tho Falls of Foyers produced for his company some 
5,000 tons of carbide por annum, requiring 20 million 
units. Further demand would require new works, and 
this might be equipped with steam plant, but must be laid 
down on a very large scale. The Tyneside was a favourable 
site for such works. He had been in treaty with the 
Tyneside Company for the supply of proposed works on 
the Tyne with a minimum demand of 5,000 b.p. That 
would represent 32 million units per annum. 

In crose-examination it was brought out that this supply 
. would be charged at a little over half a farthing per unit 

_ by the agreement. It would be a constant load—24 hours 


per day. 
The Hon. C. A. PARSONS, examined by Mr. Frere, ga vo 
evidence as to the plant the company would use. The 
first cost would be kept down by using large steam-turbines. 
The following estimates of cost were then given: 


Capital Cosb of 10,000-kw. Plant; 180, 000lb. of Steam per Hour. 
£35 


Thirty-five boilers (five as spare . ã .. ,000 
Superbeaters and economieers ...........ccececscecscscsece sees 2 8,000 
Five turbo-alternators of 2,500 kw., with condensers ...... 80,000 
Piping, cranes, and erection 15,000 
Land and building .. 222 . 2 . 236.000 
r d Siea 13, 000 
Working apt“ 50,000 
227,000 

Thirty miles of 1,000-kw. trunk main. . 60,000 
Thirty miles of distributors . . 000 
10, 000 kw. of step-down transformers . „000 
£337,000 


Estimates were also given as to the cost of generation and 
supply with different average bours of use per day. Thus 
with 24 hours per day and 300 days per annum the units 
generated would be 72,000,000, the cost per unit generated 
‘245d., with 90 per cent. efficiency of distribudon. The 
cost per unit sold would be 272d. With a six-hour day 
and 300 days per annum the figures were : 


Units generate „V ã . . 18,000,000 
Cosb per unit generated . 4 68d. 
Efficiency of distribution . 80 per cenb. 
Coat per unib sd . . Z q ZZ ` 85d. 


With four hours per day and 300 days per annum: 


Unite generated 12,000,000 
Cosb per unit generated ... 944d. 
Efficiency of distribution. .. . . 75 per cenb. 
Cost per unib sold. .... .. . 125d. 


If, however, as in- af chemical works, the supply was taken 
continuously for 24 hours per day, 365 days per annum, 
the cost per unit would be ‘1704d., or £4. 12a. 94d, per 
horse-power per annum. 

Cross- examined by Mr. Rickards, the Hon. C. A. Parsons 
said Mr. Worth was not quite accurate in his figures as to 
the charge for power proposed to the Acetylene Company. 
It would bo £6 per horse-power per annum. 

Cross-examined by Mr. Forbes Lankester, the witness 
said the Newcastle and District Electric Supply Com- 
pany had not opposed the Bill of the Walker Gas Company 
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last year. The areas over which the alliance with the 
Newcastle-upon-Tyne Electric Supply Company were pre- 
paring to supply was a large one. He thought that com- 
petition over this district was advisable. 


THURSDAY, 


The Hon. C. A. PARSONS was asked to explain the 
working of the sliding scale in connection with the Bill of 
the aforesaid power company. He explained that as 
regards the maximum demand they would fix both a meter 
and a maximum demand indicator on the consumer's 
premises, or at the point at which the supply was given in 
bulk to a local authority or to acompany. The amount 
to be paid would then be estimated according to Schedules 
A, B, and C in the Bill. The application to the sliding 
scale would be equal to all these rates. For instance, 
if the company were to pay a dividend of 15 per cent., 


they would have to reduce the rates by 6 per cent. 
for every 1 per cent. dividend beyond 10. his was 
equivalent to a 25 per cent. reduction. Thus, under 


Schedule A, the supply for the first 100 hours would be 
reduced from 5d. to 3 75d. to a consumer and from 4d. to 
3d. to an undertaker. Under Schedule B, for the consump- 
tion over the 100 hours the reduction would be from 3d. 
to 24d. and from 2d. to 14d. respectively. Under the 
Schedule C, the reduction would be from 15d. to 1:025d. 
and from Id. to 75d. He understood that the reduction 
had to be made before the dividend could be paid. He 
thought that if the profit at the end of the year was found 
to be high, they could carry forward and reduce the price 
and pay a higher dividend. 

The Hon. C. A. Parsons was cross-examined by counsel 
representing various local authorities as to the working of 
the sliding scale, and as to the meaning for each rate not 
in the sliding-scale clause. He considered the proposed 
reduction was fair to all consumers, because when the 
company was able to pay a higher dividend than 10 per 
cent., all would share in the reduction of the rates. 

Examined on behalf of the Newcastle Corporation, he 
stated that he was aware the streets in Newcastle were 
crowded with pipes, and did not think they were more 
crowded than other towns. There were two electric com- 
panies, two telephone undertakings, and the electrictramways 
all having their mains into the streets as well as the gas, 
water, and sewers. In answer to the counsel for South 
Shields, witness explained that they proposed to dredge a 
deep trench in the river bed in which to bury the 
cable. This would be filled in by rubble, which would 
protect the cable. They would not make this cable in 
the river at Shields part of that to be considered when 
asking for 20 per cent. guarantee before giving supply. 

In answer to Mr. Morton-Smith, representing the Walker 
Urban District Council, he was not aware that his company 
had approached his Council with respect to supply in 
bulk last December, and that the Council bad found the 
terms offered by the Newcastle-on-Tyne Electricity Supply 
Company more favourable. They did expect to supply 
the factories in the Walker district, without the consent of 
the local authority, by means of private wayleaves. 

On behalf of the Gosforth District Council, Mr. Parsons 
was cross-examined as to the reason for coming to Gosforth, 
where there was practically no factories, and in view of the 
fact that the Council opposed. He explained that it might 
be advantageous to take the mains through Gosforth to 
get to Newburn; although the route was longer, the cost 
might be less. In answer to Sir J. Kitson, Mr. Parsons 
considered that the supply of cheap electric power in 
Gosforth would encourage industries. He expected these 
to increase largely on the banks of the Tyne. Ho would 
not give a general supply in any district without the consent 
of the local authority. In Newcastle the load factor was 
not now so good as formerly, owing to the number of offices 
using the electric light. 

Mr. DAVIDSON was then examined, and stated that he 
was managing director of the United Alkali Company, 
which had works, two in Gateshead, one at Hebburn, and 
one at Jarrow. The chemical trade was much smaller 
than formerly. The various processes were at present 
carried out by steam power. The population of Gates- 

ead was rapidly on the increase. There were large 
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areas on the Tyne banks adapted to the establish- | wire four or five times, did not do so once. This device, 


ment of new works. He thought cheap power would 
strengthen the position of the chemical works, and 
would encourage other trades to come to the district. 
His own works were all on the south side of the district. 
He thought the Tyneside Company the best suited to supply 
on the south side of the Tyne. There were no alkali works 
on the north side of the Tyne. 

Cross-examined for the Durham Corporation, he stated 
that his reason for preferring the Tyneside to the Durham 
Company was that he knew that the promoters of the 
former were all men who understood the wants of the 
Tyneside district, and were capable of carrying out their 
promises. He had absolute faith in these men. 

In answer to the Chairman, he stated that no under- 
standing existed between the Tyneside Company and the 
United Alkali Company. The price he reckoned on getting 
power for was somewhere about }d. per unit. The works 
were not situated so that they could be reached by private 
way leaves. | 

Mr. NoRMAN Cooks stated that he was principal owner 
of the largest lead works in the district. He was also one 
of the promoters of the Bill. He thought it desirable 
that only one company should supply on both banks of tho 
Tyne, as those companies whose works lay on both sides 
would not otherwise feel the benefit of taking a large 
supply spread over both works. 

Cross-examined by the counsel for the Wallsend and 
Walker Gas Company, he said that if the Walker Company 
could give a cheaper and more reliable supply, it would be 
to his interest as a consumer to take such a supply. 

Cross-examined further, he said he knew that Tynemouth 
Corporation started to lay its mains and orect plant before 
this Bill was promoted. În reply to the committee, he said 
a large amount of power would be required for work now 
done by small isolated plants. 

Sir BENJAMIN BROWN was then called, and said he was 
the chairman of Messrs. R. and W. Hawthorne, Leslie, and 
Co., shipbuilders, whose works were on both sides of the 
Tyne. He certainly should take a supply from the com- 
pany in Hebburn, but in Newcastle he should obtain it 
from the local companies. He did not favour local autho- 
rities supplying power, and it was usually done much 
better by a company. He had negotiated with the two 
companies in Newcastle for a supply of power for his 
works. 

Cross-examined as to his opinion as to the fairness of 
the Tyneside Company competing with the Walker and 
Wallsend Company, he would not give any direct opinion. 

In answer to the Chairman, he said they had not in 
Newcastle yet supplied for light and power. In his worke 
about 600 h.p. was wanted. Electricity was especially 
adapted for shipbuilding work owing to the distance it 
was necessary to take tools from the source of power, and 
the inconvenience sometimes experienced in the working. 


(To be continued.) 


A NEW TROLLEY DEVICE. 


We notice in a recent number of the Street Ratlway 
Review a description of a device which is to secure the 
trolley wheel from leaving the wire. The device con- 
sists of a harp with sufficient spread to take a spindle 12in. 
long and zin. diameter. On this is a steel tube lin. in 
diameter, and having ball bearings at each end between it 
and the spindle. The trolley wheel is loosely mounted on 
the steel tube, and on each side of the wheel are brass 
spiral springs, which hold the wheel in position in the 
centre. Thus, when rounding a curve, the spring gives way 
to the side pressure, and the wheel slides along the tube in 
the direction of the pressure, thus giving time for the 
trolley pole to turn without forcing the wheel off the 
trolley wire. The apparatus is said to also lessen the wear 
on the wire and trolley wheel, owing to the smaller side 
pressure. After passing the curve, the wheel, of course, 
comes back to the central position. The wheel on being 
tried on a trip on which ordinary trolley wheels left the 


although, perhaps, very suitable to American practice, 
would not, we should think, be such a success in England. 
For instance, when rounding a curve, with two cars passing 
each other, with these broad trolley harps we should expect 
the two ends of the trolley poles would sometimes foul 
each other, and do much damage. We also very much 
doubt whether good electrical contact will be obtained b 

the wheel being let to run loosely on the steel tube, as gri 
and dirt getting on the same would soon spoil the bearing 
surface and the electrical contact. | 


n ——— ——— 
ELECTRICITY APPLIED TO MINING.* 
BY HAROLD BENTHAM, ö 


The subject of electricity applied to mining will perhaps 
be a subject which is quite foreign to many present. It 
is, however, a very important branch of electrical engi- 
neering which is increasing by leaps and bounds, and I 
have not the slightest doubt that at no distant date the 
largest and most important collieries will be equipped 
throughout with motors for all power purposes. Improve- 
ments are being gradually made in electric mining 
machinery, chief of which is the totally enclosed type of 
continuous-current motor and the three-phase induction 
motor. I have assumed in the following paper that the 
plant to be dealt with is of the continuous-current type, 
owing to the three-phase system applied to mining being 
as yet in its experimental stage. These experiments have, 
however, upto the presenttime been a great success, the three- 
phase induction motor possessing a great advantage over 
the continuous type due to the total absence of a com- 
mutator, thereby doing away with the necessity for a 
totally enclosed and airtight motor out in the workings of 
the mine. The power required for mining work has greatly 
increased of late years. This is due partly to the enormous 
increase in the tonnage or output of coal per day and 
partly on account of the demand for different qualities and 
sizes of coal, thereby necessitating various improvements 
in the methods of dealing with and handling the same. 

I have divided the paper into two sectiors for con- 
venience: Section 1—power, being the utilisation for 
power at the mine; Section 2—lighting, which includes 
the lighting of the various works in aad about the mine. 
Section 1 I am taking as follows: (a) the advantages and 
disadvantages of steam and electricity as motive power for 
mining purposes; (b) description of plant required; (c) 
comparison of first costs and efficiencies, and also com- 
parative working costs for one year. 

Section 1(a).—Power. | 

{t is quite evident that whatever motive power is used, 
it must be capable of withstanding sudden heavy loads, It 
must not be affected by dirt or grease, and it should be 
built to work under very trying conditions and general 
rough usage. At every new colliery it is the rule to put 
down an electrical hauling plant; why not, therefore, at 
the same time drive all the screening plant, coal-washing 
machinery, the fan for ventilating the mine, boiler pumps, 
joiners’ and fitting shops, and any other auxiliary machinery 
by motors. It is quite obvious that the cost of running a 
small station for part of the works would be practically the 
same as for a larger station to run the whole works. 

It would hardly be feasible to substitute the main 
winding engines by a motor, as the engines employed for 
this work are never less than 1,000 h.p. The steam-engine 
in this case would be more economical in first cost, as well 
as showing slightly greater efficiency. Excepting the wind- 
ing engines, however, none of the other engines or sete of 
engines range over 200 b.p. or 300 h.p. It will therefore 
be economical to substitute electrical for steam power in 
all other cases. Take the case of a colliery having an 
output of 2,000 tons per day when working two shifts per 
day. It is not at all unusual to find as many as four separate 
sets of steam-engines for driving the screening plant at 
a modern colliery, and owing to the engines being fixed on 
the structure work of the screens, there is a very decided 


Paper read before the Manchester Society of Junior Hleo- 
trical Engineers, l 


670 


THE ELECTRICAL ENGINEER, MAY 11, 1900. 


oscillation or vibration which cannot altogether be avoided, 
as the framework of the screens must be designed to allow 
railway wagons to pass underneath in every direction. 
There is also to each engine the necessary range of steam- 
iping, which, when subjected to vibration, is very apt to 
eak. The losses due to condensation of steam in the steam- 
pipes vary from 25 to 50 per cent., this enormous loss 
eing a constant quantity, independent of the number of 
hours the power may be required, as the steam-pipes in 
most cases are never allowed to cool down, except for 
repairs, thus accounting for the large losses above men- 
tioned. The engines, being of the open type, are also 
subjected to the grinding action of the dust and dirt, which 
works into all the bearings, the engines, therefore, needing 
constant attention and ee 
By electric driving all these objections are dispensed 
with. The motors, owing to their rotary motion, will not 
require such heavy foundations, and for the same reason 
the oscillation of the structure work will practically be 
reduced to nil, The range of steam-piping, with its atten- 
dant troubles, is also absent, and the motors being enclosed 


the engines are in the pit bottom, steam must be obtained 
from the surface. This means a length of steam-pipe from 
the top to the bottom of the pit, which in the case of a 
mine from 600 to 700 yards deep is not only a very expen- 
sive undertaking, but an extremely wasteful method. The 
exhaust steam from the engines, though assisting in the 
ventilation of the mine, renders the shaft into which the 
steam is exhausted practically useless for purposes other 
than ventilation. ll the above objections apply to 
compressed air haulage with the exception of the last one. 
In the case of motor-driven hauling plant, the cables are 
run down the pit shaft and from there to the motors, the 
motors being placed in the most convenient situation. 
Electrical haulage will show greater economy, in addition 
to being more cleanly and convenient, aleo overcoming all 
the above objections. Steam is never used for coal-cutting 
machinery, compressed air being the only rival to electricity 
for coal-cutting purposes. Electricity is gradually being 
substituted for compressed air, chiefly on account of the 
greater efficiency and cheapness in first cost. Neither class 
of machines, however, are very extensively used at present, 
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with self. oiling bearings, it is impossible for the dirt to get 
into the bearings. By substituting electric power for steam 
on all surface machinery, tho following advantages accrue : 
lighter foundations, greatcr efficiency, less attention and 
repairs, all of which are points in favour of electric driving. 
or underground haulage and other power purposes in 
the mine, electricity has already asserted its superiority. 
In some steam hauling plants the engines are on the surface, 
in others they are underground. When the steam plant is 
on the surface, the ropes are ran down the pit shaft in 
wood or iron pipes. Fig. 1 shows a diagrammatic sketch 
of rope driving by steam-driven plant on the surface. 
This method of driving necessitates at least one length 
of rope in the shaft, and in the case of endless or main and 
tail haulage, there are two lengths of rope in the shaft. 
This rope is not only a dead loss of capital, but is also 
a great addition to the working load, thereby reducing 
efficiency. Another disadvantage of this system is that 
when a rope becomes worn and a strand breaks, the pipes 
have sometimes to be removed in the shaft to find the 
faulty part and afterwards remedied. This means either 
stopping the winding of coal for an hour or two, or shuttin 
that part down which is controlled by the rope. Again, if 


Sother 


as they require certain conditions in the mine to ensure 
favourable result. For instance, the longwall system of 
working muat be adopted and the roof good, otherwise the 
machinery very often buries itself. Where these conditions 


exist, coal-cutting machinery, when driven by an electric 


motor, has proved itself decidedly superior to compressed 
air or manual labour. 

The advantages of motors in a mine are that they do 
not require so much attention as the same number of steam- 
engines. Tho self-oiling bearings and a general examination 
being required once a day. Down the mine a boy is 
employed to start and stop the motor as required by the 
signals. All motors, except the one for driving the fan, 
must be enclosed, as they are exposed to dirt, dannp, grease, 
or explosive gases, All motors out in the workir igs of the 
mine must be totally enclosed and airtight. 

The power required on the sui faco is as follows: 100 b. hp. 
for driving the screening and coal-drossing plant, which will 
be split into several units; 200 b h p. for driving the coal- 
washing plant, consisting of several units; 100 b.h.p. for 
driving fan direct-coupled ; 25 b. b. p. to drive joiners’ shop, 
including circular saw, band saw, planing machine, ete. ; 
25 b. h. p. for driving fitting shop; 50 b. h. p. for driving 
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feed pumps, eto. ; 50 b. h. p. for draining the mine, giving 
in all 550 b.h.p. for driving the requisite surface plant. 

The power required for underground haulage purposes, 
taking as an instance a colliery of my acquaintance (which, 
by the way, is steam-driven), is equal to 400 b.h p. divided 
into three units, one of 200 b. h. p., and two of 100 b. b. p. 
each. I should also allow 50 b. h. p. for electrical coal - 
cutting, making a total of 450 b. h. p. for underground use, 
or a grand total of 1,000 b. h. p. for all power purposes. 

Section 1(b). 

As 550 b. h. p. is required for surface work, and 450 b. h. p. 
is required for underground work. I should select the 
plant as follows : | 
Engines, ete.—One unit of 600 h.p., one of 300 h. p., and 
one of 200 h. p.; engines to be of the slow-speed direct- 
coupled type, and particularly well governed. The reason 
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the board for ascertaining the voltage by means of pilot 
wires at any distant points on the feeders, this being 
thought quite unnecessary at a colliery power station, as 
the voltage, though fluctuating a great deal, is not so 
important on a power plant as it would be at a lighting 
station. There are three positive and three negative bus 
bars, which may be run at different voltages, so that all 
motors can work at approximately the same pressure. The 
machines by this method in some cases might be made 
interchangeable. Another advantage of this arrangement 
is, supposing there was a short-cireuit on one particular 
feeder, by this method it might prevent the failure of the 
whole plant. 

Mains, ete.— The feeders should be all designed so as not 
to exceed the fire office rule of 1,000 amperes per square 
inch, and, as shown on the switchboard diagram, I have 
arranged for five feeders to feed as follows: 100 h. p., 
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AL 
FIG. 2.—Diagram of Connections from Two-Wire Power Switchboard. 


for this division of plant is that when the mine is workin 
all the three sets would be required, but on Sundays an 
holidays one of the smaller sets would be sufficient to drive 
the fan, pumps, etc. The engines would obtain steam from 
the same range of boilers as the winding engines, the boilor 
pressure usually ranging from 80lb. to 100lb. per square 
inch. The engine-room must be as near as possible to the 
centre of its work on the surface, and as close to the boilers 
as practicable. The engines usually work non-condensing, 
owing to the coal being so cheap and the water costing 
practically nothing. | 

Dynamos.—The generators (supposing it is a continuous- 
current station) must be multipolar machines, very strongly 
built, with tootbed armatures and carbon brushes, which 
should not require shifting from no load to full load. 
They should be wound to give 600 volts at the terminals, 
which voltage may be varied within cortain limits by 
regulating the speed of the engine. 


Switchboard.—I should arrange the switchboard similar 


to Fig. 2. It will be noticed that there is no provision on 


screens, No. 1 feeder ; 200 h. p., coal washer, No. 2 feeder ; 
100 b.p., fan, No. 3 feeder ; 250 h. p., joiners’ shop; 25 b. p., 
fitting shop, 50 h p., draining mine, 50 b. p., feed pumps, 
No. 4 feeder; 50 h. p, coal cutting, 400 h. p., hauling, No. 5 
feeder. The feeders should be run underground to the 
various parts of the works in wood troughing filled in with 
insulating compound. , 

Fizing Cables in Shaft.—Various methods are employed 
for fixing cables in the pit shaft, depending mainly on the 
class and size of cable. Sometimes they are ordinary 
cable, at other times concentric cable may be used. If the 
cable is a large one, it is always lead-covered and armoured, 
and in that case clamps are placed about 30 yards apart, 
20 that when the cable is clamped in position it hangs from 
Ain. to 6in. clear of the shaft side, in order to prevent the 
water from running down the cables. Fig. 3 shows the 
section of a patent oil insulator used for suspending 
ordinary vulcanised-rubber cables from the top to the 
bottom of the mine without any intermediate support. In 
this method the cablés hang from 4in. to 6in. clear of the 
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wall (for reasons above mentioned) and about 1ft. from 
each other, the cable hanging clear of everything from the 
top to the bottom of the pit; cables hung in this manner 
seem to give a very satisfactory result, and are not expen- 
sive in first cost. That part of the cable in the insulator 
clamp is bared, and served with fine binding wire, so 
that there may be no chance of the cable slipping in 
the clamp. The insulation on each side of the clamp 
must be carefully wrapped with tape, etc., to prevent 
moisture penetrating between the conductor and insulator. 
The cables when suspended from the top must be of hard- 
drawn copper, in order to secure greater tensile strength. 
Another method is to run the cable in casing, the grooves in 
the casing being cut to fit the eable fairly tight, and in this 
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Fie. 8.—Section of Oil Insulator for Suspending Cable in Pit Shaft. 


manner to sustain its own weight. All the above methods 
are at present in use, and give good results. 


(To be continued. ) 


MANCHESTER AND LIVERPOOL EXPRESS 
RAILWAY. 


A committee of the House of Commons, which consists of Sir 
J. Kennaway (chairman), Mr. Nussey, Mr. Wrightson, and Mr. 
C. Douglas, on Tuesday began the consideration of the Man- 
chester and Liverpool Electric Express Railway Bill. 

Mr. Batrour Browne, Q. C., opened the case for the pro- 
moters, and said the Bill authorised the incorporation of a 
compeny for the construction of a high-speed railway commenc- 
ing in the centre of Manchester and terminating in the centre 
of Liverpool. There would be no intermediate stations on the 

ro line, and the competition with existing railways would 
solely for through traffic. The principal opposition came 
from the three railways running between Manchester and Liver- 
vol—the London and North-Western, the Lancashire and 
orkshire, and the Cheshire Lines. It was believed that on 
the line between Manchester and Liverpool a speed of 120 miles 
an hour could be attained with perfect safety. Some of the 
most influential men in the district were taking a financial as 
well as a general interest in the scheme. Continuing, he stated 
that Mr. Behr and his friends had spent over £200,000 to 
establish the feasibility of the system. It was proposed to run the 
trains at the rate of about 110 miles an hour, the journey between 
Manchester and Liverpool being scoomplished in 20 minutes. 


2. 
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The two risks were collision and derailment. It could be 
shown that there was no risk of derailment ; and as to the 
danger of collision, there was to be a separate up line and down 
line, without any junctions, stopping places, or level crossings, 
and the only possible danger was of one oar overtaking 
another that had stuck on the road. By a system of 
automatic signalling this danger would be absolutely averted. 
The central station would be at Warrenton, the energy being 
generated at 10,000 volte, and being transformed down to 500 
or 600 volts. The length of the line, which was double, would 
be 34 miles, the cost being estimated at £1,750,000. The cost 
of working per mile would be much lower than on ordinary 
railways. The Corporations of Manchester and Liverpool were 
practically with them in the scheme. ö 

In reply to a question put by one of the committee to Mr. 
Hawkshaw, the engineer of the line, Mr. Balfour Browne said 
the railway passed round by Eccles and Barton rather than 
following the Cheshire Lines Railway, because of the Man- 
chester Ship Canal, over which they would have had to have 
swingbridges, which would not have been safe at the proposed 
8 


Mr. BEHR, promoter of the scheme, examined, said he had 
spent £200,000 on experiments with the mono-rail system. He 
had invented a very efficient air-brake, which was much better 
than the ordinary friction brake. With his system, derailment 
was impossible. He did not believe that his project would 
interfere with the Mersey Docks and Harbour Board if they 
wished to make docks at the south end of Live l. He had 
been Meson to do everything he ibly could to meet the 
objections of the Mersey Docks and Harbour Board and the Lanca- 
shire and Yorkshire Railway, and had made a deviation in the 
neighbourhood of St. Michael’s Station which he thought would 
meet their views. He was afterwards informed that he had 
failed to satisfy either the Board or the railway company. His 
project would not do any harm to the undertakings of the 
London and North-Western Railway Company or the Cheshire 
Lines Committee. He expected to carry about 7,500 passengers 

rday. Questioned as to the voltage he wished to use, he said 
t must be a question of settlement with the Board of Trade, 
but he wanted 1,000 volts. He would undertake to deposit 
£100,000 as caution money as a guarantee of his going over 
100 miles per hour. 

The committee then adjourned till Wednesday. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


(QUESTIONS. 

269. What is the best practical method cf measuring the power 
absorbed in a three-phase circuit ?—T. B. 

270. What advantage does the electric weldi rocess POSSESS 
over pe hipaa, forge welding ? Describe 29085 form of 
electric welder.— A. S. L. 

6 ANSWERS. 

Question No. 264.—What error could be introduced in the case 
of an alternating supply, supposing the cost were calcu- 
lated in B.T. units on the amount of electricity passed ? 
Give an example and describe a good alternating-current 
meter. l 

Best Answer to No. 264 (awarded 10s.).—One measures 

“ quantity of electricity” in coulombs, or ampere-seconds. 

The commercial unit is the ampere-hour, and is measured 

by an ampere-hour meter. Now, there are two objections 

to the use of the readings on an integrating ampere-hour 
meter as a basis for calculating the cost of power supplied 
by means of an alternating current: (a) It is taken for 
granted that the effective E.M.F. is constant in value 

throughout the time of supply. This is by no means a 

safe assumption to make, for (1) the regulation of pressure 


— le’ 
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at the generating station may not be all that could be 
desired; (2) a certain variation due to drop in mains 
‘between light and full load is almost unavoidable. 
(b) No allowance is made for phase difference between 


current and E.M.F. Any magnetic apparatus for the 


utilisation of alternating-current energy has a power 
factor” which is expressive of the cosine of the angle of 


lag of current behind impressed E.M.F., due to the retard- |. 


ing effects of induced E. M. F. s; in other words, of the 
total current given to the apparatus (and, therefore, 
measured by the ampere-hour pues a component only 
is used in combination with the E. M. F. as a watt- current, 


while the other component in quadrature with it (or wattless |. 


current) is merely useful in balancing the action of induced 
E.M.F.’s. 


The power factor for transformers, alternate-current 
motors, etc., may be roughly taken at from 75 per cent. 
at light load to 85 per cent. at full load. These figures 
vary to some extent with type and size of the apparatus. 
For arc lamps the power factor is rather higher. Now, by 
definition a Board of Trade unit is 1,000 watt-hours. Hence, 
if we assume that the whole amount of current is a watt- 
current, we shall be overcharging the consumer by some 
10 to 25 per cent. if he is running a motor or transformer 


load. The only case in which this method of charging is 
is 


correct (assuming constant voltage) is when the l 
entirely non-inductire, such as an incandescent lamp load. 
lf the load is partly inductive, partly non-inductive, the 
overcharge will be reduced as the proportion of the inductive 
to the whole load is brought down. - 

Let us take as an example a workshop lit by 100 16-c.p. 
220-volt incandescent lamps, and also by four 10-ampere 
50-volt arc lamps in series, with a steadying choking coil 
for general lighting. A 5 b. h. p. alternate-current motor is 
also driven from tho same (220-volt) mains, and runs for a 
day of 10 hours. A 16-c.p. lamp will absorb 60 watts, or 


ey amperes. And assuming that the lamps are run on an 


220 
averse? four hours per working day, ampere-hours per year 
eq 
250 x 100 x 4 x (365 - 62) - 84, 180 (about) . (1) 
Assume, also, that the are lamps burn for the same time 
per day. If the lamps and choking coil were non-inductive, 
ampere-hours per year would equa 
: 10 x 4x 313 = 12,620 (2) 
But this circuit, including choking coil, will have a power 
factor of about ‘85; therefore, effective ampere-hours will be 
12,620 x 85 _ 10,650 (about) (3) 
100 
Now, tho efficiency of a 5-b.h.p. alternate-current motor 
will not be more than 88 per cent., so that electrical horse- 
power required will be | 
5x 100 
88 
therefore, current used will be 
5 x 100 x 746 
88x220 ` 


.. Ampere-hours per year equal 
6 x 100 x 796 313 x10=60,315 . . (4) 
88 x 220 


assuming that there is no loss due to lag. But the power 
factor of such a motor would be, say, 8 at full load. 
Therefore, effective ampere-hours equal 

(5) 


60,315 x 0'8 = 48,250 (about) 


Now total ampere-hours charged for during the year if 


an ampere-hour meter is used would be 
34,180 + 12,520 + 60,315 = 107,015, 
while ampere-hours usefully employed would only be 
54,180 + 10,650 + 48,250 = 93,080, 
giving an excess charge for 
107,015 — 93,080 = 13,935 ampere-hours, 
being a 15 per cent, excess charge. 


673 


At the rate of 4d. per unit, this would correspond to an 
13,935 x 220 : 
excess charge of 1,000 x 60 £52 (about) per annum, 
assuming that the voltage at the meter has been kept 
constant. 
One of the best types of meter for measuring alternating- 
current power is the Shallenberger wattmeter, made by 


j 

| a | 
the Westinghouse Electric Company, as it takes into account 
the phase difference between E. M. F. and current. It 
consists of two coils placed at an angle to each other, one 
being placed in series with the circuit on one main, the 
other being in the low-tension secondary circuit of a small 
transformer, the primary of which is placed across the 
mains. The angle between the two coils can be adjusted, 
and upon it depends the calibration of the instrument. 
An aluminium disc is carried on a vertical spindle, the two 
bearings for which are hardened and polished so as to 
reduce friction to a minimum. The disc revolves in 
the central plane of tho. coils at right angles to their 
windings. The registering device is the usual geared 
train and dials. The alternating current in both 
the series and shunt coils produces a magnetic field 
varying in strength, but constantly at the same angle to 
the flux due to the other coil. Owing to the impedance in 
the shunt transformer and coil (which, it should be noted, 
is constant at all loads), the shunt magnetic field differs in 


~t 


phase from the series magnetic field. It will be seen that 
a compound field will be formed, and that as the A and B 
components (see diagram) vary in relation to one another, 
the direction of this compound field will swing from A to B. 
This magnetic field induces currents in the aluminium disc 
such that an attraction is set up between the magnetic 
field produced by these induced currents and the compound 
field above referred to. As there is a slight time lag 
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between the impression of the E. M. F. on the disc and the 
production of the magnetic field, the compound field will 
always have a slight forward lead on the induced m:gnotic 
field. A force of attraction being set up, the disc will 
tend to turn so as to bring theso fields into coincidence. 
The force which rotates the disc is proportional to the 
square of the effective current passing through the meter 
(for EC=C? R). It is therefore necessary to use a retard- 
ing device in which the retardation shall vary as the square 
of tho spoed. A light aluminium fan is adopted for this 
purpose, as shown above, or a disc revolving between the 
polos of a set of permanent magnets can be employed. 

ince the meter depends on tho magnetic effect of an alter- 
nating current, a change of periodicity will affect the 
readings. As the meter, however, is encased in iron, no 
external magnetic force will affect it ; no ordinary tempera- 
ture change will appreciably affect it. The current enters 
no moving parts. he meter can be compensated against 
“creeping.” The shunt transformer is arranged so that it 
car 12 choker,” and the shunt watts used are very few.— 


[N. B.—In the above answer the method of estimating the 
motor load is incorrect. The effective ampere-hours per 
annum, 60,315, is 80 per cent. of the ampere-hours metered, 


which would be Saana x 100 =75'3 =94.—Ep. E. E.] 


Answer to No. 264 (awarded 5s.).—The meaning of this 
question is not quite clear. If by the amount of electricity 


D 


passed the amount of current passed is meant, a very 
serious error could be introduced. If the current taken 
by a motor, say, was measured by an ampere-hour meter, 
it would be very easy to get three or four times more unite 
recorded than had actually been used. Ia calculating the 
watts consumed by a piece of apparatus supplied with an 
alternating current, the formuls amperes x volts x the 
cosine of the angle of phase difference between the current 
and the E.M:F. should be employed.. Fig. 1 will make 
it quite clear why we multiply by the cosine of the 
angle of phase difference. If O B represents to scale 
the amount of current registered by an ammeter 
which is in circuit with a motor, and O represents the 
angle of lag between the current, O B, and tho supply 
E.M.F., O D, then the current O B can bo split-up into a 
working component in phase with the E. M. F. and a 
wattless component 90deg. behind the E.M.F. in phase by 
constructing the parallelogram A BCO, OC being the 
working current and O A the wattless or 08 


current. Now, the cosine of 0 is 9.5 and OB x 


— 


O B 
= OC, which is the portion of O B which is in phase 
with the E. M. F. Fig. 1 is drawn to represent an actual 
2-h.p. motor on one-quarter full load. O B represents 
15 amperes and O D 100 volts, to a different scale, 
O B lags 60deg. behind O D, and OC, the working current, 
scales 75 amperes, which multipliod by 100 volte=750 
watte. If we multiply 15 ampercs by 100 volts and by 
the cosine of 60deg., we get the same result. The cosine 
of the angle of lag or lead is called the power factor. Tho 
2 0 factor of small motors varies from about ‘25 at light 
oad to about 75 at full load. i 

The best alternating-current meter known to the writer 
is the Shallenbergor integrating wattmeter. Fig. 2 shows 
diagrammatically the general arrangement and connections 
of the meter. B B, are the series coils; G is a light 
aluminium disc mounted on a spindle; A is the shunt coil 


which is in series with the choking coil, C; E is a laminated 
iron core for adjustment purposes; D is the recording 
mechanism ; and F F F are the terminals. There are aiso 
two permanent magnets (not shown in the figure) which act 
as a brake. The action of the meter is, roughly, as follows: 
The current through the shunt coil is practically 90deg. 
behind the E.M.F. in phase, due to the effect of the choking 
coil. If the main current flowing through the series coils 
is supplying a non-inductive circuit, it will be in phase with 
the E M.F., and will, in conjunction with the shunt coil, set 
up a rotating field from B to A and A to B, ete. This will 
induce eddy currents in the ċisc, and cause it to revolve, 


If, however, the main current is supplying an inductive 
circuit, it will lag behind the E. M. F., and the difference 
betwoen the phases of the main and shunt currents will be 
less than 90deg. This will not produce such an effective 
rotating field as in the former case, and the disc will 
revolve slower for an equal amount of current, When 
the main current lags nearly 90deg., the main and 
shunt currents are nearly in phase, and practically no 
rotating field is set up, and the disc hardly moves. 
It is immaterial which way the series wires are joined 
up, as the meter registers correctly whichever way the 
disc revolves. Any adjustment that may be required 
is effected by raising or lowering tho laminated core, E. 
The meter is enclosed in a strong cast-iron case with a 
rubber joint and a good arrangement for sealing. A test 
made on a meter of this type of 2,000 watts capacity 
showed the greatest error on an inductive load to be 
1:58 per cent., and tho meter started with 06 ampere at 
200 volts.—J. R. P. L. l 


— 


LEGAL INTELLIGENCE. 


JANDUS ARC LAMP AND ELECTRIC COMPANY, LIMITED, 
v. JOHNSON. | 


This action, tried before Mr. Justice Farwell on May 4, 5, and 7, 
was for the recovery of 9 T 

Mr. Moulton, Q.C., M P., Me. T. Terrell, Q.C., Mr. J. G. 
Graham, and Mr. A. J. Walter (instructed by Mesers. Faithfull 
and Owon, agents for Messrs. Payne, Galloway, and Payne, Man- 
chester), appeared for plaintiffs, and Mr. Bousfield, Q C., M.P., 
and Mr. J. Hunter Gray (instructed by Mr. George Whale), for 
defendant, 

The plaintiffs licensed the defendants to manufacture lam 
under certain patents. The defence was substantially thad the 
lamps claimed for were not made under the patente, hence no 
royalties were due. The defendants ceanterclaimed for misrepre- 
sentation, and claimed the recision of the agreement, Is is nob 
necessary to record this action ab length, as the result depended 
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a good deal upon oe subtleties which the lay mind will nob 
appreciate. In the first place, the learned judge held that the 
licensees were nob entitled to question the validity of the patente. 
Then, apon the question of misrepresentation, he decided in favour 
of the plaintiffs. The judgment indicates clearly the restricted 
field of the arguments. Ib was as follows: 

Mr. Justice Farwell: I think the defendante in this case have 
raised every conceivable objection that is A assed or could possibly 
be raised. The first point made by Mr. Bousfield was on the con- 
struction of the agreement. He says that there is an interest 
there recited to be believed to be in the Electric Arc Light Com 
pany, and that is nob got rid of. It seems to me the short asswer 
to that is that I have here the Patent Office register, which shows 
that the Jandus Company are tered as sole proprietors under 
an assignment from Marks, and were so registered on May 16, 
1898. The second point which he takes is this: He says that 
agreement is nudum pactum, because in effect the Jandus Com- 
pany took from Marke and not from the Electric Arc Light Com- 
pany. I can only say that so far as nudum pactum is concerned, 
I do not really follow it. Marke executes a memorandum at the 
end of the agreement, in which he says: I personally agree to 
carry out the provisions of bhis ment so far as relates to 
matters in my control, as though I had been an original party 
to this agreement.” That agreement contains, amongst other 
things, a provision that The purchaser company will pay to the 
vendor company a further sum of £1,500 upon the vendor company 
assigning or obtaining an assignment the purchaser company of 
the said Howard patent.” How it can be said to bea nudum pactum 
when it is in effect an agreement by Marke ia consideration of 
the payment ab his request to the Electric Arc Light Company to 
assign or procure to be assigned the patent, I fail to see. That 

ind seems to me to come to nothing. Then there was an 

ngevious point suggested, thab this was an agreement of which 

ou could nob get s performance, and therefore it was said 
if you could not geb specific performance you did not geb the 
equitable title ab the date of the license, because it is by reason of 
your being able to geb specific performance that equity considers 
thab that is done which ought to be done so that the equitable 
title passes. Mr, Bousfield pressed upon me that this was really 
an agreement to give services, and nob an agreement to assign the 
patent. If I could hold that that was the true construction of the 
agreement, thab would be so, but I cannot shub my eyes to what 
is the true intent of Clauses 2 and 3, which Mr. Bousfield read, of 
the agrcement, although there is this to be said in Mr. Bousfield’s 
favour that the parties for some inscrutable reason have not gune 
on in terms to say that if and when the Electric Aro Light Com- 
pany do get that Howard patent they will assign it, bub I find 
thoee words, by implication, in Clauses 2 and 3. If I could not find 
them there might be a difficulty about it, but inasmuch as the 
argument pressed upon me was this, that it would be only damages 
and nob specific performance, that argument in iteelf assumes a 
contracd to assign, because you could not get damages for breach 
of a mere agreement to do the beat you could, if you had actually 
done the best you could and got the assignment, and therefore 
the only matter for which damages could be recovered would be 
for nob assigning the patent when you got it. That is, to my 
mind, the true meaning of the agreement, and if that be so, if it 
be the fact, as Mr. Bousfield put ib, that you could only geb 
damages, it is fatal to him, bocau whother the remedy be 
damages or specific performance the righb of action is the same, 
althoughb the remedy may be one thing in one court and another 
thing in another. That leads me to the point of substance in the 
case, which is the question whether the article made by the 
defendant infringes the invention of the plaintiff so as to be really 
made within the license. Now I have had an argument which 
would have had very considerable force if ib had been addressed to 
the validity of the patent ; but that is nob open to the license, and 
the whole of the straggle was to get in evidence by putting in 
former specifications, and the struggle to pub in evidence which 
I have overruled, and to which Mr. Bouetield returned again and 
again, is entirely with a view of showing that this patent is not 

ood. Over and over again, in the course of the witnesses’ evi- 

ence, and in the course of Mr. Bousfield’s address to me, ib was 
plain that what he was striving for was to do that. Now, that is 
not open to him. He is bound to admit that the pateud is good, 
and, that being eo, I am proposing to construe this patent simply 
and solely by the words that the parties have ueed, as contained 
within the four corners of the specification. I quite agree that 
Mr. Bousfield is entitled to refer to what I may call the recital 
part, and so far as the recital part points to previous knowledge, 
of course he is entitled to refer to that. Further than that I said, 
and I allowed him to do it, he was entitled to say that certain 
things were common knowledge, and that I am to regard myself 
as now adjudicating on the construction of a patent having regard 
to what was common knowledge in the year 1893. All that I fully 
accept. Bub then, what I have to consider is whether, on the 
fair meaning of this patent, the defendante’ lamps are an infringe- 
ment or not. Now, to my mind, on the evidence that I have 
here, leaving oub Mr. Wunderlich. as to whom I have already 
made some comments—and I do nob like to say a thing of that 
sorb twice over—on the evidence as it stands it seems to me 
that there is no diepute really. First of all ib is, An are 
lamp having its arc enclosed in a transparent or translucent 
envelope closed airtight at all points below the arc.” Now, the 
difference in opivion is solely and entirely in what the meaning of 
t closed airtight” is. Everybody agrees that it is not hermeti- 
cally sealed, inasmuch as I have had explained to me the object on 
one side of preventing a current of air so as to avoid, as far as 
possible, the contact with carbon, and on the other side to allow 
some escape of the hot gases which otherwise might cause an 


A. L. Bmith, R. V. 


explosion, I have gob, what is reasonably plain on the face of the 
specification, a provision by which you cannot have an hermetically 
sesled enclosure, nor can you have one, nor do you desire to have 
one, which is open to all the winda of heaven. The invention is 
of eomethiog which answers the purpose, and which gives you 
the mean between those two. I was invited to say that ‘‘ closed 
airtight” meant so airtight at all points below the aro as 
to necessitate the provision of a Rus ab the top. I do nob 
think that is the fair construction. e recital parb of the specifi- 
cation shows thao although he deals partly with arc lampe with 
enclosures and with valves, he also deals with those where there 
may be an opening not by means of a valve, Iv was said, more- 
over, by one of the witnesses that, provided with a plug ab the 
top,” would not apply to DC.1. On the evidence, I find that ib 
does. I disregard that icular item of evidence, and I under- 
stood Mr. Bousfield to admit it, or, ab any rate, whether he did or 
not, I think it is eo. Then we have some little lighb thrown on 
the meaning of cloeely fitting by the next words, having a closely- 
fitting feed opening for the positive carbon.” It is plain to me, 
as Mr. Bousfield pointed out, thab olosely · fitting feed” there 
refers back to the closely-fitting feed mentioned on p. 2, line 25, 
which is a comparatively olose fit. 80 I have words which 
I am, by all the rules of construction, entitled to read as 
a comparatively close fib, and if I may put ia the word 
‘‘ comparatively it seems to me that a fortiori, or with equal 
force I may say that wherever I find ‘‘closely fitting” and 
the reason of the thing showing that it does nob mean hermetically 
closed, I am entitled to say that ib means what I think all the 
witnesses agree that it means—comparatively closely fitting. ‘To 
my mind, D.C.1 comes within Claim 6, and it is said it comes 
within Claim 12. I do not propose to go through the evidence in 
detail. Iv will be convenient to refer to it in another piace if 
necessary because it is all in print, but I should like to 
point oub that Prof. Thompson certainly does agree with my 
view. He says: Having regard to the point that D.C.1 is 
closed at the top, the bottom of D.C.1 may be tight enough 
to prevent such a circulation as would defeab the object of 
Howard. Tren he says also as to Fig. 5, that the pressure 
inside is the same as outside while the lamp is burning, and, 
therefore, there is no tendency, apart from diffasion, for the 
intrusion or escape of Thie is enough for the practical 
pope of making the lamp as described in Howard. e joint 
in D.C.1 is good enough in the defendante.” He also said 
“ D.C.1l is practically closed on all sides so far as porerne is 
concerned. Ib has better ventilation than Howard,” and then 
he says it was common to any arc lam That is again going 
back to a reason why this patent should be held bad, which 
have said is not open to the defendant. Id seems to me a plain 
case of infringement if they were nob licensed, and, therefore, 
there must be the order as asked. 


CHAMBERLAIN AND HOOKHAM, LIMITED, v, THE MAYOR 
AND CORPORATION OF BRADFORD. 


In the Chancery Division on Tuesday, before Mr. Justice 
Farwell, the hearing of the action of Chamberlain and Hookham 
v. the Mayor and Corporation of Bradford was oommenced. 
Plaintiffs sought an injunction to restrain the Bradford Cor- 
poration from infringing the plaintiffs’ patent for an electric 
meter, for measuring the amount of electricity ueed, and for the 
delivery up or destruction of the infringing meters. The counsel 
for the plaintiffs were Mr. J. Fletcher Moulton, Q.C., M.P., Mr. 
A. J. Walter, and Mr, Gray (instructed by Meesrs. Field, Roscoe, 
and Co.). The counsel for the defendants were Mr. C, A. Cripps, 
Q.C., M.P., Mr. Bouefleld, Q.C., M.P., and Mr. J. C. Graham 
(instructed by Messrs. Ashursv, Morris, Crisp and Co). i 

Ia his opening speech, Mr. J. Fletcher Moulton explained that 
the case was similar in many respects to the one brought by the 
plaintiff against Messrs. Johnson and Phillips, and which had been 
successful. The meter which it was alleged infringed the plaintiffs’ 
patent was the Thomson-Houston meter. The learned counsel 
proceeded to give a clear explanation of the subject generally to 
Mr. Justice Farwell ; in so doing an ample use of models was 
made, and cross reference to the above historical fight were 
frequent. He argued thab the defendante’ meter was an infringe- 
meno, because a constant field was employed, as also because of 
the permanent magnets used as brakes. He claimed that Mr. 
Hookham was the firsb to disclose the essential conditions to be 
observed to obtain an accurate meter. 

Mr. George Hookham was then examined by Mr. Walter as 
to the construction of his meter and also that of the defendants. 

Mr. Cripps cross-examined Mr. Hookham at length in order to 
show the essential differences between an energy meter and a 
current meter. an 

The examination was still proceeding when the Courb 
adjourned. | 

a Wednesday the case was continued, and the plaintiffs’ case 
was concluded yesterday. Mr. Cripps then opened the defendante’ 
case, 


‘ 


FRANKENBERG v. GREAT HORSELESS CARRIAGE 
COMPANY. 7 


l on the 7th inst., before Lords Justices 
illiams, and R. Romer, the appeal of one of 
the company, came on 


In the Court of A 
the defendants (Mr. Salter) a director of 


for hearia 


R. . 
Mr, Pollard said there was an appeal pending to the House of 
Lords by other defendants in the action, and his client desired bọ 
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have the proceedings in the present case stayed till that appeal | 


had been determined. 


Lord Justice Smith said the appeal would nob be heard for a 
year, and if this application were granted the case would be in the 
same position as to-day. The Court would not stay the proceed- 

Defendant muab abide the result of the trial, and then 


ings. 
appeal: ‘if he thought fit. 
The application was then dismissed, with costs. 


TRAMWAY ACCIDENT. 


At the Liverpool Assizes on Saturday, before Mr. Justice 
Phillimore and a special jury, John McLaren, a child of three 


years, sued by his next friend, his stepfather, John Power, against 
the Blackpool and Fleetwood Tramroad Company, Limited. On 
Aug. 13 last the plaintiff was crossing the line when an electrical 


tramcar from Black 
or more per hour. 
of the car. One log 


l] came up at an alleged speed of 20 miles 
he little boy was dragged under the wheels 
injuries. The child had, however, made a good recovery. An 
offer of £300 and costs was made and accepted. 


SHADDICK v. LONDON ELECTRIC SUPPLY CORPORATION. 
Failure of Supply. 


At Greenwich, Mr. Kennedy on Friday gave judgment in this 
When the case was 


case, in which there were seven summonses. 
before the Court on April 24 the default waa admitted, the defence 
being practically a plea of force majeure, thab ib was essential 
that some part of the company’s district should be cub off because 
the supply was deficient owing to unavoidable causes, and that 


Deptford was cub off as causing the least public inconvenience. | 


Mr. Kennedy held that force majeure did not apply. He dcubted 
whether the company allowed sufficient time to overhaul the 
boilers, especially when they knew of the hardnees of the water 
and that the boilers would not last many weeks. He did not, 
however, rest his judgment so much upon that ground as upon 
their taking Mr. Sbaddick as a new customer when they knew 
that, through the failure of the Colchester firm to supply new 
boilers and their inability to overhaul the old, ib was, to eay the 
least, doubtful whether they could adequately supply Mr. Shaddick 
with the electric light. The company were fined 40s. in each of 
the seven cases with 20 guineas costs in the first case and 23. costs 
in each of the others, making £35. 12s. in all. 


NATIONAL FREE ELECTRIC WIRING COMPANY 
v. COLLINS. 


This case came before his Honour Judge Lumley Smitb. Q C., 
in the Wostminster County Court on May 3. The plaintiff com 

pany sought to recover £4 in respect of extra work done to the 
order of the defendant, a liceneed victualler carrying on business 
at Blackheath-hill. The defence was that the extra work for 
_ which the plaintiffs were seeking to charge was brought about 

owing to the faulty manner in which it was carried oub in the firat 
instance. ; 

In giving judgment, his Honour said he was not satisfied that 
the work was badly done, and he thought the extra work such as 
ought to be paid for; therefore judgment would be for the 
plaintiffs for the amount of their claim (£4) and coste. 


ISLE OF MAN TRAMWAYS. 


In the Manx High Court on the 7th inst. several suits against 
the Isle of Man Tramways and Electric Power Company, Limited, 
were down for bearing, but all with one exception were withdrawn. 

The case of Knowles v. Isle of Man Tramways and Electric 
Power Company, Limited, in which plaintiff, late engineer to the 
company, sought to recover £1,183, which he alleged was due as 
salary and commission, was commenced, and after some evidence 
had been heard, the hearing was adjourned, 


—— 


COMPANIES’ MEETINGS AND REPORTS. 


SUBMARINE CABLES TRUST. 


The annual meeting of this Company was held on Tuesday at 
the offices, Winchester House, the Marquis of Tweeddale presiding. 

The Chairman stated thab the income for the past year had 
amounted to £24.789. The apparent increase of £3,333 was due 
to the receipts of a full year’s dividend and bonus on the shares 
of the Eastern Extension Telegraph Company, whereas laet year 
only three full quarters and the balance of the December quarter 
of 1897 were carried to the credit of revenue. After deductin 
expenses, there was an available balance of £23,601, which had 
been sufficient to pay two coupons of £3 each, due on Ocb, 15 last 
and on the 15th ult., and to leave a balance of £3 315. The trustees 
had drawn 27 certificates for redemption on the 27th ult. 

The report was adoptei, as was also a motion confirming the 
unanimous resolution of the trustees to invest the produce of the 
sale of £1,200 Anglu-American Telegraph Company’s preferred 
stock in the purchase of 66 shares of 100dol. each of the Com- 


mercial Cable Company, and £15 ordinary stock of the Eastern 
Telegraph Company, Limited. a 


had to be amputated, and there were other 


WEST COAST OF AMERICA TELEGRAPH. 


The general meeting of this Company was held ab Winchester 
House on Tuesday. Mr. J. Denison Pender presiding. 

The Chairman said that the receipts for the year ended Dec. 31 
last amounted to £28 347, an increase of £3,267 over 1898, due to 
increased traffic and the rise in exchange. During the 12 months 
the repairing ship had been out more than usual, and therefore 
the cost of insurance had been considerably greater, to say 
nothing of the increased coat of coal. They had paid 4 per cent. 
interest on the income bonds, not having psid anything for the 
previous 10 years. They had closed one of their offices, having 
takep the cable oub at Caldera as ib had lately not paid its 
expenses. They had every reason to hope thab the present satis- 
factory figures, compared with previous years, might be even 
more satisfactory in the future. 

The reporb was adopted. 


LONDON PLATINO-BRAZILIAN TELEGRAPH. 


The general meeting of this Company was held on Tuesday ab 
Winchester House. 

Mr. W. 8. Andrews, who presided, said that the income for 
1899 was £29,643, or £6,645 less than that of 1898. There was an 
increase in the cable receipts lasb year of £660, but there was an 
apparent decrease in land line traffic receipts of £7,328, owing to 
the payment in 1898 by the Government of £5,000 for night 
service performed during the d isturbanoee. The expenses for 
1899 were £6,832, or a net decrease of £1,480, owing to the 
amalgamation of the Company. The profit in 1899 was £22,531, 
a decrease on 1898 by £5,052, The amount available at Dec. 31 
lasb, after paying the usual debenture interest, was £19,380 An 
interim dividend of 43. 6d. a share was paid in respect of the June 
half of 1899, and the directors proposed a further dividend of 
28. 6d. a share, making the same distribution for last half-year as 
for 1898. 

The report and the payment of the dividend recommended, 
making 34 per cenb. for the year, were agreed to. 


GREAT NORTHERN TELEGRAPH. | 


The general meeting of the Great Northern Telegraph Com- 
pany, Limited, of Copenhagen, was held at Copenhagen on the 
28th ult., the chairman and managing director (Commodore E. 
Suenson) presiding. 

The Chairman referred to the great number of interruptions 
which had occurred in their cables duriog the last half of the year 
1899. Their cable steamers had been employed on an aggregate 
for 286 days. The number of telegrams forwarded from Vladi- 
vostock showed an appreciable increase. Their Danish con- 
ceesions for the establishment and working of cables connecting 
Denmark with Norway, Great Britain, and Russia had been 
extended to Jan. 1, 1911, and to Dec. 31, 1912, respectively. Ab 
the meeting of the International Meteorological Committee at 
St. Petersburg, as at several previous meteorological congresees, 
the Iceland cable scheme had been favourably received. A special 
resolution having been passed urging the Danish Government to 
continue their efforts in this direction, the Danish Government had 
not been able to induce the Peace Congress at The Hague to deal 
with the question of the legal status of submarine cables in time 
of war. The Chinese Government had also extended their con- 
cession up to 1911. The Japan traffic showed an increase. The 
directors proposed the same extra dividend as last year—viz., 
74 per cent. (making 124 per cent. in all for the year). 


HAMPSTEAD ELECTRIC SUPPLY. 


The annual meeting of this Company was held on Monday ab 
the Hampstead Conservatoire, Mr. Edward T. Read, F. R. G. S., 
presiding. 2 
The Chairman said the actual amount of capital iesued was 
£145,480, to which must be added the mortgage and dohenture 
capital, amounting to £35,000, making the total purchase price 
£166,085. The Company had to take over the assete of the Hamp- 
stead Battery Company. Over £16,000 had been expended in 
increasing their plant, and they had increased their custumers b 
some 200 houses, including the large stores in Finsbury- road. 
The total number of lamps connected there was equivalent to 
44,000 c.p., in addition to which they had provided the motive 
power for the lifts, Thab business having only been in full 
swing since Easter, the full benefit of the transaction did 
not make itself felb as yeb. They had still 500 houses 
under contract, which they were connecting at the rate of 
three or four a week. For the 13 months ending Dec. 31 
last the profit on electric lighting had been over £5,000. 
He could honestly say they bad a sound and progressive buainess, 
which, if properly managed and provided with the sinews of war, 
as ib would be presently, should make a profit of anything between 
£10,000 and £15,000 within a very short period. They bad to 
omit the dividend for the six months ending Dec. 31 last, but that 
dividend was simply postponed, as the shares were cumulative, 
and therefore these shares were now worth 2s. 6d. more than they 
would have been if they had had the dividend. The business was, 
nordain Be rapidly that they had not sufficienb money to push 
it along, but the directors were taking steps in order to meet that 
necessity. 
The report and accounts were adopted after a proposal to 
appoinb a committee of shareholders to investigate the affairs of 
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the Company had been negatived. Messrs, Hart Bros., Tibbets, 
Heiron, and Co. were re-elected auditors, and a vote of thanke to 
the chairman closed the proceedings. 


WINCHESTER ELECTRIC LIGHT AND POWER. 


| Directors: Mr. T. F. Kirby, chairman; Major-General 
Montgomery; Captain Clayton Mitchell, R. N.; Mr. Francis 
Edward Gripper; Mr. A. R. Dyer. Resident engineer and 
secretary : H. N. Warburton. 

. In the report for 1899 the directors state that the contract with 
Messrs. Edmundsons for the tara. of the works terminated on 
July 1 last, so that the accounts do not represent exactly the 
working of the undertaking for the year. The directors are 
satiefied with the reception the electric light has obtained in 
Winchester. Ten thousand 8 c. p. lamps were connected by the 
end of last year. Farther applications continue to be received. 
Tbe accounts show a balance to neb revenue account, after paying 
all expenses (including interest on debentures), amounting to 
£323. 128. 2d., of which ib is proposed to apply £202. 6s. 6d. in 
payment of a dividend at the rate of 24 per cent. per annum for 
the year ; and to write off £121. 5a. 8d., the balance, in reduction 
of £197. 178. 4d., the preliminary expenses. During the year 
another large engine and dynamo set and a third boiler have been 
added at the works, and large extensions of the mains have been 
laid, to meet the public demand. The Company continue to do a 
fair share of the wiring work in the city, and introduced last 
autamn a system of free wiring, 4d. per unit used being charged 
as rental. an l 

REVENUE Account. 


Dr. Generation of Electricity. £ 8. d. 
Coal or other fuel... £287 12 1 
Oil, waste, water, eto . 17 7 5 
Proportion of salaries of engineers, etc.. 87 8 4 
Wages and gratuities .............c.cecsecees 114 18 6 
Repairs and maintenance ........... ....55 1 7 8 
— — 508 14 0 
Distribution of Electricity. 
Proportion of salarien . oe 10 0 0 
Wages and gratuities e osses 9 15 0 
Repairs, maintenance, eto 1 9 9 * 
— 21 4 9 
Rente, rates, and taxes . ve 67 12 0 
Management Expenses. 
Salaries ..........c00 CCC 36 4 0 
Stationery and printing e 8 211 
General establishment charges 410 2 
Arr. en rE ai 8 0 0 
| — 56 17 1 
Insurances, superannuation, tee T 5 0 0 
Total expenditurrtteeeee ... one 659 7 10 
Balance carried to neb revennunln . 558 16 1 
£1,218 3 11 
Cr. £ 8. d. 
Sale of current per meter ab 7d. per B T. U. 1,156 4 11 
Rental of meters and other apparat un.. q wv: 6119 0 
: £1,218 3 11 
GENERAL BALANCE SHEET. 

r. Liabilities. £ 8. d. 
Capital account—amount received. 24,175 0 0 
Sundry tradesmen and others .. 8,453 4 5 
Sundry creditors on open accounts... . 327 4 11 
Balance at credit of neb revenue account.............. 323 12 2 

£33,278 1 6 
Cr. Assets. ; £ ad. 
Capital account—amount expended for works 30,474 6 0 
Stores on hand: coal, £43. 12s. 3d.; oil, waste, etc., 
£16. 6s. 10d.; general, E e. . 65 18 1 
Unfinished work and wiring stock ........... . . se 984 13 8 
Preliminary expenses. .. 197 17 4 
Sundry debtors for current supplied EI 658 12 7 
Wiring accounts . 816 4 11 
Ed mundsons' inte reli . ooo 74 19 9 
Cash at bankers and in haannnCICJCi . 6 9 2 
433,279 1 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T, unit z q . 73,085 
Quantity sold to private consumers by meter . 56 707 
Quantity used on works...... CCC 6 979 
Total quantity accounted for . e 63,786 
Quantity nob accounted foer . . ints 9,298 
Total maximum supply demanded (kilowatts) ... .... emesis 89 2 


NEW GENERAL TRACTION. 


The report for the year ended March 23 shows gross profits of 
£76,299. The general expenses, salaries, etc., chargeable againeb 


revenue, amounted to £6,116. A dividend at the rate of 6 per 


cent. on the outstanding preference capital for the past year from 
the dates of payment will be paid. After writing off various 
amounts and placing £10,769 to a special and £20,000 to general 
reserve fund, £37,030 are carried forward to nexb year. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN ä 


Burnley.— The Corporation invite tenders for cables. Tenders 
by May 14. 

Dandee.—The Town Council invite tenders for the supply of 
copper bonds. Tenders by May 22. Details in our advertisement 
columns. ; 53 

Wimbledon. — The Urban Districb Council invite tenders for the 
erection of additions to the electricity generating station, Durns- 
ford-road, Wimbledon. Tenders by May 15. i 

Glasgow. The Corporation invite tenders for creosoted poles, 
oak arms, insulators, and ironwork used in telephone construction. 
Tenders by May 16. Details in our advertisement columns. 

Glasgow.—The Corporation invite tenders for indiarubber- 
covered and lead-covered branch cables and carbons for one year. 
Tenders by May 19. Details in our advertisement columns. 

Glasgow.—The Corporation invite tenders for the supply of 
two sets of switchboards and instruments for 4,000 amperes each. 
Tenders by June 12. Dotails in our advertisement columns. 

Wick and Lybster. — Tenders are now being asked for the work 
of constructing the Wick and Lybster Light Railway, which will 
extend from Wick station to the village of Lybster, 134 miles. 


Newoastle-upon-Tyne.—The Corporation invite tenders for 
switchboards, underground feeders, and pumping apparatus. 
Tenders by May 25 and June 1. Particulars in our advertisement 
columns. 1 e 

Brussels.—Tenders will be received for nine lots of electric 
lighting materials for the Government on May 16. Specifications 
No. 617 are to be obtained from the Belgian Government Rail- 
ways Department, 2 e 
Southampton. — The Corporation invite tenders for the supply 
and erection of one water-tube boiler, with steam and other pipes, 
and sundry itonwork. Tenders by May 28. ` Particulars in our 
ad vertisement columne. ö a 

Devonport.—The Corporation invite tenders for the supply, 
delivery, and laying of electric light and traction feeders, distrl. 
butors, boxes, etc, Tenders by May 25. Particulars in our 
advertisement columns. - 

Edinburgh. —The Corporation invite tenders for elevators and 
conveyors for coal and ashes in connection with McDonald-road 
electricity supply station. Tenders by May 21. Details in our 
advertisement columns, | 

Bradford.—The Corporation invite tenders for the construction 
and delivery of two steam-engines and two dynamos of 1,000 kw. 
capacity each for their electricity worke, Valley-road. Tenders 
by May 24. Details in our advertisement columns, 


Crewe.—The Town Cuuncil invite tenders for the wiring of the 
municipal offices, market hall, and corn aaa iy and for supply- 
ing lamps and fittings for electrically lighting the same. Tenders 
by June 11. Details in our advertisement columns. 


King’s Lynn.—The Corporation invite tenders for the supply 
and erection of tho following plant: steam dynamos, Lancashire 
boiler, economiser, condenser, pipes, etc., switchboard, and cables 
(supply only). Tenders by May 17. Particulars in our advertise- 
ment columns. 

Leeds.—The Lighting Committee invite tenders for two or three 
(ab the option of the committee) 630 kw. two-phase generators; 
and one or two (at the option of the committee) sete of surface- 
condensing plant. Tenders by May 28. Details in our advertise- 
menb columns 

London.—The Streets Committee of the Corporation of London 
invite proposals from firms or persons experienced in the manu- 
facture and use of electric motorcars for the hire of an electrically- 
driven dustcart. Tenders by June 1. Full particulars in our 
advertisement columns. - l 

Bradford. — The Corporation invite tenders for the supply and 
delivery of electric motors (enclosed type) of 44 h.p., 7 b.p., and 
10 h.p., for a period of 12 months commencing July 1, 1900, and 
terminating June 30, 1901. Tenders by May 24. Details in our 
advertisement columns, : 

Paddington.—The Vestry invite tenders for the execution of 
sundry works required to be done in certain alterations to the 
existing electric lighting arrangements at the public baths, 
Queen’s-road, Bayswater, W. Tenders by May 14. Particulars 
in our advertisement columns. . 3 

Crewe.—The Town Council invite tenders for the supply and 
laying down of about 25,000 yards of three-core cable for streeb- 
lighting extensions, and the supply of upwards of 500 lampholders 
and reflectors for adapting the existing lamp-posts for electric 
light. Tenders by May 26. Details in our advertisement columns. 


Leeds.—The Lighting Committee invite tenders for two or 
three (ab the option of the committee) 630 kw. two-phase 
generators, comprising „ engines and alternators, 
and one or two (at the option of the committee) sets of surface- 
condensing plant. Tenders by May 28. Details in our advertise- 
ment columns. 

Bridgwater.— The Town Council are prepared to receive tenders 
for the supply and erection of boiler-house plant (boilers, fittings, 
steam and exhaust pipes, etc.), engine-house plant (steam 
dynamos, pumps), switchboards, etc., underground mains, lamp- 
posts, etc., accumulators, meters, and crane. ‘Tenders by June 7. 


Details in our advertisement columns, 
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Heywood.—The Corporation invite tenders for the supply and 
erection of Lancashire boilers, economirer, pipe work, feed 
pumps, two steam dynamoe, balancer booster, travelling crane, 
storage batteries, switchboard connections and ‘station lighting, 
underground mains and feeders, and meters. Tenders by May 14. 
Particulars in our advertisement columns. 

Rhyl.—The Urban District Council invite tenders for the supply 
and erection of—boiler-house plant: water-tube boiler, fittings, 
steam aud exhaust pipes, etc.; engine-house plant: steam 
dynamos, pumps, etc. ; switchboard, etc.; underground mains 
lamp-poste, etc. ; accumulators, metere, crane, etc. Tenders by 
May 14. Details in our advertisement columns. 

Worksep.—The Urban District Council invite tenders for 
steam dynamos, balancers, boosters, and motors, Lancashire 
boilers, steam, exhaust, feed-water and oondeneing -water pipes, 
fuel economizer, condenser, and feed pumpe, switchboard, accumu- 
latore, cables, joint boxes, arc lampe and poste, and overhead 
travelling crane. Tenders by May 23. Detaile in our advertise- 
ment columns. 

London, W.— The Central Electric Supply Company, Limited, 
invite tenders for the supply, delivery, and erection of two 
1, 200. i. h. p. Willans engines, each direct coupled to a three - phase 
H. T. generator; six three-phase H. T. motors, each direct coupled 
to a L. T. oontinuous - current generator; and switeh boards and 
connections for above plant. Tenders by May 22, Details in our 
advertisement columns. 

Mariupel.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's Consul at nrog stating 
that tenders are invited by the Municipality of upol not later 
than May 16 (29) for the construction and exploitation of an 
electric tramway and the installation of electric light in that 
town. Such particulars as have been received may be examined 
on personal application ab the Commercial Department of phe 
Foreign Office any day between 11 a.m. and 5 p.m. 

Port-y-waen and Llangynog.—The Cambrian Railways Com- 
pany invite tenders for the construction of a light railway, about 
15 miles long, 4fb. 84in. gauge, commencing by a junction with 
the branch of the Cambrian Railways ab Port-y-waen, in the county 
of Salop, and terminating av Llangynog, in the county of Mont- 
gomery. Plans can be seen, and copies of specification and quan- 
sities obtained, on payment of £1. ls., at the office of Mr. A. J. 
Collin, engineer to the Tanat Valley Light Railway Company, 
Oswald.road, Oswestry. Tenders by June 5. 

West Hem.—Tho Guardians of West Ham Union invite tenders 
for the execution of the following separate contracts: (I) sup- 
plying and laying cables and wiring the buildings and premises, 
and supplying and fixing the lamps, switches, and all other 
3 fittings complete in accordance with a schedule of 
lights, which may be inspected at the Clerk’s Office, Union Work- 
house, Leytonstone; (2) supplying and erecting the plant com- 
plete, including storage battery, switchboard, instrumente, and 
engines and dynamos in duplicate, of a specified power, par- 
ticulars of which may be obtained upon personal application at 
the Clerk’s Office aforementioned. Tenders by May 16. 


RESULTS OF TENDERS: 


Doneaster.—The tender of Messrs. Fisher and Allison for the 
electric lighting of the corn exchange has been accepted. 


Rotherham.—The tender of Messrs. Thornton and Sons, of 
Rotherham, to build a generating station for the sum of £8,351 
haa been accepted. 


Derby.—The tender of the British Electric Transformer Manu- 
facturing Company for four transformers at £65 each, and three 
ab £27 each, has been accepted. 


Cheitesham.—The Lighting Committee have recommended for 
acceptance the following tenders: Messrs. Siemens, continuous- 
current dynamo, £489; and Messrs. Witting, traction dynamo, 

Warringten.—The Corporation have given a contract to the 
Klein Engineering Company, Limited, chester, to erect at 
the new electricity station one of their central barometric jet 
condensing plants for engines of 1,250 h. p. 

Snemleld.— The City Council have accepted the tender of Messrs. 
J. Brown and Co., Limited, Atlas Works, at £8,550, to supply 
and erect three marino boilers of the type already eupplied. The 
boilers are to be fitted with Messrs. Bennis’s mechanical stokers ab 
a further cost of £100 each boiler. 

Whitechapel —The Electrical Committee have accepted the 
tender of W. Griffiths for the constraction of the first portion of 
the electrical power house, at £15,774, notwithstanding the fact 
thab such tender is not the lowest tender, for the reason that Mr. 
Griffiths is already carrying out certain important contract works 
upon the same site, and as the site is limited and time of 
importance, considerable delay would arise in the event of another 
contractor being engaged upon the same site. 

Birkenhead.—The following tenders have been accepted: 
Tetlow Bros., Hollinwood, to make, supply, and fix three 
Lancashire boilers, together with fuel economiser and mechanical 
stokere ; Siemens Bros. and Co., Limited, London, for making, 
supplying, and fixing three steam dynamo-, with their spare 
parte, as scheduled; Klein Engineering Company, Limited, 
Manchester, for making, supplying, and erecting an independent 
condensing plant, re-cooling tower, and two boiler feed pumpe and 
spare parte, as scheduled ; Electrical Power Storage Company, 
Limited, London, for making, applying, and erecting a battery 
of accumulators and special booster for working in connection 


ee 


with the same; Marshall, Fleming, and Jack, Motherwell, for 
making, supplying, and erecting a 12-ton overhead travelling 
crane. 


Maidstone.—The following tenders have been received by the 
Corporation for pipework : 


Aiton and Co. (recommended for acceptance) ......... £1,432 0 

Williams and Sons, Limite. . æ .. 1680 0 0 
J. Spencer, Limiteell e 2 1,886 0 0 
Davey, Paxman, and Coo . ã 1986 0 0 
Alley and Maclellan . © oscoes 2 000 0 0 
Babcock and Wilcooů/, U nn. . . * 2022 0 0 
F asi cdaaceseecedew E E wakesseeensiias 2030 17 6 
R. Blackwell, Limite . ã . 2.041 0 0 


BUSINESS NOTES. 


TRACTION. 


Darwen. —The profits of the tramways for the past year amounted 
to £1,054, 

Bury.—The Council have now resolved to adopt the overhead 
system, and a 4fb. 84in. gauge. 

Great Harweod.—I is proposed to extend the tramways from 
Clayton-le-Moors to Great Harwood. 

Steckport.—The Corporation Tramway Bill is coming before 
the House of Lorde as an unopposed measure. 

Dukinfield.—The Town Council have decided to oppose the 
Oldham, Ashton, and Hyde light railway scheme. 

Brackenbill.—The Light Railway Commissioners have now 
Benes the application of the promoters of the Brackenhill light 
railway. 

Aberdeen.—Tho Tramways Committee have decided upon the 
experiment of electrically equipping two or three of the present 
horse cars. 

Audenshaw.—The Council have agreed to the proposal of the 
tramway company to run omnibuses instead of tramoars duriog 
the reconstruction of the line. 

Vale of Rheidol Light Railway Bill.—This Bill, which is an 
unopposed measure, has been ordered to be reported to the House 
of Commons for third reading. 

Crewe.—The town olerk has been instructed to report upon the 
position of the Corporation with respect to obtaining powers to 
conetruct and work a tramway. | 

Mansfield Weodhouse.—The Council will receive, ab their 
meeting in June, a deputation from the syndicate for the construc- 
tion of the Mansfield and district light railway. 

Jarrow. — In conjunction with the through service pro to 
be opened along the south bank of the Tyne, ibis intended to have 
a loop line along Ormonde-street and Western · road. 

Paisley.— The Town Council last week agreed to accept the 
modified terms of Mr. Murphy, and have authorised the Tramways 
Committee to adjust the terms of the Bill and relative agreement 
and terms, and to cloee the arrangement. 

Biackpool.—The electric light pillars to denote the stoppin 
places of the tramcars are being partially painted vermillion, an 
conspicuous notice boards are being attached. Ib is expected that 
the residents will quickly become used to the system. 

West Ham.—The Corporation have requested the Board 
of Trade to appoint a day for deciding as to the arrangement to 
be come to with the North Metropolitan Tramways Company in 
reference to the depéte and granary at Wost Ham, and the oar 
works at Leyton. 

Merthyr.—The Urban District Council are in litigation with 
the British Electric Traction Company, who are laying lines from 
Merthyr to Cefn and Dowlais, and the matter is to be the subject 
of arbitration. A committee has been appointed to watch the 
Council’s interest, | 


Baker-street and Waterloo Railway.—The Bill for extending 
the authorised Baker-streeb and Waterloo Railway to Paddington 
at the one end and to the City and South London Railway near 
The Elepbant and Castle at the other has passed the committee 
of the House of Commons. 


Blackburn.—The Town Council have withdrawn their petition 
against the Lancashire Electric Power Bill in consequence of the 
undertaking which has been given by the promoters to the Presi- 
dent of the Board of Trade, referred to in the debate on the 
second reading of the Bill. 


Northwich.—Abd the meeting of the Rural District Council last 
week, the Clerk said he had met the promoters of the Warrington 
and Northwich light railway, and they willingly fell in with almost 
the whole of their suggestions. They, however, demurred at being 
called upon to light the route of the railway. 


North Wales and District Light Railway and Electric Power 
Syndicate, Limited.—This Company has been registered with a 
capital of £1 200 in £100 shares, the object being to carry on the 
business of electricians, electrical and mechanical engineers, tele- 
graph, telephone, and railway proprietors, etc. 


Wigan.—The Electric Light and T:amways Committee are 
endeavouring to open the Martland Bridge section about October, 
and they are anxious to settle the contract for the cars. It ap 
that they do not intend to alter the gauge. The tramways will be 
under the contro] and management of the Corporation, 
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‘Town Clerk said the electrie traction on the Ebrington-street 


Barrow.—The Town Council have decided to enter into an 
agreement with the British Electric Traction Company with 
reference to the working of the Barrow tramways by electric 
traction, subject to terms being mutually agreed upon. 

Leeds.—The Tramways Committee have decided to proceed ab 
once with the laying of a tramway along Aire-street and White- 
hall-road as far as the cattle market. It is suggested that a 
number of cattle trams be provided to convey liva stock from the 
cattle market to the public slanghter-house in Harper-streeb. 


Camborne.—The Board of Trade have issued an order autho- 
rising the Urban Electric Supply Company, Limited. to construct 
a tramway in the parish and urban district of Camborne, in the 
parish and urban district of Redruth, and in the parish of: Illogan, 
in the rural district of Redruth, all in the county of Cornwall, 


Folkestone.—The Corporation have authorised counsel to give 
an undertaking to the committee of the House of Lords to whom 
the Folkestone, Sandgate, and Hytbe Tramroads Bill will be 
referred, that the Corporation will proceed with their application 
for powers to construct and work tramways in Folkestone in the 
session of 1901. 

Carlisle. The Town Clerk has reported to the General Parposes 
Committee that he had had an interview with the Board of Trade 
with reference to obtaining the Board’s eauction to the carrying 
out of the proposals agreed upon between the ration and 
the tramways company, and that the Board had promised to send 
their decision as soon as possible. 

' Swadlincete.—The electric railway question for the Swadlincote 
area is being actively discussed in the busy centres of Woodville, 
Newhall, Gresley, and Stanton. A well-known firm of electrical 
sy bea have had plans prepared dealing with the proposed 

ilway from Woodville to Burton, and ab an early date steps will 
be taken to secure the necessary powers for constructing the line. 

Southpert.—The Town Council on Wednesday adopted the 
minutes of the Tramways Committee, which contained a reeolu- 
tion to borrow £40,000 for purposes of laying electric tramways. 
In addition to the work already in hand, it is proposed in a few 
weeks to commence to convert the lines in London-street, Chapel- 
street, Eastbank - street, and Scarisbrick New-road into electric 


tramways. 

Automebile Manufacturing Co.—This Company has been 

registered with a capital of £100 in £1 shares, the object being to 

uire the business carried on by W. C. Bersey ab 4. Hythe-road, 
Willesden, N. W., and the business of the Southern 
pany carried on at 69, Brixton-road, S. W., by Townsend and 
Bizzey, and to carry on the business of electrical and general 
engineers, motor carriage manufacturers, eto. 

Glasgow Exhibitien.—The Tramways Committee have had a 
meeting with the consulting engineer, who reported that he had 
gone over the work and the machinery that was being prepared 
for the purpose of having the electric tramways in working order 
for next year, and he assured them that, so far as he could judge, 
the work was so much forward that they would be able to have the 
electric tramways in the city ready for work by the time of the 
opening of the exhibition. 

Lianelly.—The Council have entered into an agreement with 
the British Insulated Wire Company KA which the Corpora- 
tion carries out a scheme ab a cost of ut £80,000. Ib was 
reported last week, however, that the company had failed to come 
to terms with the owners of the existing tramway at Llanelly, 
The Council thereupon decided to acquire the property for sub- 
sequent transference to the company, and resolved to make the 
necessary application to the Board of Trade. 

Belton.—The Tramways Committee have adopted the following 
rate of wages for motormen and conductors: motormen, on 
appointment 54d. per hour, at the end of six months after 
appointment 6d. per hour; conductors, on appointment 44d. per 
hour, at the end of six months after aprointment 5d. per hour; 
the hours of labour of such employés to be as near as ie 
60 hours per week. When the minutes came up for consideration 
at the Council last week an amendment was submitted proposing 
that the 6d. per hour should be allowed to motormen and con. 
ductors at the end of four instead of six months. The question 
was referred back. It was pointed out that the minute to the 
effect that the Corporation do not find the bogie oar suitable for 
their system only applied to the bogie car senb down, and nob to 
the bogie system generally. 

Sheffield.—Tho City Council have received the following report 
on the Kelham power station from Mr. A. L. C. Fell, electrical 
engineer: On several oceasions during the last few days the first 


large Cole. Marchent, and Morley engine has been driving the | 


whole of the cars on the various routes. The engine still requires 
a little adjustment, but, on the whole, ib is running very satisfac- 
torily. The foundation for the second large engine is now nearly 
completed, but it will be impossible to erect very much of the 
engine until the crane girders are extended and the roof is com- 
pleted over the foandation. The temporary end of the engine- 
room can then be moved forward. I estimate that the second 
large engine will take from six weeks to two months to erect after 
the above work is completed. All poseible pressure should there- 
fore be brought to bear on the building contractors so that there 
may be no further delay. The work on the boiler-house roof is 
proceeding very slowly, but this will nob prevent the new boilers 
being put into operation.” 

Piymouth.—Mr. A. P. Trotter has held an enquiry into the 
application by the Co tion for sanction to borrow 220, 000 for 
extension of plant at the electricity works required for supplying 
electric power te the Compton section of tramways. The 


‘the local anthori 


dynamo ‘at their own risk, and to accept the respo 
Motorcar Com- 


road section o 
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section had been so satisfactory that the Corporation desired to 
extend it to the northern system of the tramways. The Local 
Government Board had already sanetioned a loan for the overhead 
equipment and cars for the Compton section, and the further loan 
of £20,000 now asked for was required for the provision of gene- 
rating plant, boilers, and pipes, accumulators and switch gear, 
underground mains, sub- stations, fittings, and contingencies. Mr. 
Rider said the Corporation had already borrowed £18,000 for the 
overhead equipment and bonding of the lines. The track already 
existed, but certain sections of ib would have to be renewed with 
heavier rails to carry the electric cara, the money for which was 
provided for in the previous loan. 

London United Tcamways Bill.—This Bill was before Sir 
Ughtred Kay-Shattleworth’s Committee of the House of Commons 
on May 5 and 7. Io includes existing and proposed tramways 
serving, or to serve Hammersmith, Uxbridge, Acton, Ealing, 
Hanwell, Kew, and Richmond. Where the existing lines are 
worked by horses it is proposed te substitute electric overhead 
trolley traction. A circular route of 174 miles of new line is to 
stard from Isleworth and run through Teddington, Twickenham, 
and Hampton Wick. Mr. Balfour Browpe, , contended on 
behalf of the company promoting the Bill that all, or nearly all, 

on the route were favourable, and the opposi- 
tion was limited to private interests on very small sections of the 
line. After hearing evidence, the Chairman said the committee 
were prepared to assent to the Richmond-road (Twickenham) line, 
subject to certain conditions. While assenting to the preamble 
generally, the committee wuuld examine the deposited plans in 
regard to width of roads, single lines, curves, and so forth. The 
committee then adjourned. 

Hun.— At a meeting of the Works Committee on May 5 the 
Tramways Special Sub-Committee reported on the recent break - 
down of the electrical system of traction. They found that one 
of the employés 2 negilgently allowed the bearings of the. 
dynamo to get heated, in consequence his services would no 
longer be retained. With reepect to the aecident which ocearred 


to the armature of No 1 dynamo, they concluded that the cause 


some fault in the design of the dynamo, for which 
the contractors alone were responsible. They also had an interview 
with Messrs. Siemens and Co., Woolwich. The firm asked to be 
allowed to send down to Hall and ereot the third ue 7 

ty o 
having to alter the dynamos so as to make them conform in all 
respegts with the specifications attached te the contract. These 
mihptes were a ved. An official inspeetion of the Holderness. 
the electric tramways has been made by Mr. 
Tpotter, the inspector appointed by the Board of Trade to examine 
the electrical equipment, His object was mainly to see that the 
public safety is properly provided for, and we learn that he was 


satisfied with everything he saw, 

Leicestershire. —Ab the quarterly meeting of the County 
Council the Highweys. Committee submitted a report containing 
the following minute: Au enquiry was held at Anstey on 
Feb. 16 by the Light Railway Commissioners in connection with 
an application for a light railway from Leicester to Anstey and 
Newtown Linford. he committee were represented at the 
enquiry, and supported the preposal, subject to the railway being 
proper constructed. The promoters were suggesting powers 
enabling them to run trucks Oft. 3in. in width upon rails on the 
macadam part of the road without perms any groove, and 
leaving the flange of the wheel of tbe carriage to out ite own 

oove in the macadam of the read; and no provision was made 
or widening the macadam part of the . The committee 
recommended that a representation be made to the Board of 
Trade, urging that the rails should be grooved or fitted with 
guard rails to form a groove, such groove not in any place to 
exceed ljin. in width, and that the promoters should be required 
to widen the macadam part of the road to a width sufficient to 
permit of the free passage of the traffic upon the road when a 
train is passing; and wherever the eta was constructed by 
the side of, but not on the metalled part of the road, the upper- 
most surface of the rails should be on a level with the surface of 


the road.” The report was adopted. 
—The preamble of the 


South-Eastern Me litan 
Bill of the South-Eastern Metropolitan Tramways Company was 
proved on Wednesday by Colonel Cotton Jodrell’s Select Committee 
of the Houseof Commons. Theobject of the measure was the substitu- 
tion of electric traction for horse traction on the tramway system 
between Greenwich and Catford. Mr. Little, Q C., in opening for 
the Bill, said it had originally contained proposals for considerable 
extensions of the cumpany’s system in the direction of Sydenham 
and Norwood, but, anfortunately, those clauses had been struck 
oub by the Standing Orders Committee. Sir William Preece, the 
engineer of the present scheme, said the road along which ib was 
proposed to travel was an idcal one for the use of electric traction. 
The company favoured the surface-contact system, under which 
studs were placed along the road between the rails, jutting up 
about zin. above the roadway. Attached to the cars was a skate 
which elid on the top of these studs, and ab every 15fv. or 20ft. 
the studs were placed in elevtrical contact with the mains, and ib 
was only while the car covered two of these studs that they were 
alive with electricity. The system was absolately safe and very 
workable, although there was vd pran oe example in this country. 
The system would nob be adopted if there was any doubb as to its 
success. In that case the conduit system would be substituted. 
There would be no to the company’s mains from electrolyais, 
as the works would carried out ander Board of 0 


regulations. 


emanated from 
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Dundee.—Aoccording to the Dundee Advertiser, operations are 


being pushed forward with all speed at the electrical station in 
Lochee-road with a view to the early starting of the new tramway 
system. The extensions which have taken place or are in progress 
are of the most comprehensive nature, and the whole worke will 
embrace an area of about 50,000 equare feet. All the space 
formerly occupied by the old cattle market, and in later years by 
the first People’s Palace, has been included in the scheme of 
buildings, and now the city’s electrical establishment and car 
station extends from the prison walls on the south to Dudhope- 
crescent road on the north, and to almost halfway along that 
thoroughfare on the east. In order to have the energy ready 
for eupply ab the earliest possible date, two new engines 
have been introduced into the present engine-room. One of 
these is completed, and the other is in course of construction. 
They will each be of 550 h.p., and this energy can be utilised 
either for tramways or lighting. Probably not more than 500 h.p. 
will be required for the tramways to begin with. The engines 
are by Mesers. Willans and Robinson Rugby; and the new 
dynamos, which are of the four-pole type, are by Messrs. Thomas 
Parker, Limited, Wolverhampton. To allow of the introduction 
of the extra machinery the existing engine-house bas been 
lengthened about 25ft., bub even then it is small compared 
with the magnificent engine-houee which has been built imme- 
diately alongside. It is not intended to fully occupy this place 
just yet, but one large combined dynamo and engine set will be 
titted up, and provision made for the extensions which are eure to 
be found necessary in the near future. The new. building, as 
indeed all the erections within the ground, is constructed of 
brick, the interior, however, being made to look bright and 
artistic by the employment of enamelled tiles. A traction board 
for manipulating the electricity used by the tramways will. be 
erected in the old house beside the lighting switches. Ab: present 
there are four boilers working in the station, but Messrs. Cooper 
and Greig have laid down an additional four in a large house 
a short distance removed from the building now occupied by 
boilere. Thie house is 85ft. long by 60ft. broad. Adjoining 
id a.new chimney shafo has. been started, and when it 
is finished. it will tower to a height of about 240ft. An 
economiser is situated beside the base of the shaft. Close to 
Lochee-road, and leading in from it by a large handsome gateway, 
is. stationed the car-eheds. . These are about 170fb. long by 70ft. 
broad, and they have six sidings, sọ that ample accommodation 
will be found for all the cars running on the streets. A house for 
car employés adjoins a workshop for repairs, and it may be added 
that lavatories ‘aud every poesible convenience will be provided for 
the servants working on the cars. The offices in connection with 
the generating station have been enlarged by the addition of: a 
drawing office, a meter-testing room, a staff room, and a store. 


LIGHTING AND GENERAL, '- 


Barnet.—The electric light columns are just being fixed in the 
atreete. . l = | 
Northallerton. —The contract with the electric lighting company 
has been approved of. 
Audenshaw.— Councillor Davies has been elected 
the Electricity Committee. oa 
. Cardiff —Mr. W. H Illiogworth, of Halifax, has been appointed 
mains superintendent to the Council. , 
Dudley.—Preparations are now being made by the Corporation 
for the lighting of thab town by electricity. 
Tunb idge Wells.—Sir Wm. Preece is being consulted with 
regard to the smoke nuieance at the Council’s works. 


Rochda'e.—In the new estimates for the town hall £2,000 is 
pat down for general repairs and electric lighting.” 


Sale of Plant.—A complete steam plant is for sale, for particulars 
of which we refer readers to our advertisement columns. 
Cheltenham.— Application ia to be made for a loan of £3,185 for 
extensions both of mains and of the Corpora:ion’s station. 


n Charing Cross and Strand Electricity Supply Bill.—This 
au has passed Mr. A. H. Brown’s Committee of the House of 
mmons. 


chairman of 


borrowed. 


Brighton.—The appointment of Mr Christie, referred to in our 
last issue, was confirmed by the Town Council on Thursday 
evening last week. . l 1 

Smethwick.—The question of establishing a telegraph offi-é at 
Cape-hill and forming Smethwick into a postal district is still 
under consideration. 

shemeld.— Mr. S. E. Fedden, the newly-appointed enginger to 
the electric light department, will commence his duties abont the 
middle of this month, 

Nottingham.—The Electric Lighting Committee have granted 
£2,000 and the Tramway Committee £5,000 out of their profite for 
the relief of the rates. 

pep ering comand for ne lighting is steadily and 
rap increasing, and the company have now about 1,500 
sonneated to their mains. poe ae 

Evesham. —The Town Council have agreed to authorise the Gas 
Committee to make enquiries and report on the question of electric 
lighting for the borough, 


lampe, and the question wes recommitted. 


Deal.—Thbe Council have decided not to consent to powors for 
the supply of electric light and traction in Deal and Walmer being 
obtained and exercised by the latter alone. 

Bristol.—The Docks Committee have agreed to make certain 
concesrions to the National Telephone Comp iny in the conditions 
for laying a cable across the river at Hungroad. : 

Longton.—Application is to be made by the Town Council for 
sanction to a loan of £28,500 for the carrying out of the necessary 
works in connection with the electric lighting installation for the 
borough. | 

South Shields Electrical Engineering Co.—This Company has 
been registered with a capital of £2,000 in £1 shares, the objects 
being to oarry on the business of electrical and general engineers, 
electroplaters, electricians, suppliers of electricity, etc. 

London Gasette.—The last day for receiving proofs in the 


estate of H. L. Howard, trading as Thompson Howard and Co., 


Wyveston, Desgon- parade, Harrogate, is May 22. Mr. E. T. 

Wilkinson, official receiver. 28, Stoneygate, York, is trustee. © 
Malton.—The Urban Council on Monday had under considera- 

tion the pro provisional order for electric lighting. Id was 


reeolved to offer no further opposition to the proposed order of 
the Board of Trade, provided the works are within the Council’s 
distriob. 


Marconi International Marine Communication Co. This Com- 
pany has been registered with a capital of £350,000 in £1 shares, 
the object being to acquire from Marconi's Wireless Telegraph 


Company, Limited, licenses and power to use certain patente, 
‘patent rights, eto. 


Edinburgh.—The Electric Lighting Committee on. Tuesday 


recommended that the charge for electric energy, as from May 15, 


be 33d. per unit, the charge for each public lamp £13 per aunum, 
and that the charge for motor power be continued as at present—. 
lid. per unit. Exception was taken to the charge for public 


Aberdeen.—The Town Council on Wednesday agreed to apply 
for the consent of the Secretary for Scotland to the borrowing of 
the further sum of £22000 in order to meet: the additional 
expenditure on plant, machinery, etc., in connection with the 
electric lighting undertaking and the purchase price of the: 
property ab Dee Village recently acquired. - -- - sel 


Throwing Stones at Telegraph Iasulators.— Alexander Mutch, 
jun., millworker, 9, Blackhill-road, and James Laing Dressel, 

adding maker, Glenburnie, were charged at Aberdeen Sheriff 

ourt on Wednesday, before Sheriff Robérteon, with having on 
April 9 thrown stones on the Great North of Scotland Railway 
Company’s embankment ab Chapel of Garioch, and broken 20 
telegraph insulatore. The Sheriff thought the practice wae too 
common, and ought to be puba stop to. He fined Mutch 10s., 
with the option of threé days’ imprisonment, and Dreesel 7e., with 
the option of two days’ imprisonment. or 


Accident.—The Newcastle Daily Chronicle states that while a 
ateamer was proceeding down the river to sea late on Tuesday 
evening she came into collision with the piles protecting the swing- 
bridge. One of the results of the impact, which was only slight, 
was that her anchor dropped overboaid, and, being dragged along 
the bottom, tore from their coverings and completely severed the 
two cables belonging to the National Telephone Company. These 
were armoured cables carrying 300 double.galvanised iron wires. 
The larger one is utterly rained. The company have fitted new 
ewitchboards in the Gateshead exchange, to which all the sub- 
scribere cub off will be brought. It was intended to lay a new 
cable on Wednesday night, and the new Gateshead exchange will 
be worked independently of the old until such times as new cables 
have been manufactured. 

Appointments Vacant.—The Johnson- Lundell Electric Traction 
Company, Limited, are inviting applications for the positions of 
engineer and general manager and of secretary. The Corporation of 
Hastings require an assistant electrical engincer.—The Rathmines 

istrict Council require a canvaseer.—An engineer is required ab 
Leith to take charge of the Council’s atation.—A resident engi- 


heer is to be appointed ehortly by the Aberystwyth and Chiswick 


Electricity Supply Company.—The Manchester Corporation have 
a vacancy for an installation inapector.—At Accrington, an elec- 
trical clerk of works is to be appointed, who, if satie factory, may 


„| become resident engineer.—The Corporation of Glasgow invite 
Luten.—An enquiry has been held into the long delayed 
electric lighting acheme of the Corporation ; £26,000 is to be, 


applications for the post of outside superintendent for their tele- 
phone exchange system. Particulars of these appointments, and 
also of a vacancy for a young engineer to take charge of switch- 
board manufacture, a jointer, otc., will be found in our advertice- 
ment colamne, 

Parliament.—ln the House of Lords the following Bille have 
been read a second time: Charing Cross, Euston, and Hampstead 
Railway, Wellingborough and District Tramroads, and Reading 
Corporation (Tramway). The following Bills have been read a 
third time and passed : City and South London Railway. In the 
House of Commons the following Bills have been read a third 
time: London County Tramways (No. 2) Exeter Corporation, and 
Hamilton, Motherwell, and Wishaw Tramways, Aberdeen Corpo- 
ration Tramways. The Huddersfield Tramways Bill has been 
recommitted. The Examiners of Standing Orders in the House 
of Lords have certified that the Liverpool Overhead Railway Bill 
and the Salford Corporation Bill, both measures for introducing 
additional provisions, have failed to comply, notices having been 

iven too late. The committee have granted an application of the 

lackpool, St. Annes, and Lytham Company to dispense with 
compliance with Standing Orders of their Bill, ander which they 
propose to extend their system of tramways by doubling their lines, 
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. Kidderminster and District Electric Lighting and Traction 
Co.—The transfer books and register.of members of the 5 per cent. 
cumulative preference shares will be closed until the 15th insb., 
inclusive, | 

Cleethorpes, — The Electric Lighting Provisional Orders m 2) 
Bill, which has been as an unop measure, confirmed, 
inter alia, the electric lighting provisional order relating to 
Cleethorpes. oie ae ~ 4 | 

555 charge 2 lid. per mete is “a sagt rere for id 
supply of electrical energy for purposes other than lighting, and a 
new 89510 main will te laid in Pontefract-road ab an estimated 
cost of £1,000. . 

Burton.—The Gas and Eleotric Light Committee's report for 
April states that the quantity of electricity sold in Board of Trade 
unite was 8,833. ehowing an increase of 679 over the corresponding 
month of last year. 

Stirling.—The County Council have adopted a report submitted 
by Colonel Wilson in connection with the electric wiring of the 
county buildings, and agreed to get the work done at an estimated 
cost of about £200. 


St. Pancras.—Thoe Vestry have sanctioned an expenditure of 
£3,000 for an additional feeder for the Seymour-street district, 
including distributing and arc lighting mains ia Ampuhill-equare 
and Bedford street. 

Glasgow.—It is proposed that an experimental installation of 
five or six of Prof. Becker’s new elecbrically- controlled clocks, to 
be controlled from the observatory, ehould be fitted up in the 
western district of the city. a ae: 


Ilford —The Urban District Council are inviting tenders for the 
loan of £66,700, required for electric lighting purposes, repayable 
within two years, or within a period of 26 years by half-yearly 
repayments of principal with intéresb. 


Mile End.—The Vestry have declined the propose of the 
County of London and Brush Provincial Electric Lighting Com- 
pany, Limited, as they will require the same ground for the 
purposes of their own electric lighting order. 


Carlisle.— Enquiries are being made with a view of ascertaining 
whether there is a sufficient demand for bhe electric light in 
the neighbourhood to justify the Electric Light Committee in 
extending the cable to Charlotte-streeb Church. 


Ecoles.—The Works Sub Committee have been requested to 
select a design of a suitable lamp-pillar for the borough. Iv has 
been decided that the minimum charge for the supply of electricity 
at the sum of 13s. 4d. per quarter be now applied. 


Nailsworth.—The Urban District Council are prepared to grant 
permission to the National Telephone Company to place their poles 
along the road from Nailsworth to Minchinhampton Common in 
order to extend the telephone service in that district. 


Tarkey.— Amongst a number of important measures of public 
utility which are announced as having been ordained by the Sultan 
last week, we note the conatruction of a railway from Damascus to 
the Hedjas and the construction of a telegraph line along the same 
route, | 

Morley.—The opposi on to the Morley Corporation Bill bas 
been withdrawn. The Bill has been promoted to extend the limit 
of the borrowing powers of the Corporation, and to make further 
provision in regard to the water, gas, and electrical uodertakings 
of the Corporation, eto. 

London County Cour oll.— The Council on Tuesday agreed to 
lend the Poplar Distriob Board £10,000 for electric lighting 
purposes, the Shoreditch Vestry £20,000 for electric lighting 
pur , and the Shoreditch Guardians £7,500 for engineering 
works at the workhouse. ; 

Hart Accumulator Co.—We have received from the Hart 
Accumulator Company one of their show cards. The card is 
highly glazed and well coloured, and illustrates one of their patent 
plate grids and a special non-corrosive terminal. A view of three 
accumulators is also shown. l 

Colne.— Ab last week’s Town Council meeting the Town Clerk 
reported receipt of draft provisional agreement with Mr. Catlow’s 
solicitors re purchase of site for generating station, which with 
certain alterations he had approved, and expected the matter 
would be very shortly completed. 

Kingstown. — The unsatisfactory condibion of the telephone 
system in the township was complained of ab the last meeting of 
the Urban District Council. Notice was given for the next meeting 
to move that, unless the defecte were remedied, the connection 
with the town hall be discontinued. 

National Construction Co.—This Company has been registered 
with a capital of £10 000 in £1 shares, the object being to construct 
conduits, cables, wires, lines, accumulators, and works for elec- 
trical and other purposes, and to carry on the business of electrical 
engineers, suppliers of electricity, etc. 

East Grinstead.— Ab the last meeting of the Urban District 
Council a resolution was discussed proposing that the Council 
take steps to obtain an order for the lighting of the district with 
electricity. The motion was ultimately withdrawn, and the matter 
was referred to the General Parposes Committee for consideration 
and report. l l 

Eastbourne. —The Council have adopted the N from the 
Electric Lighb Committee referred to by us in our last issue, and 
which embodied a report from Mr. W. C. C. Hawtayne, recom- 
mending an outlay of £33,562 ope the erection of a new generat- 
ing station ab Roselands and the transference of the generating 
plant to this site. ö 


Woroester.— The Town Council have decided to apply for 
sanction to a loan of £1,000 for defraying.the cost of wiring 
private houses, obc., for electricity, the loan to be raised when 
and as the money is required. The tion do not propose 
to employ workmen to do the work, bub will put it in ‘the bands 
of local tradesmen. . 

Bacup.—The question of a refuse destructor being constructed 
in conjunction with an electric light station was considered b 
the Town Council last week, and iv was resolved chat the Healt 
Committee be requested to proceed with the preparation of plans 
and estimates for à refuse destructor capable of raising steam for 
generating electricity, — Bee. 

Chestorfiold. — The Electricity Committee have decided to 
charge 6d. por Board of Trade unib for public and private light- 
ing, and 34d. for power purposes. They have already applications 
for 4,713 lighte and for 11 motora poner sunk 50 h.p., and when 
to these are added the proposed 50 arc lamps, the whole of the 
power of their proposed planb will be required. 


Crewe.—Sanction has been obtained to borrow, repayable 
within 25 years, a sum of £9,970 for the par rf of electric light- 
ing. The Local Government Board have informed the Council 
that they have excluded from the sum applied for £30 required 
for the provision of 490 incandescent lamps, as they do not 
consider they were a suitable subject for a loan. 


Newark.—At a recent meeting of the Electric Lighting Com- 
mittee letters were read from the solicitora to the Great Northern 
Patey Company, objecting to powers being taken by the pro- 
visional order to lay mains across the railway in the road leading 
from Winthorpe-road to the Newark Navigation. The advisability 
of erecting a dust destructor was also suggested. 


Alfreton.—The Urban District Council have decided upon the 
purchase of a piece of land for the proposed electric lighting 
station on Nottingham-road, containing one acre, ab £225, upon 
the conditions that the land is suitable and approved by the Loca 
Government Board and the Board of Trade, and that the Council 


be allowed to rent the same for one year ab £4. 10a. 


Wigan.—The Corporation have sealed an authority to the 
Public Works Loan Commissioners to pay to the bankers of the 
Corporation £15,000, being an instalment of the amount contracted 
to be borrowed in connection with the electric lighting under- 
taking. The boundaries with regard to the electric light are 
being extended in consequence of the requests received for a 


supply. , 

ton.—Ab the last meeting of the Town Council, the 
Town Clerk stated that the electricity station for the borough was 
now making good progress towards completion, and by the open- 
ing of the lighting season a supply of electricity would be available. 
He recommended shopkeepers and those who intended to take 
advantage of the electric lighting to put their houses in order so 
as to be ready for a supply. 

Telephone Facilities.—In certain portions of Germany the 
telephone is introduced by tobacconists as an additional attrac- 
tion to customers. Anyone who buys a cigar may, if he desires, 
speak over the tobacconist’s instrament to a subscriber to the 
telephone service. Considering that you can get a cigar there for 
a farthing the concession is of great value, and is even economical 
for those who do not amoke at all. 

Glasgow Telephones.—The Corporation Telephone Committee 
have accepted the tenders of the Ericsson-Bell Telephore Com- 
pany to supply wall and table telephones, the same as those used 
in Norwegian State exchanges ; and also the tender of the General 
Electric Company, London and Manchester, to supply wall tele- 
phones for the new municipal telephone service. Tho first lot of 
1,550 telephones is to be delivered by Ootober. 


Bury.—The change in voltage on the mains has been completed, 
and the supply is now on the three-wire system, with a pressure 
of 440 volte across the outer mains and 220 volts between each 
middle and outer, instead of 220 volte across the outers, as had 
been the case since the works opened. The offer of the Electrical 
Power Storage Company to maintain the battery has been 
accepted. Two recording ammeters are to be obtained. 


Barrow.—Ab the meeting of the Town Council on Monday a 
report was adopted on the working of the electric works for the 
last 12 months. The capital expended was £32 540, and the 
revenue amounted to £2,630. There was a gross profit of £758, of 
which £735 was absorbed in interest, leaving £22 towards redemp- 
tion of loans. At the end of the year there were consumers 
representing 10,892 lamps, and since then the applications had 
brought the number up to 13 384. p is 

Kulkeuny.—Tho Urban District Council have been informed by 
the Board of Trade that the Kilkenny Electric Lighting Order, 
1892, baving been revoked, the Board have no power to revive it, 
and that if the Corporation desire to proceed with an electric 
lighting scheme it will be necessary for them to obtain fresh 
powers. The Board, having regard to the circumstances of the 
case, are prepared to consider any suggestions for saving the 
Corporation unnecessary expense in the promotion of an order. 


Bradéford.—The telephonic breakdown was discussed ab the last 
meeting of the Corporation Finance Committee, and a proposal to 
establish a municipal exchange was made. The matter was referred 
to a sub committee. The National Telephone Company have 
promised the Postal Committee of the Chamber of Commerce to 
put the system in thorough working order in a fortnight, which 
means 13 weeks after the breakdown, and subscribers are anxious 
to know whether they will be allowed a quarter’s rebate on the 
current year’s subscriptions. 
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Redditeh.—Mr. E A. Sandford Fawcett held an enquiry on 
May 3 into the application of the Urban District Council for 


ion to borrow £8,000 for work in connection with the 
electric lighting echeme. Ib was stated that the pressure on the 
plant was equal to 80 per cent. of its total capacity, and extensions 
were absolutely necessary. Plane of the proposed improvements 
and extensions were submitted by Mr. McMallen, the engineer, 
and ab the conclusion of the examination the inspector said he did 
nob think ib necessary to call any further evidence. 


Northern Submarine Cable.—The Copenhagen correspondent 


of the Times wires as follows: I have every reason for 1 
that the projected cable from Denmark vid Scotland to Icelan 
will be laid by the Great Northern Telegra 
subvention from Denmark and other foreign States. The Danish 
Aurora Borealis expedition, which has just returned from Iceland, 
highly favours the plan for meteorological pur The Great 
Northern Telegraph Company ie said to be willing to make tlie 
sacrifice, though it does not expect that the project will pay.” 


Hanley.—Mr. J. M. Blair has been appointed junior assistant 
electrical engineer. The atatement of the Electric Lighting Com- 
mittee’s accounts for the past year’s working shows a profib of 
£1,177 on the receipts and working expenses and revenue account, 


which sum, however, is not sufficient to meet the charges for 


interest and sinking fund (£2 269.) In consequence of the increased 


demand for electrical energy and the uncertain price of fuel, the 
Council consider the present time inopportune to enter into 
negotiations with Fenton for a 10 years’ supply of electrical energy. 


Leyton.—The last report of the Electric Lighting Committee 
shows that the total number of consumers at the end of the menth 
was 404, whilst the number of lamps connected totalled 20,741. 
Tho engineer's recommendation that additional feeders should be 
laid down as soon as possible ab an estimated cost of £7,288, to 
reduce the present exceesive loss in the transmission of the current, 
has been accepted, and application is to be made for a loan of 
£7,388. Arrangements are also to be made for lighting by 
incandescent lamps the streets leading from those in which the 
electric maine are laid. 

Pacific Cablo Question.—A Reuter’s telegram states that the 
Poatmaster.Generals of New South Wales and Victoria have come 
to an agreement on the disputed pointe in the propoeed agreement 
with the Eastern Extension Telegraph Company. The arrange- 
ment is made subject to the approval of the company and the 
ratification by the Victorian and New South Wales Parliamente, 
which will not meet for two months, The tariff in the meantime 
will remain unaltered. The decisions of the Postmasters give the 
two Governments the option of purchasing the cableof the Eastern 
Extension. No ether company is to be allowed to open offices in 
the Colonies before the Extension Company. 

Leeds.—The Leeds Mercury says the Yorkshire House-to-House 
Electricity Company, when bought out by the Leeds Corporation 
some 18 months ago, were supplying about 75,000 electric lights 
in the city. The Corporation are now supplying 110,000 lighte, 
an increase of something like 50 per cent. Of the 1,500 customers, 
the 1 use the electricity for business premises. Between 
300 400 houses in the Headingley and Chapeltown districts, 
however, have now an installation of electric light, and the demand 
in this reapect is aban month by month. Mains have just 
been laid down in Clarendon-road, and already three or four new 
applications for electricity have been received from residents in 

at locality. The cosb to the ordinary householder is 5d. per unib. 

Beokesham,—The Postmaster-General has complained to the 
Urban District Council that they have allowed tubes for the use of 
the National Telephone Company to be laid in trenches constructed 
under the Reckenham electric lighting order. He pointe oub that 
under Clause 6 of the Telegraph Act of 1892, work of this nature 
cannot be carried ont by agreement between electric light under- 
takera and the Telephone Company, unless such agreement has 
been authorised by the Postmaster-General. Ib appears that the 
electric light cables were laid in the telephone trenches to save the 
breaking up of the streets twice, and the arrangement referred to 
was made, not by the Council, bub between the National Tele- 
phone Company and the British Insulated Wire Company. The 
subject is now before the Electric Lighting Committee. 

Hull.— An enquiry is to be held shortly into the application of 
the Corporation to borrow £42,000 for the purposes of electric 
light extension. The committee are already committed to the 
expenditure of the bulk of this sum, the contract for the dynamos 
having been let to Messrs. Earle; thab for boilers to Mesers. 
Clayton, Turner, and Co., Hunslet ; for engines to Messrs, W. H. 
Allen and Co., Bedford; and for mains to Mesars. Siemens. When 
the minutes of the Electric Lighting Committee came up for 
approval at the meeting of the City Council on May 3, it was 
stated with regard to Messrs. Earle’s tender, which has been 
accepted against the recommendation of the committee some 
time ago, that the amount of the tender was £3,725, or £1,310 less 
than the one recommended by the committees. The fact that some 
forme with to the same contract had not been complied 
with was commented upon, and the matter was referred back to 
the committee. 

Accrington.— Mr. Shoolbred, in bis last reporb upon the pro- 
grees of the various contracts, states that he has tested one set of 
engine and dynamos and a large portion of the cables, the latter 
of which had been delivered. The works would be in a position to 
commeace supplying electricity by Michaelmas. He also pointed 
out the necessity of making an early appointment of a clerk of 
works who would act in the laying of the cables, and who would, if 

the posita of electrical 


eee e eer. This 
recomm tion has been agreed to. Tenders are to be invited 


ir 


Company with a 


for the wiring and lighting of the station and the destructor 
works, also for the overhead travelling crane, for the necessary 
quantities of house service cables, meters, terminal boxes, Board 
of Trade measuring instruments, and station meter, etc. The 
price at which to commence to supply electricity has been fixed ab 
5d. A unit for lighting and 3d. per unib for power purposes, with 
no charge for meters. 

Southwark.—The value of a dynamo was discussed ab last 
week’s meeting of the St. Olave’s Board of Works. The Works 
and Finance Committee recommended that the offer of Mr. Mackie 
of £12 for the dynamo offered for sale by the Board be accepted. 
Ib was submitted that the dynamo was worth more, and it was 
suggested that the Board should readvertise. Ib appeared, 
however, that £2 had already been spent in advertising this matter. 
Finally, it was resolved to refer the question back to committee. 
The Sb. Saviour’s Board of Works will nob raise any objection to 
the City’s proposal to seek powers for the purchase of so much of 
the plant of the City of London Electric Lighting Company (ab 
the expiration of the legal term) as is necessary to produce current 
for light uired within the City boundaries. e Act provides 
for the purchase of wires, etc., and the City desire to purchase the 
plant, too. but this is situate ab Bankside, within the area of 
the Board’s administration. l 


Creydon.—Colonel W. R. Slacke, R.E., held an enquiry lasb 
week into a proposal bo borrow £20,750 for electric lighting 
purposes. The application was for extension of mains and plants, 
£6,800 being for plant in the station, and the balance for cable and 
plant outside. The firsb part of the loan for feeders, etc., arose 
solely from the great increase in the demand in the area already 
supplied. Up to March 31, 1900, the supply was equal to 45,122 
8.0. p. lamps for private lighting and 3,500 for public lighting. 
When the Corporation took the undertaking over it was 18,000 
lamps for private lighting, and for public lighting about 2,000. 
The existing plant will only be just sufficient to meeb the demand 
next winter—assumiog a normal increase—withoub any reserve. 
The new engine will supply about 15,000 8-c.p. lamps alight at 
one time, or about 20,000 connected. In all probability the new 

lant will not be available until the winter after next. The 
rough electrical engineer has been instructed that until other- 
wise resolved, current, whether for lighting purposes or motive 
power, be supplied to new consumers upon the maximum demand 
principle only. 

Inquest.—On Monday at Helsby, near Chester, Mr. J. C. Bate, 
coroner, held an inquest on bhe body of William Martin Littler, 
aged 22 years, of Bredbury, Stoekport, who was killed at the 
works of the Telegraph Manufacturing Company, Helsby, on 
Friday last. Deceased, who was employed in the department for 
the purification of gabtapercha, was found lying ab the bottom 
ofatank. Dr. Bryant deposed that when he arrived at the works 
the deceased was dead. In his opinion, the deceased had firet been 
intoxicated by the fumes, and had fallen into the tank and 

radually been suffocated. Mr. Eraut, of Liverpool, inspector of 
actories, suggested that in future two men should always be in 
the room while a tank was being emptied, and that a long time 
should be allowed to elapse after the lid of a tank was removed 
befors a man went into ib to discharge the contente. The jury 
returned a verdict to the effect that the deceased was accidentall 
suffocated, and expressed approval of the factory inspectors 
suggestions, and further recommended that the tanks should be 
made more shallow, so that men would nob need to enter them in 
order to empty them. 


Manchester.— In reply to a question at last week’s meeting of 
the City Council it was explained that the lighting of Cheetham 
Hill woald shortly be deal with. Ib had been pointed out that 
there would probably be a very large demand for current from 
that district, but hitherto the engineer could not with the existing 
plant have given the voltage which the people would have had to 
pay for. The customers there would have been in the same 
position as the consumers in Hyde-road, where they paid for 


200 volte and got.140. Until they had the plans completed the com- 


mittee thought ib advisable to keep to districts where they could 
supply the full pressure of 200 volts. The committee had paid 
very handeome dividends to relieve the rates of the city in the 
past, and were being criticised because they had already given 
£63,000 in such relief, and they had builb up a reserve fund of 
£40,000. The committee were nob this year contributing £10,000 
or £12,000 to the rates, but this was only a temporary postpone- 
ment. The rise in the price of coal had made a difference in the 
year’s revenue of over £6,000, while some of the lines laid down 
in the city and outside areas had nob yeb returned a dividend 
sufficient to meet the expenditure on interest and sinking fund. 
stock Exchange.— The Stock Exchange Committee has 
appointed May 23 special eettling day for Crompton and Co.’s 
further issue of 7,582 ordinary shares of £3 each, fully paid, 
Nos. 48,419 to 54,000; and the National Telephone recs 
81,092 ordinary shares of £5 each, £3. 10s. paid, 18,908 ordinary 
shares of £5 each, fully paid (within Nos. 490,001 to 590,000), and 
fully and partly paid provisional certificates for £500,000 4 75 
cent. debenture stock. The committee has ordered the under - 
mentioned securities to be quoted in the official list: the British 
Aluminium Company's £300,000 5 per cent. firad morbgage deben- 
ture stock, and the Buenos Ayres Grand National Tramways 
Company’s further issue of £26,400 54 per cent. preference deben- 
tures, Nos. 1,237 to 1,600. The committee has also been asked to 
appoint a special settling day in the British Motor Company’s 
800,000 ordinary shares of £1 each, fully paid, Nos. 1 to 800,000, 
and the Nernet Electric Light, Limited, 250,000 vendors’ 7 per 
cent. cumulative 8 shares of £1 each, fully paid, 
Nos. 115,001 to 140, 000; and to allow the British Insulated Wire 
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Companys further issue of 12 500 6 per cent. cumulative preference 
shares of £5 each, fully paid, Nos. 27,501 to 40,000 to be quoted 
in the official list. 
- Hammersmith.—At the meeting of the Vestry on Wednesday 
evening, Mr. G. G. Bell, engineer and manager of the electric 
lighting department, submitted a report on the result of the pasb 
year’s working of his department. In the report it was stated 
that the number of consumers had increased during the year from 
275 with 19,390 8.c p. lamps, to 464 taking a supply of 26,365 
8-c.p. lamps. The average number of lamps per consumer had 
decreased from 70 to 56. This was mostly due to the number of 
small flats in the parish which were wired for electric lighting. The 
department had received £3,375 for lighting and maintaining 
150 arc lamps in the public streets. This was a reduction from 
34d. per unit last year to 2 9d. per unit bhis year, and was 
accounted for by the increase in the candle-power of the incan- 
descent lamps, which are used after 12.30 a.m., from 32 c.p. to 
50 c.p. Sixty-three additional arc lamps had been added since he 
submitted his last report. With regard to private lighting, the 
Vestry had eold 620,078 units, producing a revenue of £10,274. 
5s. 7d., which worked out ab an average price of barely 4d. per unit. 
The average lighting hours of the lamps bad been increased from 
840 to 900 per annum, but owing to the reduction in the Vestry's 
charges of practically $d. per anit on the price obtained lasb year, 
the annual revenue per lamp had gone down from 10s. 10d. to 9a., 
a most eatiefactory state of affairs for the consumers, the price paid 
by them for electricity being the lowest bub one in the London 
district. The total cost for the year of generation, distribution, 
etc., was £7,764. 14s, lld., or 2 05 per unit, a decrease of nearly 
1d. Per unit on last year, being 56°5 per cent. of the revenue, 
leaving a gross profit of £5,974. Os. 10d., or 43 5 per cent., towards 
ying interest and sinking fund charges. The whole of the 
uildings, generating machinery, and distributing mains have been 
maintained in efficient working condition oub of the revenue. The 
result of the year’s working showed a net profit of £1,615. 4s. 8d. 
after the deduction of interest and repayment of capital. Although 
the cost of production had decreased, he was afraid that these 
results might not be improved upon in the present year owing to 
the greatly-increased prices of fuel and other materiale. With 
regard to the capacity of the generating station, the machinery 
now installed and in working condition would be able to supply a 
further 10,000 8-0. p. lamps after allowing an ample margin for 
reserve. 


PROVISIONAL PATENTS, 1900. 


eae APRIL 30. | 

7979. Improvements in portable olectric lights. Alfred Julius 
Boult 111 Hatton-garden, London. (Edwin Ruthven 
Gill, United States.) 

7983. Improvements in electrical signalling. John Nevil 
Maekelyne, jun., 6, Bream’s-buildings, Chancery-lane, 
London. 

7989. Improvements in electric switches. Walter Frederick 
Jones, 4, South-street, Finsbury, London. 

7997. A new and improved electric gear for cranes. Otto 
Kammerer, 37, Chancery lane, London. 

May I. 

$013. Improvements in and connected with electric switches. 
Henry Oliver Farrell, 16, Kensington-road, Chorlton- 
cum-Hardy, Manchester. 

8015. A new or improved method and apparatus for clectric 
railways and traction purposes. Arthur Ballance 
and Samuel Ambrese Jefferson, 3, Brunswick-grove, 
Brunewick-avenue, Hull. 

$016. A new or improved means and apparatus for 
collecting current from surface contacts for tramcars, 
eto. Arthur Ballance: and Samuel Ambrose Jefferson, 
3, Brunswick-grove, Brunswick avenue, Hull. 

8019. Improvements in and relating to winches for raising 
and lowering aro lamps. James Dewar, 96, Buchanan- 
street, Glasgow. 1 

8022. Improvements in dynamos and electromotors. Albert 
Henry Midgley, 2, Market-street, Bradford. 

8028. Improvements in and relating to electric bells or 
instrumonts requiring vibrating motions. George 
Whittaker Holt and Archibald. James Hallam, 63, 

Lionel street, Birmingham. 
8061. Overhead electric protecter for conductors, Joseph 
l Arthur Poché, 36, Chancery-lane, London. 

3067. A new or improved method of tuning electric currents 
and producing musical sounds by electrical agency. 
Arthur Thomas Metcalf Johnson and George Guyott, 
109, Calabria road, Highbury, London. 

May 2. 

$108. Improvements in electric igniters for internal-com- 
bustion engines and the like. Anthony George New, 
The Voltage, Woking. 

$107, Improvements in or connected with telephone instru- 
ments. The British Electric Works Company, Limited, 
and Bertil Brander, 24, Temple-row, Birmingham. 

$111. Improvements in parts of telephone instruments, 
The British Electric Works Company, Limited, and 
Bertil Brander, 24, Temple-row, Birmingham, 


8116. 


8122. 


8148. 


8152. 


8160 


8179. 


8181. 


8201. 


8207. 


8208. 


8227. 
8234. 


8241. 


8257. 
8271 


8274. 
8289. 


8290. 
8293, 


8300. 


8315. 


Improvements in the construction of casing and capping 
and in the means of attaching same together for 
use in connection with electrical installations. 
Ferrand Agnew Williams, 86, Clifton - street, Old 
Trafford, Manchester. | 


The improved electrical fusible cut-out. Bruce Charles 


Bouquet, Oak Cottage, Ealing; road, Wembley, London. 
Improvements in and oonnected with electric light 
wall pings. Hermann Oppenheimer, 55, Redoross - 
atreeb, Barbican, London. (Actien-Gesellschafb Mix 
und Genest, Germany. l 
An apparatus for receiving Hertzian waves and trans- 
lating them into perceptible signs. Jobann Christian 
Schäfer, Paul Lippold, and Eduard Renz, 7, Quality- 
court, Chancery-lane, London. (Complete specification. ) 
Improvements in transformers. William Lloyd Wise, 
46, Lincoln's-inn- fields. London. (The Actien Gesell- 
schaft Elektricititewerke, vorm. O. L. Kummer und 
Co., Germany. (Complete specification.) 
Improvements in electric switches. William Ely, 6, 
Lord-street, Liverpool. (Complete specification.) 


May 3. 

Improvements in electric switch apparatus. Walter 
Frederick Jones, Albert Works, Beavor-lane, Hammer- 
smith, London. 

Improvements in janction boxes for tho conduits or 
casings of electric wires. Charles John Wightman 
and Arthur Hudeon, 2, Market-street, Bradford. 


Globe or shade holder for gas. oil, or electric light 


fittings. George Henry Barnes, 267, Gooch-street, 
Birmingham. 

Improvements in insulated electric conductors and 
process of and apparatus for making the same. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Wallace S. Clark and George 
H. Rupley, United Statee.) (Complete specification. ) 

Improvements in higt-p:tential electric switches or 
oireuit-breakers. The British Thomeon-Houston Com- 

ny, Limited, 83, Cannon street, London., (Edward 
. Hewlett, United States.) (Complete specification. ) 

A new or impreved article of manufacture for use in 
connection with telephone or telegraph instruments, 
Stephen Gelder, 6, Lord-street, Liverpool. 

Improvements in plates for scoondary batteries. Paul 
Schmitt, 46, Lincoln’s-inn-fields, London. (Complete 
specification.) ä 

Improvements in or connected with windings for 

© d@dyname-electric generators, motors, and converters, 
Valé-e Alfred Fynn, 55, Chancery - lane, London, 
(Complete specification. ) ` 

Improvements in electric rail bonds. The British 
Westinghouee Electric and Manufacturing Company, 
Limited, Westinghouse-building, Norfolk-street, Strand, 
London. (‘‘onstant F. De Redon, United States.) 

Au imp, ovcment in electricity meters constructed on 
the Fer: a:is principle. Siemens Bros. and Co., Limited, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. (Siemens und Halske, Actien- 
Gesellschaft, Germany. (Complete specification.) 

Improvements in electricity meters. Martin Kallmann, 
18, Southampton. buildings, Chancery-lane, London. 


May 4. 

Improvements in electric ignition deviees fer gas and 
oil engines. Thomas Aay, Gardner and Lawrence 
Gardner, 55, Market-street, Manchester, P 

A new or impreved electrical switch. Peter Charles 
Middleton and William Samuel Hadgraft Smith, 7, 
Staple-inn, Londun. 

Improvements in the manufacture of electrical fuse 
heads and electrical fases. Herberb John Haddan, 
18, Backingham street, Strand, London. (Fabrik Elec- 
trischer Zünder, G. M. B. H, Germany.) 

Improvements. in or in connection with insulated 
electric cables or conduotors and the manufacture 
thereof. George Edward Heyl-Dia, 6, Lord-street, 
Liverpool. 

Improvements in or relating te insulated electric 
cab:es or conductors, and the manufacturo thereof. 
George Edward Heyl-Dia, 6, Lord-street, Liverpool. 

Improvements relating to electrical installation and 
distribution. Joseph Frank Smith, 11, Burlington- 
chambers, New-street, Birmingham. 

Improvements relating to two-liquid primary batteries 
and regenerating the same. James Yate Johneon, 
47, Lincoln's- inn fields, London. (Herman Jacques 
Dercum, United States.) (Complete specification.) 

Improvements relating to two-Jiquid primary batteries 
and regenerating the same. James Yate Johnson, 
47, Lincoln’s-inn-fielde, London. (Herman Jacques 
Dercum, United States.) (Complete specification.) 


‘May 5. 


Improvements in electric switches. Walter Frederick 
Jones, Albert Works, Beavor-lane, Hammersmith, 
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8344. Improved double pin plug for electrical connections. 


Felix Hudson Minn and the Sun Electrical Company, 
Limited, 61, Carey-street, Lincoln’s-inn, London. (Com- 
plete specification.) 


$317, Improvements in or relating to the trolley-head g 


8357. Improvements in electricity meters. 


1. Improvements in apparatus 


employed in connection with electrically-propelled 
cars or vehicles. Joseph Taylor and * Arthur 
Hudeon, 8, Quality-court, Chancery-lane, London. 
George Hookham, 
18, Southampton-buildings, Chancery-lane, London. 

for switching electric 
currents on and off, especially suitablo for lighting 
telephone. switchboards. Frank Gill, Robert Gilmour, 
and Percy Heywood Claxton, 24, Sonthampton- -build- 
inge, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


9134, 
9245, 


9981, 


11693. 
11843. 


11984. 


12788. 


13233. 


13270. 
13276. 
13593. 


13656. 
25072. 
240. 
2681. 


2868. 
3441. 


4457. 
5136, 


5331. 


6296. 


To be published on May 26. 


1899. 

Electric aecumulators. Mouterde. 

Electric maximum demand indicators, British 
Thomson-Houston Company, Limited. (Cox.) 

Means for driving sewing and other machines by 
electricity. Joseph and Ehrenreich. 

Apparatus for connecting branch cirouite to » electric 
maiss. Callender’s Cable and Construction Company, 
Limited, and Callender. 


Devices for starting electric induction 
British Thomson Houston Company, Limited. 
Elektricitäts-Gesellechafb and Zani.) 


Poles for supporting overhead wires in olectric 
tramways. Smith. 


Method and means for increasing the conductivity of 
carbon to bo used in clectric cells and dynamo- 
electric generators and motors. Hertel. 


Apparatus for periodically producing electric current 
by wind power, Gebre. 


Telephone exchange systems. Sinclair and Aitken. 
Enclosed motors or dynamos, Rosling and Appleby. 


Secondary batteries. Tommasi. (Date applied for under 
International Convention, Jan. 23, 1899.) 


Brakes for electric motor vehicles. Leitner. 
Electrolytic interrupter. De Mare. 


1900. 
Magnetic brakes and magnets suitable therefor. 
Von Zweigbergk. 
Safety and indicating device for electric circuits. 
Ruhstrab and Rubstrat. 


Electric traction motors. Richter and Eschler. 


Systems of telephonic communication and signalling. 
Byng and Bell. 


Electrically - controlled door looks. Schadf. 


5 telephone systems. Byng and 

0 

Plates for sterago batteries. Haddan. 
Hewitt, and Hewitt.) 

Telephonic systems. Mengis and Christensen. 

Conduits and conduction supports for electric tram- 
ways. Smith. 

Electric bells. British Electric Worke Company, Limited, 
and Brander. 

Electrically-prope)led motor vehicles. Justice. (Columbia 
and Electric Vehicle Company.) 

Electric furnaces. Borchers. 


ee .. 


TRAFFIC RETURNS. 


motors. 
(Union 


(Lindstrom, 


Birmingham 

ways Co. M 
Blackburn Corp’ rat'n 2 
Blackpool Corporatn. „, 
Blackpool - Fleetwood „ 
Bradford City Tram „, 
Bristol Tramways Co.] „ 
City & South London] „, 
Dover Tramwaye . „, 
Dublin U. T., elec. care „ 
Dublin 8. D. Electrie „, 
Halifax Corporation „, 
Hull Corporat’a E. S. „„ 


Li 
Liverpoo 
Sheffield Cor 
South 8 


crease Total receipts for 
week In half-year. 


1900. 1899. decrease. 1900. | 1899. 

£ £ 
73.262 69.408 
7.047 6.042 
1.905 1.435 
4.252 4.360 
2,2694 1 757 


22,245 |19.317 
2.842 | 2.731 


£ £ 
4 297 4,094 
422| 422 
279| 247 
333| 419 
413| 334 
2 88102 815 
1.283 995 
189| 151 
3,421] 1,086 
804| 772 
632| 461 
1,085 
7,270 6,302 
1,433] 1,426 
2,1480 — 
703| 628 


89 Or 


3 297 

5 258a 
116 961/101.409 
25,336 |24,289 


11 597 111,095 


2.226 


Corporat’p 
l Overhead 
ration „, 
rdshire „ 


. 


a Zinco April 1. b Partly electrical. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— 
Aron Electricity Meter, 6 p.c. Cum. Pref. Snares; 1-125,000 1 
British Insulated Wire, Ord., 


Amount 
paid. 


9 eo a Cate oe „ meee Ome ts 


Price last 
Monday. 


= 18/16-16/16 
11-12 


6 
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working classes, as with the increased economy in working 


NOTES. 


A Telegraphic Money Service.—We are informed 
by Reuter’s Paris correspondent that the British Chamber 
of Commerce in that city have been advised by her 
Majesty’s Postmaster-General that the request for the 
establishment of a telegraphic money order service 
between England and France has been granted, and 
that the arrangement will enter into force after the 
completion of the necessary diplomatic procedure. 


Electric Distribution in Paris.—Our contemporary 
L Industrie Electrique, in its issue for the 10th inst., gives 
most full information as to the distribution of electrical 
energy in Paris up to Jan. 1 this year. The numerous 
tables which have been compiled by our contemporary give 
very full details of the equipment of the stations and of 
the types of machines which are used in distribution. A 
glance ovor these tables will be of great value to the 
engineer when visiting the Paris Exhibition, to enable him 
to decide which of the central stations of Paris will best 
repay him for a visit. 

Medical Electricity.— With respect to the paper 
which Dr. Lewis Jones read some time ago before the 
Institution of Electrical Engineers on “Medical Electricity,” 
it is curious to find an application of this force in an 
American zoological gardens. Thus we learn that an 
ostrich in the gardens at Cincinatti bas had a severe 
attack of paralysis, and in order to save the bird recourse 
was taken to electrical treatment. According to Electricity 
of New York, the bird was hung up by the neck, and 
electric shocks were administered. It is stated that after 
three applications the bird is appreciably better, and that 
it will probably recover. 


Electrical Power in Caloutta.—We learn from our 
contemporary Indian Engineering that the Port Com- 
missioners of Calcutta have resolved to procure Messrs. 
Brown, Hoisting, and Co.’s electrical coal-trimming 
plant at a cost of £3,000 for trimming coal on vessels 
at the Kidderpore Docks. The plant, it is estimated, will 
be capable of trimming 320,000 tons of coal a year, and 
thus effect a saving of over £1,300 per annum, or 45 per 
cent. on its capital cost. In addition to this application of 
electricity, we are also pleased to notice that in Colombo, 
Ceylov, the railway yard is about to have electricity 
installed for lighting purposes. 


The Electrical Engineer Institute. — We are 
informed that the Electrical Engineer Institute of Corre- 
spondence Instruction has removed from 120-122, Liberty- 
street, New York, to new quarters at 240-242, West 
Twenty-third-street, New York, U.S.A., the growth of 
the institute having been so rapid that the old buildings 
have become inadequate to meet the demands for space. 
The institute has a very large number of students located 
all over Great Britain and the Colonies, as well as in the 
States, and the students study under the personal super- 
vision nf competent electrical engineers, the text-books 
supplied to them being prepared by practical experts. 


Leeds Tramways.—We notice that in Leeds, with 
the introduction of electric traction on the tramways, the 
question of 4d. fares has come into consideration. This 
price has been charged on the old horse vehicles, but the 
service is stated to have been so bad that if 1d. fares had 
been charged the inhabitants would not have cared to ride. 
It has been decided that on a certain portion of the line 
the 4d. fares are to be continued, and that on one other 
portion the 4d. fares shall be discontinued. We should 
think that, in a large town like Leeds there ought to be 
no question as to the providing of cheap fares for the 
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with electric traction these smaller charges could easily be 
made. 


Water Power in Finland.—In view of the number 
of waterfalls which are to be found in Finland, it is not 
remarkable to find that the authorities have recognised 
that they have at their doors a source of cheap power, 
which, if utilised, would greatly benefit the country. 
Besides Finland itself, however, we learn that a scheme 
s about to be put into operation to supply St. Petersburg 
with power from these falls. It is estimated that about 
70,000 horse-power will be transmitted to Russia’s capital, 
where it is proposed to substitute arc lamps for the gas 
lamps at present in use for public lighting. The number of 
arc lamps which it is stated will be required is about 4,000, 


Water Power in Canada.—The Electrical World for 
April 28 describes a large water-power plant which is now 
being carried out on the Saguenay River in Quebec 
province. The Saguenay power at tide level is capable 
of developing over 2,000 h.p. with a head of 60ft. At 
the chosen point the Ship Shaw River falls into the 


Saguenay, and gives a minimum horse-power of 15,000ft. 
Here it is proposed to obtain 10,000 e. h. p. on the Ship 


Shaw and 100,000 h.p. on the Saguenay. In this way, 
besides working his own calcium carbide works, the pro- 
prietor intends to distribute power to other neighbouring 
industries, of which wood- pulping and papermaking form. 
a large part. 

An Adjustable Hanging Telephone. —We notice 
in the Electrical Review of New York an illustration and 
description of an ingenious telephone apparatus. This 
consists of a hanging combination receiver and transmitter, 
which is attached by cords and a counterweight to the 
box containing the telephonic apparatus. The box may 
be attached to either the wall: or ceiling, and in the wall 
type carries the battery. In the ceiling type this, however, 
has been thought too cumbersome, and it is separately 
installed. On pulling down the combination transmitter 
and receiver, the bell is rung. The whole apparatus 
seems to us to be very convenient, and would take up no 
space in awkward positions such as the usual telephones do. 


Obituary.— We regret to have to record the death, 


which took place last week, of Mr. E. Pritchard, a well- 


known engineer. He was intimately connected with 
many large tramway undertakings, more particularly the 
Birmingham tramways. In conjunction with Mr. Kincaid, 


he was retained as engineer to these tramways after the 


decision to adopt accumulator traction on the Bristol-road 
section. His views on electric traction were in favour of 
the overhead trolley system, and not accumulators. The 
firm of Pritchard and Co. are also connected intimately 
with the construction of a number of other lires in the 
country. Mr. Pritchard. had also large experience as a 
sanitary and mining engineer, and was a member of 
numerous engineering and scientific societies. 
X-Rays.—A new application has, we learn, been found 
for X-rays. According to Public Policy of Chicago, Prof. 


Brignitti has studied carefully the inks used in writing 


on ancient manuscripts. It was also a custom of the 
ancients that when they wanted parchment for writing 
on they erased the writing on old documents. In the 
usual way the erasure was not perfect, and the letters 
would again appear when certain acids were applied. 
This, however, spoilt the manuscript, and Prof. Brignitti, 
in order to avoid this, tried the effect of using the Rontgen 
rays. Remarkably good results are said to have been 
obtained, and the use of acids rendered quite unnecessary. 
In this way the destruction, as in former times, of very 
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oe and valuable manuscripts will not need to take 
place. 

The Paris EXhibition.— We notice that on Tuesday 
last the Paris Exhibition was alarmed by a fire which 
broke out in the underground portion of the Château d'Eau. 
The damage done was not extensive, but the electrical 
apparatus was put completely out of order, and the work 
of organising the luminous fountains has to be begun again. 
The alarm was given a little before noon, when the bulk 
of the workmen had left the basement for their mid-day 
meal. No injury was done to any of the buildings, but it 
is stated that the whole electrical apparatus of the ehâteau 
has been destroyed, or at least damaged beyond immediate 
use for illuminating purposes. The exhibition seems doomed 
to be unfortunate in the matter of accidents, and it is 
curious to note that the fire should break out in the Water 
Palace. 

Glasgow International Exhibition. — At the 
Glasgow International Exhibition to be held next year 
electricity is to play a great part. Thus, about 1,000 
Brockie-Pell arc lamps are to be used in lighting the 
grounds and main buildings, and in addition, electric 
cranes will be fitted up to handle the exhibits. There 
is, of course, also to be an electrical display in one of the 
principal sections. Applications for entries in this class 
must, we are informed, be made to the general manager, 
Mr. H. A. Hedley, 36, St. Vincent-place, Glasgow, before 
June 1. Most of the electric machinery is to be lent by 
the large firma, the indicated horse- power of the sets ranging 
from 70 to 1,200. The progress of the works in the exhibi- 
tion is stated to be very satisfying, and it is to be hoped that 
Glasgow will not, as in Paris, have half of the exhibition 
to complete on the opening day. 

Underground Electric Tractien.— We are glad to 
note that the Select Committee of the House of Commons 
presided over by Colonel Cotton-Joddrel on Monday last 
decided to pass the preamble of the Bill of the Metropolitan 
District Railway Company, which, inter alia, empowers the 
construction of a generating station at Lot’s-road, Chelsea, 
for the. supply of electric power for the working of the 
Metropolitan District and Metropolitan Railways, and the 
laying of two mains, the one running along the West 
London Extension Railway to West Brompton, and the 
other through the public streets to Warwick-road. The 
line at present equipped for electric traction will, of 
course, be somewhat of an experiment, and should give 
the Metropolitan Railway Company the experience which 
they will require in order to fit the whole of their line 
electrically. The progress, therefore, of the pioneer electric 
section between Earl's Court and Kensington High-street 
will be watched with interest by the general public as 
well as those connected with the lines. 


A Typewriting Telegraph.—We understand that 


a company, called the Typewriting Telegraph Corporation, | 


Limited, has been formed to acquire certain rights for 
improvements in telegraph recording instruments, This 
new telegraph typewriter is the invention of Mr. Steljés, 
and is said to be much superior to the instruments now in 
work. One of the advantages of this telegraph will be 
that it will print a copy of any message sent at the 
receiving end. The apparatus will also be applicable 
to the telephone, and there also print the message. In 
this way one would not need to spend a long time at 
a telephone in order to obtain a message, this waiting 
at the telephone for the person addressed. Of course, the 
telephone would not give automatically any answer the 
sender of the message required, but still it may be a great aid 
when waiting for a message. By this system the inventor 
claims to have done away with the reading of confidential 


the return circuits of electric tramways. 


messages by tapping the lines, and this is a very important 
matter. We hope that there is something in the patent, 
and are sure that if it can do all that is claimed for it, it 
will not be long before the makers have sufficient orders to 
occupy their shops. 

Nikola Tesla Power Transmission. — Another 
patent by Mr. Nikola Tesla for the electric transmission 
of power by means of the upper strata of the atmosphere 
has now been published in America. The inventor proposes 
to use balloons to lift his sending and receiving conductors, 
and to employ such high electric pressures as millions of 
volts with a frequency of several thousand per second. 
The earth is to be used as a return, but we are not quite 
clear how the inventor will be able to prevent earth 
troubles with his return. In the patent the experimental 
apparatus is described for generating E. M. F. s of from two 
to four million volts, and it is stated that current from 


‘such a machine can be sent through a glass tube 50ft. long 


with a barometric pressure of from one-third to one-fifth 
of an atmosphere. The estimated height of the captive 
balloons is put at from four to seven miles above sea-level, 
and Mr. Nikola Tesla proceeds to claim broadly the propaga- 
tion of electrical energy by conduction through earth and 


air. The theoretical difficulties, let alone the practical 


difficulties, are so great in connection with this proposed 
scheme, that we do not propose to criticise it further until 
some actual results of experiments are published. 


Electrolysis.—Mr. H. E. Herrick read before the New 
York Electrical Society at the end of last month a paper 
on the effects of electrolysis from the earthed return 
currents of street railways. The paper contains a good 
deal of useful information as to the specific resistance of 
various soils and as to the resistance at the contact between 
the soils and cast iron, wrought iron, and lead pipes respec- 
tively. The author also gives diagrams of the effects 
which are produced, and of the grade of the potential on 
He concludes by 
saying that “if the water and gas companies will only work 
in harmony with the electric tramways, there is no need 
for trouble whatever.” He suggests that in laying down 
new pipes for water and gas service they should be coated 
with some insulating solution, and that the joints should 
be made with a compound of iron filings and sulphur. 


This breaks up the conductivity of the line of pipes. The 


author adds that wood blocks have been used successfully 
in the jointing in one town in the States. Ho also refers 
to the false predictions of early disaster to all water-pipes, 
and remarks that the Brooklyn Bridge and the iron build- 
ings in Chicago have not yet succumbed to the supposed 
inevitable destruction by electrolytic action. The reason 
for this is that the tests made were all carried out by means 
of voltmeters, while the actual current flowing to produce 
electrolysis was very small. 

Electroplated Ships.—Some five years ago we made 
mention in our columns of an experiment to be made on a 
steam-tug with a view to protecting the iron hulls of ships, 
the protection being secured by electroplating the iron or 
ateel with copper. The ship on which the experiment was 
made was in the water for about four years, and no 
attempt was made to clean her. On being hauled out of 
the water she was found to be remarkably clear from, 
marine growth, the other tugs on the same service requir- 
ing constant cleaning. We gather from the Western 
Electrician that the report to the United States Navy 
Department states that the electroplating process can be 
carried out before fitting the plates on the frame of the 
ship, the time required to treat a plate being about 48 hours. 
The cost of electroplating: is said to be about 12s. 6d. per 
square foot, as against £1 for the sheathing ordinarily used. 
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The attendant increased weight and other disadvantages of 
sheathing would by this proeess be avoided, 20 tons of 
copper being needed as against 100 tons of sheathing in a 
vessel 250ft. long. There is no doubt, if the report is a 
correct one, that there are advantages to be gained from the 
use of this process, but to use it on a large liner, sueh as 
the “ Oceanic,” for instance, would be rather an expensive 
matter. However, if the extra friction due to fouling were 
overcome by this means, there would no doubt be some 
compensation in decreased docking expenses. 

Coherer Resistance.—Mr. E. Branly recently read 
& paper before the Academie des Sciences on the resistance 
in what he calls “radio-conducteurs.” As an example of 
the author's experiments, he took a tube filled with gold 
dust, the ends of which were closed with electrodes of 
pure gold. The diameter of the tube was 13mm. When 
newly filled: the resistance before any electric action had 
taken place was 400 ohms. The voltage was then put on 
to the tube through an external resistance of three megohms. 
After 30 seconds with a battery of eight volts the resistance 
of the tube had fallen to 160 ohms. With 16 volts it fell 
to 81 ohms, and with 160 volts to 25 ohms. A discharge 
from a Wimshurst machine in the neighbourhood caused a 
still further reduction in the resistance, which finally fell 
to 6'5 ohms. When, however, the ends of the tube were 
touched with the two poles of the machine, the resistance 
augmented till it became higher than 10,000 ohms. The 
fall in resistance with voltage of the battery used in the 
first experiment was found to be more marked with a 
second tube filled with gold dust which had been obtained 
by precipitation. When, however, a tube containing 
peroxide of lead was used, exactly the opposite took 
place. For instance, the initial resistance was 630 ohms. 
Eight volts across the tube with a very high resistance 
in series increased this to 650 ohms, while an E.M.F. of 
160 volts caused the resistance to rise to 2,070 ohms. In 
the same way a spark from a static machine further 
increased the resistance to 6,000 ohms. The author draws 
comparisons between the behaviour of the finely-divided 
particles in the above experiments with results he obtained 
with platinised glass in 1891. 


Electric Lamp Renewals.—We have before us a 
paper read by Mr. H. L. Monroe in America op “ Poor 
Electric Light, its Chief Cause and Remedy.” The great 
point made by the author is that all the time electric light 
consumers purchase their own incandescent lamps they will 
burn them until the filaments give out. The result is that 
they have to pay a heavy price for current which only 
provides them with an indifferent light. This naturally 
tends to depreciate the value of electric lighting as com- 
pared with gas, and the author strongly recommends that 
lamp renewals should be done by the central-station 
authorities. In this case he advises that all lamps should 
be removed from the circuit from one to four times per 
annum, and replaced by new ones. The lamps removed 
should be examined with a photometer, and any 16-c.p. lampa 
not giving 18 c.p. should be destroyed. An alternative pro- 
posal is to give one new lamp in return for a definite 
quantity of electrical energy supplied, and the author here 
suggests that 12s. worth of electrical energy should entitle 
a consumer to one new lamp. As he does not state what 
price per unit he has in mind, the equivalent in electrical 
energy cannot be given. This plan, while offering a com 
pensation for the use of the current, regulates the renewals 
on the basis of the number of lamp-hours, He claims that 
this supply of incandescent lamps has done more than 
anything else to build up the successfal electric lighting 
business of the United States, while the opposite policy is 
stated to be responsible for the miserable electric lighting 


services to be found on the continent of Europe. In con- 
clusion, the author reiterates his approval of electric 
lighting undertakers giving free lamp renewals, which 
should make electric lighting so good that no one could 
afford to do without it. 


Motor Control Governors,— With all shaft governors 


of large size the question of regulating the governing while. 
the engine is running becomes a somewhat complicated. 


process. We notice in the columns of the American 


Electrician a description of an electrically-controlled governor 
which has been installed on the 1,350-h.p. McIntosh- 
Seymour engines of the Boston Electric Lighting Company. 


It was found, when these engines were installed, that it 


would be advantageous to be able to adjust their speeds 
slightly by means of the governor when synchronising, as 
this was preferable to regulating on the throttle valve. 
The arrangement tried at first was a loose collar on the 
shaft, which, in combination with a friction brake, would. 
turn a screw and alter the tension of one of the governor 
springs. This device proved to be too quick in operation. 
for sensitive adjustment. The plan now adopted is that 
of mounting a small motor on the hub of the flywheel.and 
gearing it by means of a worm and wheel reduction toa 
screw, which tightens or loosens a governing spring. Four 
collector rings on the main shaft supply the motor with 
current, and enable it to be stopped and started in either 
direction. This small motor is worked from the switch- 
board, so that the electrical engineer in charge of the 
synchronising process has the step of his engines practically 
under control. The adjustment required is only some 
2 per cent., but this çan bo obtained exactly by a slight 
adjustment of the governing spring. 3 


The Paris Congress.— The organisation committee 
for the international electrical congress to be held in Paris 
from Aug. 18 to 25, has issued a programme giving a 
list of the questions which are proposed for discussion at 
the congress. This list covers about three columns of our 
contemporary L’ Industrie Electrique, and suggests that those 
who attend the congress will be expected to work con- 
siderably more than the recognised eight hours per day. 
As will be remembered, the congress is divided up into five 
sectione, the first of which is devoted to scientific considera : 
tions and to the discussion of apparatus for electrical 
measurements. In this section alone 19 subjects are put 
down for discussion, but this number is- insignificant 
compared with that listed in some of the other sections in 
the congress. In fact, the list of subjects covers practically 
the whole range of electrical engineering, and all- tbe 
applications of electricity to the arts. We think that the 
committee would have done much better to select a few 
problems of national interest and confino the papers and. 
discussions to these problems. Under the present arrange- 
ment such a large diversity of common subjects are open 
for discussion, that no useful conclusion is likely to be 
reached in the majority of cases. For instance, at this 
date what advantage will arise from an international 
discussion on the comparison between alternators with 
moving iron and other types? Points like these are 
settled by the manufacturers, who alone possess the expert 
knowledge required for the useful discussion of such 
subjecta, and who, as a rule, prefer to keep this information 
for their own use. . The same thing applies to a discussion 
on the coupling of alternators in parallel, which subject 
has by now practically been worn threadbare. As we are 
told that a number of visits will be arranged to large 
works in Paris during the congress, we trust that the 
above suggestion of reducing the number of subjects for 
discussion at the meetings will be accepted by the 
committee. All communications respecting the congress 
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and applications for membership should be addressed to 
Mr. Paul Janet, 14, Rue de Stael, Paris. 


A Large Private Power-House.—The new powor- 
house of Messrs. Armour and Co., of Chicago, was opened 
on April 20. In this power-house the steam necessary for 
the engines is supplied by 12 boilers of the vertical water- 
tube type, and having a capacity of 375 h.p, with a 
working pressure of 150lb. Automatic stokers are used, 
and coal is brought by a conveyor from a siding, and up to 
a crusher, whence it is taken by another conveyor into 
coal-bins over the boiler-room. The farnaces are fed from 
pendulum sbutes from these bins. The ashes from the 
boilers are taken on small cars to the railway trucks 
outside the building. The outside coal conveyor is driven 
by a 50-h.p. motor, and the inside conveyor by a 30-h.p. 
motor. There are two smoke-stacks, each 225ft. high, 
with a 12ft. flue. The generating plant consiste of three 
engines coupled direct to a direct-current generator, and 
driving an alternator by means of a rope drive from the 
engine flywheel. The largest engine is of the Bass-Corliss 
type, and is rated at 2,000 h.p. with a speed of 85 revolu- 
tions per minute. Coupled to this engine is a 12-pole 
850-kw. direct-current Walker generator, which is designed 
to carry 1,600 amperes at 500 volts. The rope-driven alter- 
nator is a 60-cycle 1,000-volt machine with a capacity of 
350 kw. The next two unite are duplicates, and each 
consists of a 1,200h.p. Corliss engine connected to a 
500-kw. 10-pole ‘direct-current generator. From each fiy- 
wheel is driven a 180-kw. 1,100-volt 60-cycle alternator 
running at 600 revolutions per minute. The switchboard 
in the installation is 42ft. long and 8ft. high, and has 18 
marble panels. The left side of the board is used for alter- 
nating current, and the right for direct current. All the 
voltmeters and ammeters are illuminated-dial dead-beat 
instruments, and they are all of the same design. The 
alternating-current lighting circuits supply 500 enclosed 
arc lamps and, at present, 7,000 incandescent lamps, 
although provision is made for 10,000. The incandescent 
lamps are, of the 16-c.p. 110-volt type; and the current is 
therefore transformed down from 1,100 volte by 40 trans- 
formers of various sizes. The direct-current circuit furnishes 
current at 500 volts for some 120 motors, used on a narrow- 
gauge electric trolley railway used for transporting materials 
from one building to another. The motors total over 
4,000 h.p. As would be expected from their special trade, 
Messrs. Armour and Co. have a large refrigerating system 
for meat storage, and the ammonia expansion system is 
used. The various generators, etc., used in the installation 
are well illustrated in the Western Electrician of Chicago. 


The Power BilJs.—The side issue raised before the 
committee of the House of Commons this week is a 
good example of the objections raised by municipal autho- 
rities to free trade. We refer to the remarks of the learned 
counsel representing the Corporation of Newcastle-on-Tyne 
when representing the Tyneside Bill. He explained that 
the streets of Newcastle were already sufficiently crowded 
with wires and pipes of all kinds, and that the present 
supply companies were supplying electric light throughout 
the borough. He assumed, therefore, that the new com- 
pany would not offer any benefit to the ratepayers of the 
district, and that they only required to have the Newcastle 
district mentioned in the Bill in order that they might lay 
mains through the district to get from Wallsend, where it 
is proposed to place the stations for those districts west 
of Newcastle. He suggested, therefore, that the site 
of the station should be removed and that Newcastle 
should be struck out of the Bill. The chief argument 
used was that the trunk mains running through the town 
would do damage to the streets without any corresponding 
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advantage being derived by tho ratepayers. He quite 
admitted that the company were prepared to pay for 
damage done to the streets, but thought that additional 
clauses should be inserted to make the company 
responsible for the cost of removing the mains should 
any necessity arise in the future. As the committee 
has already decided to allow trunk mains to be carried 
through any district when required, the only point 
at issue is whether such clauses are to be introduced. 
The question then arises as to whether the power given by 
such clauses would not be used by the Corporation in order 
to tax the undertaking. In other words, they might result 
in a tariff being imposed on electricity passed through 
the district. The counsel compared the right to lay these 
trunk lines in the streets with the similar rights obtained 
by private routes for providing current. In that case 
he argued an annual rent for wayleaves was made. 
We trust that the committee will look at this matter 
in the broad-minded way which seems likely, and 
not allow the large power companies to be harassed 
by every small local authority through whose streets the 
trunk maine are required to pass. Otherwise if such trunk 
lines are to be moved at the whim of the local surveyor, 
or, rather, of the councils in question, a heavy tax will be 
imposed on those consumers who are supplied through 
these trunk mains. This tax would be a direct infringement 
of the general principles already laid down and accepted. 


Variable-Speed Moters.—The number of purposes 
for which widely varying ranges of speed are required in 
commercial work is not great. The question arises as to 
whether, when using electric driving, these ranges of speed 
are best obtained by a gearing or by electrical means. Iu 
every workshop employing machine tools it is now the 
custom to have these tools equipped with gearing to give 
definite speeds according to the work being done by the 
tool, and, as a rule, the machines are also driven by means 
of belts on coned pulleys. In this case arrangements 
are made to suit a uniform speed of countershaft, and it 
must be remembered that, while a wide range of speeds 
is provided, there is no need to pass gradually from the 
maximum to the minimum speed. In the case of printing 
machines, on the other hand, there is that need, as, while 
exceedingly slow speeds are required in making good, 
it is necessary when all is ready to slowly accelerate the 
machine up to its maximum speed. For this purpose the 
Chatworth-Holmes system of combining a small motor for 
the low speeds with a large motor for the high speeds 
gives every satisfaction. Referring to the ordinary work- 
shop conditions in which definite speeds are required, we 
notice in the American Electrician a proposal by Mr. L. M. 
Mather to provide these by varying the voltage of supply. 
The author proposes to run a number of wires to each 
motor, and to arrange the voltage between them in gradual 
steps. The system illustrated by Mr. Mather is not unlike 
the five-wire system used at Manchester, except that the 
voltages between the adjacent pairs of wires are not equal. 
In fact, the author shows these wires running to each 
motor. He suggests a 250 volt pressure between the two 
outside wires, while the voltages between adjacent pairs, 
commencing at one end, would -be 50 volte, 25 volte, 100 
volts, 50 volte, and 25 volts. By means of a suitable con- 
troller he can then obtain for each armature of the motor 
any voltage of supply from 25 up to 250 volte with 
increases in each step of only 25 volts. The field magnets, 
of course, would be excited always on the full voltage of 
the outside wires. The intermediate wires would be 
supplied by means of equalising motors in the same 
way as the middle wire in three-wire systems. The 
problem is one which might well be looked into from a 
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commercial point of view when a large new factory is 
being equipped. The question for consideration is whether 
the extra cost of wiring and of the commutators, together 
with the proportional cost of the equalising motors, would 
cost more than the usual mechanical reduction gear. The 
disadvantage of the electric system compared with the 
mechanical is that the power of the motor would be 
reduced with its speed, as while the voltage at tbe brushes 
is reduced, the current capacity of the armature is not 
increased. It would scom, therefore, that the system, 
while interesting from an electrical point of view, is not 
likely to find favour commercially. 


Magnetic Salts.—Mesers. C. Liebknecht and A. P. 
Wills publish in the April number of the Physical Review 
the resulta of some extensive experiments they have carried 
out to determine the magnetic susceptibility of salts of the 
iron group. They refer in the commencement of the article 
to the previous experiments of Prof. G. Wiedemann and 
other experimenters in Germany. The authors have carried 
out determinations on 36 salts of the five motals of the 
iron group and of copper. They laid great stress upon the 
procuring of the purest material possible, and all salts in 
which there was a danger of rapid decomposition were dis- 
carded. They have studied the solubility of salts such 
as fluorides, chlorides, bromides, iodides, sulphates, and 
nitrates, but with the method used it was not possible 
to carry out experiments on certain of the iron and 
chromium compounds. The accuracy of the results 
is said to vary between 2 and ‘5 per cent. The 
method of experimenting adopted was the zero method 
of Prof. du Bois, which allows very small quantities of 
a substance to be studied. The level of the capillary 
tube in the magnetic field can be #0 adjusted that 
the unmagnetic solution can be prepared with great pre- 
cision, so as to be well within the limits of error in the 
subsequent chemical analysis. Briefly, the procedure is as 
follows: A conveniently strong paramagnetic solution is 
prepared, and then diluted with the diamagnetic solvent 
until the solution is unmagnetic. The practicability of the 
method is only limited by the susceptibility and solubility 
of the salt. Sometimes the method is inadmissible on this 
account, as, for example, in the case of potassium chromate 
and bichromate and of potassium and calcium permanganate. 
The peculiarly-constituted salts are well known to be but 
weakly paramagnetic; the similarly- conatituted dry K. FeO, 
proved to be much more paramagnetic; the alkali sola- 
tion decomposed so quickly that the authors were prevented 
from making a quantitative determination. The appa- 
ratus used is described fully, the electromagnet being 
so devised that a field of 40,000 C. G. S. units was 
obtainable. The anthors found that the capillary constants 
of non-magnetic solutions are quite unaltered in the 
magnetic field. This independence of surface tension 
under magnetic influences seems, therefore, to hold 
generally. On the other hand, the influence of a field of 
varying strength on drops of liquid susceptible to magnetism 
is appreciable. With the apparatus devised for doter- 
mining this a number of experiments were carried out, 
from which the authors derive the following conclusions : 
Paramagnetio solutions show in a uniform field an in- 


creased rate of dropping when the magnetic force upon the 


liquid column acts downwards; through diminution of the 
pressure, the (original) rate being again approximately 
established, the weight of the drop suffers no change. On 
the other hand, the authors observed an enlargement of the 
drop in a non-uniform field; the form of the drop is then 
changed and depends upon the particular distribution of 


the field as regards the sense and manner in which it 


happens. The experiments çonfir Qanche’s results. and 


quite free from the motor spring support. 
were geared for a speed of about 40 miles per hour. The 


conclusions. The actual values obtained for the magnetic 
susceptibility of the various salts experimented with are 
given in tabular torio; and are too extensive for ee 
mention here. 


Experimental Trains. —After the ridicule which was 
thrown on the trials made by the Metropolitan District 
Railway Company between Kensington High-street and 
Earl's Court, on the ground that any further trials with 
electric traction were quite uncalled for, it is interesting to 
note that in the United States they are still experimenting 
on this subject. Thus, during the past month competitive 
tests have been made by the Boston Elevated Railroad Com- 
pany in order to decide which kind of apparatus is most 
enitable for working the new lines. There are three 
systems competing—viz., the Sprague multiple-unit, the 
Westinghouse electro-pneumatic, and the General Electric 
master-controller system. A portion of the line was fitted 
with a third rail, and the tests were begun on April 3. In 
addition to the tests of controlling systems, three kinds of 
air brakes were tried, and also five types of electric heaters. 
Each train consisted of four cars, one car on each train 
being a standard type of passenger coach. The Sprague 
and General Electric Companies used flat cars for the other 
three, the Westinghouse Company using one flat car, and 
two other passenger cars, in addition to the Boston Elevated 
car. All the trains were loaded with ballast to the weight 
of 30 tons. Each car in the trains was fitted with two 
motors mounted on a special truck made to the specifica- 
tion of the railroad company. Io this truck the two 
motors are supported outside the axles, in a frame hung 
on the axles. The springs supporting the car are kept 
All the motors 


instruments were mounted in the passenger car, and con- 
sisted of a voltmeter, ammeter, and a revolution counter. 
‘This last was worked electrically, and was connected to a 
‘contact on a drum on one of the axles of the motorless 


track, In addition, there was a bell which was worked by 


a clock every two seconds. All instruments were read at 


each stroke of the bell. At every 100ft. were red flags, and 
the train was timed by an operator on passing these. 


The 
route was about 6,000ft. long, and there were five stations. 


Runs were made with one car alone, and with two, three, 
‘and four cars in order to obtain comparative results of 


current and acceleration over the same part of the route 
with one car and with several, and thus determine any 
inequality in the division of the work between the cara. 
The steepest grade the cars were made to climb was 8 per 
cent., there also being a curve at the bottom of the grade. 
The master-controller system of the General Electric Com- 
pany is a new one. In it the main controller of each car 
consists of a series of solenoids, each operating a contact 


with a magnetic blow-oat, or accomplishing the same 
‘purpose as the contacts on ordinary hand-operated con- 


trollers. There is one of these controllers under each car 
body. On each platform i is a master controller of the usual 
form, but of small size, which simply closes and opens the 
circuitsof the maincontroller. The General Electric magnetic 
controllers open on any cessation of current, differing 
from the Westinghouse Company’s apparatus in this respect. 


The General Electréc controllers, however, come back into 


position- directly the current is again flowing. The 
Westinghouse controlling apparatus has been also con- 
siderably improved. The trains in the tests ran at 800 to 
1,000 amperes per car, or from 3,200 to 4,000 amperes per 
train when going on parallel. The load will probably be a- 
very fluctuating one, and to meet this it is proposed to 
instal two 1,500 kilowatt-hour storage batteries in sub- 
stations near each end of the route, 
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MESSRS. FERRANTI’S HOLLINWOOD WORKS. 


The object of the following article is not so much to 
describe the organisation and equipment of Messrs. Ferranti’s 
Hollinwood works as to detail some of the principal pro- 
ducts of the same. To the electrical fraternity the name 
Ferranti is so wall known as to render any further intro- 
duction here quite superfluous. Nor is the important part 
played by Mr. Ferranti in the modern development of the 
electrical industry in this country known to a lesser degree, 
It was he who oe the earlier daya of electric lighting 
ao strenuously insisted upon the economy of transmittin 
electric currents over long distances at high pressures, an 
the Deptford station may be instanced as the practical 
outcome of this theory, a theory, by-the-bye, much criticised 
at the time, but which experience has sirce proved to have 
been substantially correct. Its soundness might, indeed, 
have waited much longer for verification Bad it nat 
been combined with inventive genius of no mean order. 
To the happy combination of these two gifts in 
one master mind the industry owes many efficient 


Fig, 1. 


designs of machinery and other apparatus used in con- 
nection with central-station work. But, great as may 
have been the development in the practical application of 
electricity for lighting and power purposes during recent 


years, the evolution in the designa of the generating and 


other apparatus involved has certainly been none the less 
80. 


the “ well-known Ferranti type,” but the impression con- 
veyed by these words to the mind of the individual reader 
may hə very misleading. To one they might recall the 


constructional details of the rectifiers originally installed 


at Portsmouth, while the type supplied later to the Black- 
pool Corporation might be mentally conceived by another 
mind, and so on. The point is, however, that neither of 
these conceptions would yield an up-to-date picture of a 
Ferranti rectifier. Since the original plant at Portsmouth 
was put down the evolution of the rectifier has been 
rapid, until at the present date, as the outcome of 
ractical experience, a type differing very considerably in 
orm and attaining to a far higher degree of perfection 


has been evolved. What may be said in this respect with 


regard to the rectifier also applies to the various other 
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Take the Ferranti rectifier as a random example. 
This piece of apparatus is frequently described as being of 


machines and apparatus of the Ferranti design, for although. 
as perfect originally as the limited rience of the day 
could make them, that perfection was far inferior to what 
has since been rendered possible by modification of the 
original designs suggested by intelligent deductions from 
‘extended experience. This continual endeavour towards. 
‘perfection in detail has resulted in what may be termed. 
' standard designe,” differing more or less from the original 
. models. As a matter of fact, these designs are not only 
' standards” in Messrs. Ferranti’s works, but may be found 
‘as such all over the country, a stage in the perfecting of 
details having been reached by the firm at which con- 
‘sulting engineers are content to take the designs offered 
‘them without attempting to introduce modifications of 
their own. This perfecting of detail has been applied 
alike to generators, engines, switch gear, rectifiers, trans- 
‘formers, meters, etc., by Messrs. Ferranti. Hence our 
: excuse, if one be needed, for dealing at some length with 
the principal and latest prodactions of the Hollinwood 
works. It may be. mentioned incidentally that the firm 
has grown from comparatively small beginnings. For 
some years the works of the company were situated in 


2 
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Charterhouse-square, London. Finding, however, the 
growth of their business rapidly overtaking the capacity 
and conveniences of this site, the comping were compelled 
to look farther afield. The urgency of the situation pre- 
cluded any possibility of erecting new works, but premises 
were discovered at Hollinwood, near Manchester, which 
‘were eminently adapted to the requirements of the under- 
taking. These are the premises at present occupied by the 
‘company, and comprise some splendid, roomy, well-lighted 
shops, as will be seen later on. There is also ample room 
for future extensions. An old proverb says Nothing 
succeeds like success,” and we find ita truth verified here, 
for as compared with a maximum of from 300 to 400 
work people formerly employed at Charterhouse-square, the 
Hollinwood works can boast upwards of 1,000 hands. 

Entering the works, we may first of all take a brief 
survey of what may be termed the feeders of the establish- 
ments. These comprise a pattern shop, where pattern- 
making is in full swing, a foundry, which provides all the 
brass castings required by the switchboard and meter 
departments, etc, and a smithy, which executes light 
forgings and the bending, punching, or fashioning of 
plates used for constructional work. Proceeding we come 
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toa large well-lighted shop which presents a picture of 
activity. Numerous machine tools and lathes of the 
lighter order are engaged here in fashioning special tools 
for the works’ needs. In this respect it is interesting to 
remark that the works are self-contained, all the special 
tools required being manufactured on the premises. 
Turning to the machine tools and lathes contained in 
this shop, it is seen that they comprise the very latest 
| si a for their respective purpuses. The machines of 

similar type are grouped in parallel rows across the 
shop, a line of countershafting driven by an electric 
motor at one end supplying the requisite driving poser 
to each group. is systematic arrangement of lathes, 
machine and automatic tools is observed throughont, scatter- 
ing being carefully avoided. Higher up in the same shop 
are arranged the automatic tools engaged in turning out 
standard screws and meter These, like some of the 
lighter tools previously mentioned, are of American design, 
and represent the latest development of this class of tool, 
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a fow remarks with regard to the manner in whieh its 
various parts are made and assembled may prove interest 
ing. It is also appropriate that we should deal first of all 
with the meter department, since in it is conducted the 
most delicate work of which it is possible to conceive in a 
great engineering establishment such as the one under 
notice, the delicate clockwork constituting one of the 
meter’s essential parts being in striking contrast with some 
of the huge components of the Ferranti engines and alter. 
nators which are seen in another department. 

The outside cases, inside ioka. pole-pieces, train 
carriers, terminals, washers, and mercury rings of the 
meter are machined and fitted in the first place, and when 
completed put away in separate compartments of a store 
adjoining the department, the aim being to have a stock of 
partes in hand for never leas than 2,000 meters. The coils 
are wound on small lathes, and stored in a similar mannı r 
to the other parts, ready to be drawn from at a moment’s 
notice, As the average output of meters from the works 


Fig, 3. 


being entirely automatic in action and safe to leavo 
unattended after a. supply of solid bar or hollow brass 
tubing, as the case may be, has been fed to them. We 
obtain a practical illustration here as to the only means of 
successfully meeting American and German competition. 
It is to be regretted that British toolmakers have been left 
so far behind in the race to provide automatic tools for 
light work of this nature, thaugh some consolation may be 
found in the fact that home manufacturers still maintain 
their supremacy where machine tools of a heavier type are 
concerned. Messrs. Ferranti, Limited, are certainly to be 
commended on their policy of adopting the very latest 
and best tools in each clase irrespective of cost or origin. 
Proceeding further, we arrive at one of the most interest- 
ing and important departments of the worke—namely, the 
department in which the well-known Ferranti meter is 
manufactured. It will be unnecessary to enlarge upon the 


completed meter considering the many descriptions of the, 


same which have already appeared in these columns and 
elsewhero, and considering further that the instrument 
was long since ‘standardised, and has cousequently 
undergone no essential modification in design. However, 


is 250 per week, this stock must be continually replenished, 


and the machines are therefore constantly employed. We 


now pass to the fitting up of the smaller and more delicate 


parts of the meter—t.e., the trains, fans, mercury bathe,. 


dials, hands—etc., the whole of which are fitted by skilled 


watchmakers, the gear wheels, spindles, pon and jewel 
holes being made and machined on high-class watchmaking 
machinery, electrically driven, capable of turning out 2,000. 
complete trains per week. All these machines are worked 
by girls, supervised by a skilled mechanic. The whole of 
the screws, dial distance pieces, etc., are made on the 


premises by the automatic machinery previously mentioned, 


which ig also electrically driven. The spindle of the meter 
has a specially selected hard sapphire-jewelled bearing at 
the bottom and a ruby bearing at the top. The pole-pieces 
are pressed into the bottom washers by means of hydraulic 
presses capable of exerting a pressure of 25 tons. From 
the. watchmakers, some of whom fix all the parts together, 
tis making the complete instrument without the outsido 
‘case, the méters aro handed over to the testers, who test a 
daily average of 400. . Sa aS E : 

An interesting feature in connection with the testing of 


692 


these meters is the stamping of distinguishing numbers on 
the back wheels of the train, which so simplifies the testing 
that two testers are capable of dealing, if necessary, with 
1,000 meters of all sizes varying from 5 to 600 amperes per 
day. In order to ensure steadiness the requisite current is 
obtained from a battery of accumulators, and is measured 
by means of standard ampere-balances. From the testing 
tables the meters when adjusted are on and put 
into their outside cases, after which operation they are 
again checked before being handed over to the packers to 
be sent out. It is also interesting to note that all the 
sah necessary for the working of these meters is 

ified on the premises, 800lb. to 1,000lb. of mercury 

ing dealt with per week. In connection with the 
department there is an experimental laboratory, in 
which two electricians are constantly employed. The 
ammeters which are supplied with Messrs. 0 
Ferranti's panel switchboards are also fitted up and cali- 
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would be most appropriate to deal now with the switch and 
rectifier departments, but lest the reader should obtain a 
misleading impression as to the extent of the works, and 
by way of better contrast, we will proceed to the main 
erecting shops, in which much of interest is to be noted. 
Here there are huye Ferranti alternators of two distinctive 
types in various stages of completion, together with the 
engines destined to drive them. But before describing the 
machines under construction a glance may be given to 
the shops containing respectively the light planing machines 
and heavy machines, lathes, etc., which deal with the rough 
forgings as they are taken from stock to build up machines 
on order. These various shops and departments are inter- 
connected by a complete system of light railways, besides 
being served by electrically-driven overhead travelling 
cranes. Thus an alternative means of transport from one 

sition to another is provided. The system adopted by 

essrs. Ferranti, Limited, is to anticipate orders, hence 
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brated in this department, the alternating current, both for 
experimental purposes and for calibrating, being obtained 
from two Ferranti copper-type alternators (arranged to give 
any periodicity from 40 to 120), driven by a direct-current 
motor, the before-mentioned accumulators also supplying 
the power for this. A record is kept of the history of each 
individual meter, and its whole life can be ascertained at a 
8 The office where these records are kept, and the 
orwarding department, are quite close to the machinery, 
thus making this particular department entirely self con- 
tained, and quite independent from any other portion of 
the factory, except its supply of energy for driving the 
machine motors and for charging the accumulators. At 
the time of our visit to the works there were about 
700 meters banked up for testing in the room set apart for 
that purpose, a largo number of all sizes being kept in hand 
to avoid delay in executing orders. We were greatly 
impressed both by the thoroughness of the work executed 
in this department and the admirable organisation which 
prevailed. 

In the order of progression from the most delicate to the 
most imposing productions of the Hollinwood works, it 


atocks of the component parts which go to make up the 
several standard sizes of engines and alternators manu- 
factured by the firm are kept on hand. Thus it is that 
there is in one place a stock of base-plates, in another a 
row of various sized crankshafts, spindles, etc., and in yet 
another a group of cylinders, all being in the rough, ready 
for planing, turning, or boring, as the case may be, and 
subsequent erection into the whole of which they are 
merely parte. Amongst the machines under construction 
may be mentioned two 1,200-kw. steam sets destined for 
West Ham, three 1,000-kw. sete for Islington, and others 
for Manchester, etc. One of the 1,200-kw. seta was being 
tested under steam at the time of our visit, the alternator 
working on a water resistance. On such occasions a hitch 
generally occurs, especially if a Press representative 
happens to be present, but in justice to the Hollinwood 
staff it must be recorded that no such hitch occurred in 
this case, the machine running stoadily throughout and 
without appreciable vibration. 

The earlier forms of the now well-known Ferranii 
alternator were so totally different from the machine as it is 
now, that in giving a short description of these alternators 


THE ELECTRICAL ENGINEER, MAY 18, 1900. 


698 


it would be of little interest to mention any other than 
those of up-to-date manufacture. The modern form of 
Ferranti alternator can be distinctly divided into two 
classes—those with stationary armatures, and those with 
revolving armatures. Amongst the advantages of the 
former class may be mentioned the ease and safety with 
which the revolving portion can be constructed, the facility 
in winding the armature for single, two, or three phase, 
and the completeness with which it can be insulated from 
the core; whilst the latter claims advantages from its 
revolving armature being able to run at a higher peripheral 
speed than the corresponding field magnet, and also from 
the ease and quickness with which a coil can be replaced 
by a new one in case of failure. The construction of the 
revolving-armature type has been especially successful in 


is very clearly shown in Fig. 1. In Fig. 2 is shown the 
armature of a 200-kw. plant, being one of the smallest 
size that is now turned out. The accompanying illus- 
tration (Fig. 3) of No. 3 shop in the MHollinwood 
works shows on the left a frame having ite pole holes 
bored out ready to receive the magnets, and on the 
right in the foreground a flywheel for a 1,200-kw. alter- 
nator, and further back another view of a field frame. 
Fig. 4 shows frames in various stages of progress, and in 
the distance a 1,600-h.p. engine in course of erection, for 
driving a 1,000-kw. 3,000-volt alternator. A very fine 
example of the stationary armature is illustrated in Fig. 5, 
which shows the armature of one of four 600-kw. single- 
phase machines, of which one has just been erected at 
Paisley, while the remaining three are in course of erection 


FIG. 6. 


the bands of Mr. Ferranti, and alternators from 100 kw. to 
1,500 kw. capacity, of varying voltage up to 11,000, made 
on this principle have been running satisfactorily for the 
past 10 years, and for single-phase distribution can be 
compared most favourably with the revolving-field type. 
Of the revolving-armatare type, the most noteworthy 
examples are, of course, the well-known Deptford machines, 
representing a total of 7,500 kw. One of these has an 
output of 1,500 kw. at 11,000 volts, its armature being 
connected up in two parallel halves. A later machine of 
650 kw. and 11,000 volts has its armature connected up 
in series, but so arranged that the greatest difference of 
potential between any two adjacent coils does not exceed 
5,000 volte, and these two coile are themselves separated 
by a space which is filled up by blank coils so as to prevent 
any risk of failure. The field-magnet frame of this machine 


at Islington. It represents a machine having a diameter 
on the armature face of 18ft. with 64 poles and running at 
94 revolutions per minute, being thus probably of a larger 
diameter than any other machine yet built. A point worth 
mentioning is that the armature as shown has been so con- 
atructed that it can be wound for two or three phase 
distribution without any alteration other than the number 
of groups of winding. One of the first slow-speed alter- 
nators of this class that was made in England has been 
running at Portsmouth without any trouble since 1894, 
giving an output of 212 kw. at 96 revolutions.  — 
The engines now supplied by Messrs. Ferranti, Limited, 
to drive these alternators are almost exclusively of the. 
vertical compound type, of which that undergoing tests in 
one of the erecting shops at Hollinwood, to which we 
have previously re Het g is a typical example. Fig. 6 
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gives a good idea of the general appearance of this 


set, while Fig. 7 shows the details of the same. The 
engines of this type run at medium speeds, and have 
several special features, as will be seen from the 
‘accompanying drawing, particularly as regards valve gear. 
The object of the design is to attain the economy of 
‘Corliss engines combined with the possibility of much 


Fia. 5. 


H hae speeds, the advantage of high speed being to 
reduce the floor space occupied, to giva more even turning 
moment, and to reduce the cost of the dynamo and engine. 
To obtain the economy of Corliss engines the system of 
four valves per cylinder has been adopted, and these valves 
are placed in the covers so as to minimise clearance sur- 
faces and spaces. The valves are of the grid type, and 
have a very short movement, and as the valve gear is only 
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box, which will be seen from the accompanying illustrations 
to stand midway between the oynan his box is filled 
with oil, consequently the whole of the valve gear works 
absolutely immersed in oil. This feature has a very impor- 
tant bearing on the satisfactory working of cam gears, and, 
further, it leaves no part of the valve gear to be oiled by 
the engine attendant. The connection between the cam 
and valve is a direct one, thus there need be no joints to 
wear, and, as will be seen from Fig. 6, the external valve 
gear is extremely simple. The cam shafts are driven by 
means of cut gearing from the crankshaft, and each wheel 
is arranged to run in an enclosed casing containing oil, 
thus eliminating any questionof their lubrication. Asregards 
governin 2 the governor can be either arranged to vary the 
“cut-off automatically or to act on a throttle valve, in which 
latter case the cut-off can be made either adjustable by hand 
or fixed. Turning to the main of the engine, we may 


say that these are on the whole of ordinary construction 


similar to those usually adopted in marine practice, except 
that the crank-pin bearing is of the spherical type so as to 
ensure equality of pressure along the pins ; also the main 
bearing steps rest in spherical seats with the same object. 
The reciprocating parte are very thoroughly enclosed so as 
to prevent the slightest splash or leakage of oil, and in 
proof of the effectiveness of the design in this direction, it 
may be mentioned that Messrs. Ferranti, Limited, had an 
engine running in their shops for over six weeks, during 
which period not a pint of oil had to be added except for 
the cylinders. A system of forced lubrication is employed, 
the oil-pumps being of ample capacity to give sufficient 
pressure after the engine has been a considerable time 
running, and in consequence worn the bearings rather 
slack. This removes the necessity for frequent adjustment 
of bearings which is experienced if the pump is small. The 
oil is forced from the pump through a filter which is 
arranged in the engine bed-plate. The door of this filter 
will be seen in Fig. 6. From the filter the oil es to 
the various bearings, from which it falls into the bed-plate 
through a strainer at the bottom of the bed-plate into a tank 
below, from which it is again circulated through the 
filter to the bearings. To prevent the oil creeping alon 

the crankshaft, Messrs. Ferranti, Limited, arrange oi 

throwers in series, believing that the only effective way to 
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worked ut half the speed of the engine, the surface speed 
of the valve faces is very low indeed, consequently the 
wear and tear is low. The valves are actuated direct from 
cams, the latter being so designed as to give a constant dis- 
tance between thecam rollers, thus making it possible to work 
with fixed rollers, and making the motion quite independent 
of springs, and therefore quite positive. The cams are 
arranged on vertical shafts working in a completely enclosed 
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prevent creeping of the oil is to see that the last thrower 
has only to deal with such small quantities of oil as may 
have escaped past the preceding thrower. In connecti n 
with electrical work the matter of keeping oil away from 
the dynamo is of the utmost importance, quite apart from 
the point of view of cleanliness and avoidance of waste, 
while it is further to be remembered that oil damages 
concrete foundations. 
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Before leaving the main erecting shops we must again 
comment upon the admirable organisation which seems to 
pervade’ the whole establishment. Here, as elsewhere in 
the factory, a place is allotted for everything, hence there 
is no apparent confusion, and there is not seen machines of 
various sizes and types indiscriminately mixed up. The 
rough material enters at one end of a shop, and after 
working round, leaves in the shape of a finished article at 


the other end. 
(Te be continued.) 
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ELECTRICITY APPLIED TO MINING * 
BY HAROLD BENTHAM. 
(Concluded from page 672.) 


Motors, etc.— Motors and apparatus for starting, stopping, 
and reversing same. The usual practice is to keep all the 
big motors near the pit bottom, using the smaller ones 
further out in the bain: They are sometimes geared 
down by spur gearing similar to Figs. 4 and 5, or by belt 
gearing from the motor to the intermediate shaft, the next 
reduction in gear being by spur gearing, as in the first case. 
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Fic. 4.—Ileotrically- Driven 25 · h. p. Hauling Gear. 


My opinion is that, whenever possible, a belt should be 
used from the motor to the intermediate shaft, for 
the following reason. Supposing, for instance, there is 
a fall of roof in the mine, the next train of tubs 
jump the rails owing to the débris on the rails, and 
usually overturn. This very often stops the motor if it is 
not well above its work; the result is that if the fuse does 
not blow, some of the armature coils burn out. If belt 
driving is adopted, on the first motion the belt would come 
off immediately the rope drum stopped rotating. This 
would cause delay, but not so long a stoppage as would be 
occasioned by the changing of a burnt-out armature for a 
duplicate. The above mishap is of very frequent occur- 
rence at mines where the electrician is of the jaeck-of-all- 
trades’ description, or it may happen that the driver of the 


motor, seeing the fuse blow, will insert fuses of larger | 


current capacity until he burns out the armature by 
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similar to what are used in the ordinary 
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trying to start on an overload. All motors on the surf 
(with the exception of the fan motor) must be of the 
enclosed type, similar to those used in the pit bottom. 
It is only necessary to have the motors used in the work- 
ings of the mine of the enclosed airtight description. 
The motors must be supplied with the necessary equipment 
for starting, stopping, reversing, etc. These are usually 
mounted on a slate slab close to the motor, and consist of 
an ammeter, reversing switch or switches, regulating switch 
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Fia. 5.—Three Views of Blectrical H\uling dear. 


and resistance, also thé necessary fuses. When the motors 
are not in the workings, the main switch and fuses are 
enclosed in the same airtight case as the motor, in order to 
prevent any chance of explosion. The fuses, when mounted 
on slate, ought to be enclosed in an airtight cast-iron case, 
or the cast-iron case should be fitted with | Lare cover 

ety lamps. 
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The fuse will then work on the same principle as the safety 
lamp, thereby excluding all danger. 

l ric Coal-Cutters.—Electric coal-cutters are mounted 
on a trolley, and consist of motor with the necessary gear 
running in oil, starting switch, etc., in one airtight case, 
otherwise it would be dangerous, owing to the occasional 
presence df gas in the mine. The cutter itself is usually of 


the rotary type. 
Section 1(c).—Comparison of First Costs and Efficiencies, together 
with Comparison of Working Costs. 

In the following tables I have com the relative first 
costs and also the working costs of electric power versus 
steam power, where steam. is taken down the mine, the 
engines being fixed in the pit bottom. The reason for my 
taking the latter is because I think that is the only method 
of power driving which is at all likely to rival electricity 
in economy or first cost, Taking a mine where the engines 
are on the surface, the percentage loss due to condensation 
is not nearly so tas when the hauling engines are in 
the pit bottom ; but this is more than compensated for by 
the additional load on the engines, due to the extra weight 
of rope, inereased friction, and the extra periodical cost of 
new rope. Again, supposing the compressed-air system is 
employed. The first cost in this case would equal or greatly 
exceed the firat cost of the electric power plant, depending 
on the distance the power is transmitted ; secondly, the 
efficiency of compressed air power transmission rarely 
exceeds 30 per cent. of the total power devaloped in the 
boiler. Therefore it will be seen that next to electric 
power comes steam, when the steam-engines are placed in 
the pit bottom. I have not allowed in Table I. for the cost 
of coal-cutting machinery, as it would be impossible to use 
coal-cutters where steam plant is employed, and it would 
hardly be fair to saddle one system with costs which have 
no equivalent on the other side. It must also be borne in 
mind that these tables are comparative : 

TABLE I.—Comparison of First Coste. 
Steam Plant. 


Assume buildings, foundations, etc., same in both cases. Same 
Steam -· engines and es for soreens £500 
D i 75 „ coal washing ............... 1,000 
j3 F i in IAD aticaivids ͤͤͤ vadevene: aes 500 
‘i 7 5 „ joiners’ shop ........ ...... 120 
ii oe 59 » fitting hopp 120 
15 1 75 „ feed pumps .............. 300 
‘i 5 55 , draining mine 300 
i 5 4 „ hauling ...... . 1 600 

Cosb of piping, also the erection and covering of same, on 
the surface and down the minen 1 500 
Additional boiler, as shewn by Table II. ee 500 
£6,440 

Blectric Plant. 

Assume buildings, foundations, etc., same in both cases. Same 

Central station, including engines, dynamos, and switch. 
board iss seccrisiessssespenceets JZ... E ee 7,000 
Coat ot cable and laying of sam ove 1,500 
Motors with starting apparatus for soreens.............. ...... 400 
77 ài ns “ „ coal washing 800 
ji a8 a i CCC 400 
js i ii yi „ joiners’ shop ............ 100 
F ji 55 3 „ fitting shop............... 100 
15 is j ji „ feed pamps............... 200 
á 1 zi ú „ draining mine 200 
as 4 is j „ hauling noenee 1,200 
£11,900 


TABLE II.—Comparison of Efficiencies, also Total Boiler Capacity 
required in Horee-Power. 
Steam Plant. 
Efficiency. B.H.P. Total H.P. to be 
Per re · generated in boilers 


cent. quired. to allow for losses. 
Engines on surfaces D uain 550. 924 
Steam · pipes on surface 70 — — 
Engines underground. 85 450 1.058 
Steam- pipes from surface 
to engines inthe mine... 50 „ — 
Total horse - powerõrrr 1 000 ........ 1,982 
a Electric Plant 
Moes Kestesens 990 . — 
Average loes on line OB. ccsvtensss 1,000 ......... 1,528 
Generators. 9000 B S — 
Engines . 88 — —— x — 
Total horse-power ............... deus 1,000 ......... 1,528 


This shows a difference of 454 h.p. required in boiler capacity. 


Tas_x III. Weekly Coal Consumption. 
Steam Plant. | : 


Total H.P. gene- Lbs. of coal per No. of working Tons of coalcon- 
rated in boilers. H.P. per hour. bours per week. samed per week. 


1.912222 5 sas BO aana 353 15 
Ele- trie Plant. 
1.52232 8 80 272 


Showing a difference of 81 tons per week in the coal con- 
sumption, which would require an additional stoker per shift. 
TABLE IV. - Daily Wages Sheet. 
Steam Plant. 
No. of No. of Rate 


Where working. How employed. shifts men per per 
j por aay ir bito 
Os. 


Total. 


Engineer Engtmeer ......... £0 10 0 
Engine repairs... Ficter ............... 1 3 63. 6d. 0 196 
Screening plant Engineattendant 2 2 44.61. 0100 
Coal washing ... 11 10 1 2 43. 6d. 0 90 
Fan i 0 2 1 5% 0 10 0 
Fitting shop and 
Jjoiners p. j È 1 l boy 3a. 0 30 
Draining mine... „, 4 1 l 5a 0 5 0 
Hauling engines „, T 3 a 6e. 2140 
Labourers ......... Fitters’ labourers 1 3 „ 3464. 0106 
Additional stoker Stoking ........ .. 1 „ 4a, 0120 
£711 0 
Electric Piant. 
Electrician ..... Electrician ...... 1 l 10:5 £0100 
Constant elec- 
trician ........ „ l 1 78. 070 
Central station... Engineattendaut 3 l boy ös. 0150 
Central station... Switchboard...... 3 1 3s. 0 9 0 
Screening plant Motor attendant 2 1 48. 6d. 0 90 
Coal washing ji : l 1 &.6d. 0 46 
Fan and draining 
mine ; 5 2 1 5s. 0 10 6 
Fitting shop and 
joiners’ shop... _,, 1 l l boy 3s 0 30 
Hauling plant. „ ve 3  3youths 48. 1 16 0 
Labourers ......... Elec. laboarer ... I l 0 36 
£5 70 


The difference in cost for steam raising only is shown here, and 
nob the total cost. 
TABLE V.—Difference in Weekly Coets. 
Steam Plant. 


Per year of 
Stores, oil, waste, etc., aesame same Per week. 50 weeks. 
in both cases enn . Same. 
Coal, 353 tons at 58. per ton £88 5 0 ... £4412 10 0 
Wages (Table IV.)) . . . 711 0 377 10 0 
£95 16 0 £4,790 0 0 
Electric Plant. 
Stores, oil, waste, etc, assume same 
in both cases . Same. 
Coal, 272 tons ab 58. per ton 68 0 0 .. 3,400 0 0 
Wages (Table IV. .. 5 7 0 . 267 10 0 
£73 7 0 £3,667 10 0 
Showing a total yearly reduction of £1,122. 108. in the working 
expenses. 
TaBLE VI.—Result of One Year’s Working. 
Steam Plant. Electric Plant. 
Interest on capital of Interest on capital of 
£6,440 at 5 per £11,900 ab 5 per 
CONG: creron teea £322 0| comb, usse. - £595 0 
Depreciation at 10 per Depreciation at 10 per 
cent. per annum 644 0| cent. per annum. 1,190 0 
Working expenses . 4,790 0 Working expenses ... 3,667 10 
45,756 0 £5,452 10 


The above result shows that after paying off the interest ab 
5 per cent. and depreciation ab 10 per cent. on the increased 
capital, there remains a balance of £303 per annum in favour of 


electric working. 
Section 2.—Lighting. 

It is preferable to keep the colliery lighting quite 
independent of the power plant for the following reasons : 
(1) It would necessitate running the incandescent lamps in 
series if they were tapped on to the proper mains, and if 
one clamp failed all the batch would immediately go out, 
which is a t disadvantage, as each batch of lamps 

laced in series would usually be placed near together. (2) 

e lamps would give a very perceptible flicker every time a 
motor was switched on; this might cause great incon- 
venience and even danger. The only remedy for this is 
to keep the circuite quite distinct and run the lighting 
plant at, say, 200 volte. This may be done by employing 
a separate engine and dynamo, or by a motor-generator 
driven from the power plant. 
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Cables.—All colliery surface cables or wires of my 
acquaintance used for lighting are run on the overhead 
system, chiefly on account of cheapness in first cost. Ina 
great many cases these cables are of bare copper strand 
suspended from porcelain insulators of the double-shed or 
oil pattern; the leakage is very small, even in foggy or 
wet weather, Arc lamps are employed for lighting up the 
yard and railway sidings and in buildings wherever height 
will permit. g a : | 

Wwring.—The method of wiring the buildings and the 
various structures vary at nearly every colliery. Some- 
times the cabl¢s are run in wood casing, at others in iron 
tubing, and very often the wires are suspended in porcelain 
cleats. . These cleata may be obtained in varying sizes. 
The cleats suspend the wires clear of all framework, and 
increase the insulation resistance enormously. They also 
possess the advantage of being easy to get at for repairs 
and cheap in firak cost. Objections may be raised that 
these insulatora are not pretty, bat as effect at a colliery is 
of secondary importance this may be dismissed. ` 

Lamps.—All lamps on the surface, with the exception of 
the engine-room lights, should be protected from the weather 
by waterproof fittings. ö 

Cables in Shaft. — The lighting cables in the shaft are 
usually insulated by vulcanised rubber possessing an inau- 
lation resistance of 2,000 megohms per mile, and are 
suspended from the top by the oil insulator (Fig. 3). 
The cables are taken direct to the office in the pit bottom, 


and distributed from there by means of a distribution 


board. All roads within a radius of 300 or 400 yards 
from the pit bottom should be lighted, but extra pre- 
cautions must be taken when lighting up the return 
air roads. Electric lighting possesses great advantages 
over any other methods of lighting down a mine; it 
also greatly facilitates the traffic, and reduces the number 
of accidents. Tha cables are sometimes broken in 
two, owing to the roof giving way. I found that the 
insulator cleat previously mentioned was a quick and neat 
method of suspension, as well as possessing the advantage 
of cheapness. A well-lighted colliery will require on an 
average about 400 incandescent and 10 or 12 arc lamps, 
and, when worked in conjunction with a power plant, cost 
very little compared with other means of illumination. 

I am much indebted to Mr. Rosslyn Holliday for the use 
of sketches (Figs. 3 and 4) taken from his paper on “ The 
Uses of Electricity at Acton Hall Colliery.” 
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The Board of Trade makes some stringent rules for the 
proper working of all electric tramways, and it is, perhaps, 
only right they should. One of these is that the motor- 
man should have full control of the car as regards the 
brakes, power, etc., and there does not appear to be any- 
thing wrong about this, seeing he is at the front end and 
can see whatover dangers may be awaiting him and his 
charge. But an official at Sheffield bas been, ever since 
the electric cars started running, so busy causing strife and 
dissension that it is now quite a task for the electrical 
engineer's staff to keep the men from open rebellion. The 
tantalising acts of this party are too numerous to detail to 
the readers of the Electrical Engineer, but the files of the 
local Presa will show them at any time. All this, perhaps, 
is more of a mattar for the men themselves to decide, but 
when the safety of the public at large is at stake, is it not 
time that someone elae knew of it beside the big and little 
wig, wearers of Sheffield? 

he electrical engineer seems powerless in the matter; 
the interference has become so acute and dangerous even 
to the extent of tho conductors being instructed to use, or 
rather misuse, the brakes at the tail end of thecar. Three 
times this week has the control of cars been. taken out of 
the hands of tbe motorman in this way. In one case a 
car was descending a grade of 1 in 15, when the motorman, 
finding the car travelling too fast, tried to check the speed 
and could not do so. Hg was. within a short distance of 
running on to a single line, on, which was another car 


promptness of the man on the front of it, who exerted all 
his own and the car’s power, the one would have dashed into 
the other. As it was, the two just escaped by about a yard 
what would have been a very serious accident, and, when 
the down grade car did stop, the motorman found the con- 
ductor had applied the hindbrake from the rear platform, 
and had locked the wheels, rendering everything he tried 
inoperative. It may be remembered something of the kind 
happened at Bradford. Such a thing is contrary to the 
Board of Trade regulations. Who should control the working 
of the cars—the electrical engineer, who designed, arranged, 
and opened the line, or some other official, whom, it appears, 
is disappointed because he bas not more power than the 
minutes of the City Council has given him ? 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The Calculation of Distributing Systems of Electric 
Traction under British Conditions. 
BY H. M. SAYERS, ASSOCIATE MEMBER. . 


The design of electrical distributing systems in this kingdom 
has been practised hitherto almost exclusively for electric light- 
ing A The short daily duration of the heavy load and 
small annual load factor obtained in most cases induce economy 
in capital expenditure, and the current density at times of full 
load is restricted by considerations of pressure variation. rather 
than by losses in the conductors. The conditions of working 
electric tramway systems are so different that calculatious ‘of 
another order come in, and very materially affect the design 
of the conductors when highest total economy has to be studied. 
The principal special conditions are as follows: (1) The high 
load factor—due to the fact that a large output is called for 
throughout the whole of the working hours, which are usually 
from 15 to 18 per day inthe United Kingdom. There are daily 
t‘ peaks and seasonal peaks, but the hills and valleys are of 
much less extreme character than those observed on a lighting 
system. (2) The permissible variation of pressure is much greater. 
So far as the working of the line is concerned, the only limita- 
tion is that sufficient. pressure be given at every point.to enable 
the cars to keep schedule time. At the speeds allowed in this 
country, and with the motors usually fitted, a variation of 
10 per cent. of the normal pressure causes no inconvenience. 
(3) The unsymmetrical arrangement of the two conductors, as 
between the outgoing or insulated positive conductor, and the 
return earthed negative conductor. In.the great majority of 
cases the rails forming the negative or return conductors are of 
such large section that no other conductors are needed on that 
side of the system whether for economical or pressure-regulating 
purposes—so far as the working of the line is concerned. But 
for the protection of other property, the extreme potential 
difference allowed to exist between different points on the rails 
is limited by the Board of Trade to seven volts, and the pro- 
portion of current allowed to return through the general mass 
of the earth to an earth-plate at the generating station must 
not exceed 5 per cent. of the average load, or two amperes per 
mile of line. Hence, on a tramway or railway using the rails as 
return conductor, while the positive conductor should be designed 
with regard to ordinary considerations of economy and efficiency 
(including the fact that practically the whole of the pressure drop 
will occur on that side of the system), the negative conductor 
designed primarily to satisfy mechanical conditions in most 
cases accidentally happens to afford much better conductivity 
than the positive conductor, and yet its conductivity has in 
many cases to be supplemented in order to satisfy the regula- 
tions imposed by a benevolent Board of Trade. It will be seen 
below that the determination of these auxiliary return con- 
ductors can be arrived at by calculations similar to those oon- 
trolling the choice of the positive conductors, but that some of 
the factors have different values, and their load has to be esti- 
mated in a different way. : 

One effect of these special conditions is that the use of con- 
ductors designed for lowest total working cost is practicable in 
many electric traction systems. The well-known consideration 
that the total working cost of a conductor during any given 
time is the sum of two items, one being the value of the power 
wasted in it, and the other a percentage of its original cost at 
some annual rate, indicates at once that for a higher load factor 

‘a conductor should be worked at a lower rate of loss, or, in 
other words, at a lower current density. To determine the moat 
economical current density in a given case, values are required 

for the following factors : (1) The money cost of the cable to 
be. employed expressed in terms of the amount of copper in the 

‘gable, say the price in pounds of a ton of copper, insulated, 

‘sheathed, and laid. (2) The percentage of the cost of the 


4 


approaching from the opposite direction, and but for the -I cable which must be annually set aside to provide for interest, 
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maintenance, and depreciation=R. (3) The average number 
of hours per day taken throughout the year that the cable 
will be under load =h. (4) The load factor of the cable during 
the time it will be under load. If the load will be steady, the 


-value of this will be unity. If the load will vary in a known 


root of the mean square value of the current. 


way, the load factor will be the mean square value of such 


‘variable load referred to a steady load of its maximum value as 
unity, and can be calculated from a prophetic load diagram, and 


in the case of such variable load the most economical current 
densi ven by the calculations will correspond to the square 
In what follows, 
this load factor will be taken as unity. (5) The cost of a 
Board of Trade unit generated and delivered to the conductor 
in pence =n. 
rom 3, 4, and 5 the cost per annum of a watt wasted in the 
conductor can be caleulated, or, inversely, what number, w, of 
watts wasted in the cable will cost, say £1 per annum, and the 
two quantities representing the total cost per annum reduced to 
a common measure. 
p. 55, the question of economy in electric conductors is used as 
an mnie in maxima and minima, and I have found the 
method there indicated convenient for practical use. 


the constant loss or interest loss, ean both be simply expressed 


as functions of the resistance of a conductor, assuming a certain 
current and certain length, and that their value may be 


written: y = O? r + 7 5. Where Ci r is ohmic loss, * 1 
r 


the interest item—e 


which depends upon rs not affected by the size of the 
cable laid. In Appendix No. 1 Prof. Perry’s expression 


is worked out at length, and the result shown that the most 


R w p m 045 
1 


economical current density S s 


© = amperes, a = cross-section of cable in square inches 
(so that = = amperes per square inch), and m = tons 


of copper in a mile length of one square inch section, 
R = annual rate 
of watta wasted continuously during working hours, which will 
cost £1 in a year’s working, and p = the price in pounds of a 
ton of copper in the form of cable; 045 is resistance in ohms 
of a mile of copper of one square inch cross-section, the 
weight, m, of which is 9˙1 tons. In Appendix No. 2 an 
example is worked out numerically and tables are shown 
givin 
practical limits. The method of calculation here used is, of 
course, perfectly general, and applies equally to low-tension, 
igh-tension, continuous and 
fed to the conductors. The cost per ton of copper in cabled 
form will, of course, vary widely with the way the cable is to be 
used, the working pressure, and other conditions ; for example, 
a triple-twisted cable for three-phase currents will be much 
more costly per ton of copper than a concentric cable for 
continuous currents, working pressure and material being 
equal. It has also to be carefully noted that the value of the 
Board of Trade unit to be used is that of the unit delivered 
to the conductor system under consideration, and if the energy 
has to be transmitted or transformed before such delivery, the 
cost of generating the unit has to be loaded, with the cost 
of such transmission or transformation, including the interest, 
maintenance, and depreciation cost of transmitting or trans- 
forming system. For example, the most economical] density in 
a low-tension system fed from transformers is lower than in a 
low-tension system fed direct, assuming that the generating 
stations in the two cases supply energy at equal costs. It 
must also be recognised that power wasted (or used) in distri- 
bution costs as much as power used in the motors. For cables 
of a given construction and for use under given conditions, it 
will generally be found that the average price per ton of copper 
taken from makers’ prices through such narrow ranges of size 
as are usually employed on a given system is sufficiently accu- 
rate. Where a very wide range of size is called for, it may be 
hens while to calculate separately for the larger and the smaller 
Cables. ; l P 
The question of systems of laying cables and the cost thereof 
is not considered here, as the choice of the methods to be used 
oa pris much upon various local conditions, and the cost per 
o is very little affected by the size of the conductor laid. It 
may be worth while to suggest, however, that the cost per ton 
of copper of a cable armoured for laying direct in the ground 
is higher than that of a similar cable sheathed for drawing into 
pipes or conduits, and as the allowance for depreciation and 
maintenance of pipes and conduits is a good deal lower than 
that for cable, economy may frequently be best studied by the 
use of a ‘‘drawing-in” system. The facilities for renewal 
and repairs and for replacing cables by others of larger size. 
if required, are advantages not to be lightly ignored, and 
the conditions on electric traction systems enable these 


advantages to be utilised to a degree that does not obtain in. 


some other services, The calculation of best sizes for track 


In Perry’s Oalculus for Engineers, 


Prof. 
Perry there shows that the waste in watts or ohmic loss, and 


reased in watts, and b is a constant 


where 


per cent. for interest, etc., w = the number 


values obtained by taking figures within probable 


ternating currents, however 
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feeders is exactly that above described, but in most cases a 
higher value has to be taken for the wasted energy—i.c., w 
in the equations is smaller. This leads to the use of a lower 
density in such eables or to a larger provision of copper for 
the current to be carried. The reason is that in most cases a 
% negative booster has to be employed in connection with such 
a feeder, and the energy wasted has to be loaded with the loss 
in transforming and the capital charges on the apparatus. The 
booster may be considered a part of the feeder, and as its size 
and the losses in it are proportional to its output, they are 
properly brought into the calculation by charging a higher price 
per unit delivered to the cable. Appendix No. 3 gives some 
examples of such calculations, and is also applicable to trolley 
feeders in which ‘‘ boosters” are employed to keep up the 
voltage at the distant end. 

Considering the figures given in the tables, it will be seen 
that the limiting distance due to loss of pressure in feeders 
designed on economical principles is reached at from two to 
three miles from the generating station. The density of the 
traffic does not affect this limit. The cost of energy does 
affect it, and in such a way that the lower this cost, the 
shorter is the range of economical distribution, because the 
economical density being higher, the limiting drop of voltage 
is the sooner reached. But it may be worth while in any 
particular case to use heavier conduetors and so extend the 
working radius of a station, because the cheaper generation of 

wer at that particular place more than compensates for the 

creased distribution costs. It may happen, „that the use 
of heavier mains for the more distant parts of the system may 
prove to be cheaper than any other means of Keeping the 
pressure up on those parts. It is a useful feature of the 
methods of calculation herein described that they indicate in a 
facile way the results of any departure from the theoretically 
best conductor sections, and so provide at least part of the 


| data for determining the best system to adopt. When the 


distribution radius much exceeds the distances ve named, it 
will be obvious that the single station supplying direct to the 
feeder system becomes impracticable, and it is under these 
circumstances that an engineer is called upon to thoroughly 
investigate the alternatives, and estimate the total annual cost 
of working the lines by means of each of such alternatives, 
Only certain systems in practical use in the United Kingdom 
can be mentioned. They are: (1) The multiplication of gene- 
rating stations retaining the direct-current low-tension system 
of generation; (2).the use of battery sub-stations charged from 
a single generating station ; (3) the use of a single generati 
station, generating polyphase currents at high pressure, and 
transforming sub-stations placed at suitable points on the line, 
supplying low-tension direct current to the line feeders. The 
direct current for the lines near the station may or may not be 
generated by special direct-current sets ; when it is, separate 
consideration has to be given to such contiguous area in 
calculating conductors and costs. 

The second system above mentioned has but few examples, 
and reliable data are somewhat difficult to obtain. Its applica- 
tion would seem to be limited to cases where an infrequent 
service is given on distant lines ; hence the feeders having 
to carry but a small average current, their size may be kept 
down, and the battery provides for the larger current needed 
by the cars. It will be obvious that the arrangements 
require to be carefully thought out in order te ensure 
the battery being properly charged, and always available 
during service hours. A very good example is that designed 
by the late Dr. John Hopkinson for the Leeds tramway, 
and described in Prof. Ernest Wilson's ‘‘ Electrical Tractioa.” 
It will be found that some complication is involved. Con- 
sidering the present limited application, and the many ques- 
tions of detail involved in calculating the working cost of sach 
arrangement, the system cannot be discussed now, and is men- 
tioned as a practical means of meeting the demand which may 
be sometimes made for working a long branch, the traffic on 
which only calls for a sparse service, or on which the traffic is 
relatively heavy for only a small portion of the working hours. 
The discussion will be narrowed down then to a comparison of 
the first and third alternative systems, involving a statement 
of the data which affect the choice and the calculations by 
which the working cost of each may be estimated with an 
exactness dependent upon the accuracy of the figures adupted. 
As some of these figures must themselves be estimated, the 
judgment and experience of the engineer are here very important 
factors. 

It is quite clear that there are two broad questions to be 
decided—firstly, What will be the total cost of producing a 
unit at the station or stations? and, secondly, What will be 


_the total cost of getting a unit to the car? in each case. The 


first question involves the charges on the capital cost of the 
station plant in addition to the working expenses ; and the 


second question involves the efficiency of the distributin 
‘system as well as the capital charges upon it, as the cost o 
delivering a unit includes the energy wasted in its distribution. 


Used in distribution seems a more rational expression than 
„Wasted in distribution,” but the latter phrase is ao widely 
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adapted that confusion might result from an attempt to reform. 
N ig, obvious that by the multiplication of directly feeding 
a Saag ad lib., ay . 5 “ei 57 5 

i may be redaeed to any red extent. n the other 
hand, with a Involving transformation there is some 
minimum logs which cannot be. reduced, and which corresponds 
to the attainable efficiency of the tranaforming devices. Clearly, 
then, this minimum loss constitutes a handicap ae 

n 


multi higħ-tension system which must be over 
by other advantages in order to justify its tion. The 
reduction in the cost of generation of energy to the 


employment of large units in one large station as against 
smaller units in a number of stations can only be estimated 
in advance by a complete study of local conditions 3 b 
experience and judgment. Oases arise, of course, where it is 
clear that a station ata particular place enjoys such a great 
advantage as regards cost of fuel, abundant available condens- 
ing water, and freedom from neighbours who may object to 
noise and vibration, that direct and indirect costa must be much 
lower than in any other available site. The ter economy 
in staff and in total value of plant and buildings to be obtained 
by generating at one station instead of several can be estimated 
very fairly. A more difficult item to estimate is the relative 
value of the land. 


. ply 
to be the distance at which the drop la the trolley wire is 
50 volts—i.e., 10 per cent. of the energy given to the cars. 
Assuming a uniform distribution of the cars, this means an 
average drop of 5 per cent. over the whole system. (Notice 
that if the system is one radiating from a large town, so that 
the cars are more dense near ita centre, the average drop will 
be leas. It can be calculated as closely as the service can be 


8 
2 
ÈIS 
A 
A 2 mute: 5 C 108 mies 
Scars 


will give the lower working coat. For this calculation to be of 


any practical value, it is evident that the cost of production 
must be properly debited with all charges in each case. To 
make such an estimate for prospective stations with a near 
approach to accuracy, is a task much more difficult than 
caloulating conductors, but an incorrect decision as to the 
system to be preferred in a given case is not probable if 
experience and judgment are brought to bear on a eareful 
investigation of the local conditions, 

The value N above taken inoludes the interest item on both 


the high and low tension conductors. This value can be found 


as in the other case, and will, as in that case, be equal to the 
ohmic loss in each: but it must be noted that the cost of a 
watt is greater in the low-tension conductors owing to the 
transforming loss. The best density in the high-tension ocon- 
ductors is found exactly as in the case of direct supply, but the 
cost per ton of copper will be considerably higher in the case of 
the three-core high-tension cable, and hence the best density 
will be higher. The interest and operating costs of the trans- 
formers must be carefully considered, proper allowance being 
made for the necessary spare plant and margin of power 
n . If these costs come te d pence per unit, the oon- 
dition of advantage for the high-tension aystem is 5 


8 
2 125 ＋ f 
where p is the percentage value of the losses in the hich-tension 


conductors. will usually be small, not over b per eent., 
and taking this value we get 
brd 115 
a 150 
so that for equal costa under the two systems 
b= 885a- d; 


or in words, the cost of generation at the single high-tension 
station must be leas than 884 per cent, of the cost at the low- 


Dlad kA A, 


redicted.) The loss in track feeders will be less; probably 
per cent. will cover it in most cases. This total loss of 
power in distribution, amounting to 74 per cent. of that delivered 
to the cars, can be attained with generating stations spaced from 
four to six miles apart —i. e., delivering power—each for a radius 
of from two to three miles. As the interest item of distributing 
cost equals in value that of the loas of power item, it follows 
that distribution costs in such a system =15 per cent. of the value 
of the power delivered to the car, and the total cost of 100 B. T. U. 
at the cars=that of generating 115 B.T.U. The plant has 
to be proportioned to produc 1074 per cent. of the energy 
delivered to the cars as its normal full load. Ina multiphase 
transforming system, the overall efficiency cannot at present 
be taken at more than 80 per cent. Mr. Parshall has given 
figures from Dublin experience showing somewhat lower rates, 
but 80 per cent. seems attainable. Then the generating stations 
will have to supply 125 units per 100 units delivered to the cars. 
The interest and operating costs of the distributing system 
cannot be calculated so simply in this oase as in the former, as 
moving transforming devices calling for human attention are 
involved: but if the prices of those devices are known, aud 
& proper rate of interest calculated to cover depreciation, 
the cost of attendance and sites can be got at pretty 
closely, and a price worked out per unit delivered to 
the mains which can be expressed as a percentage rate 
of loss of the energy delivered. If this is called N, we 
- have the following expression showing at what propor- 
tionate cost the high-tension station must generate energy to 


counterbalance the larger distribution losses, È 1o 


a 1254N 
where b equals cost of production at the single high-tension and 
a = cost of production at the multiple low-tension stations. 


b 115 ; : 
less - < 
Uuless N’ the low tension multiple-station system 


tension stations by the cost per unit of interest, attention, and 
stores due to the transformers. If b a — d, the 
difference is the saving per unit to be made by the high-tension 
system ; if b> 885 a-d, the difference is the advantage for 
the low-tension system. Using oorrect data to suit the case, & 
very good judgment can be arrived at as to the most economical 
system to 8 adopted, and it is suggested ‘with much confidence 

at such caloulation is a safer guide than a general statement. 
that for a traction station of over so many thousand horse- 
power this or that system is the only commercial one, It 
seems to be overlooked sometimes that the cost per unit af the 
car, and not at the switchboard, is the commercial criterigp, 
and that to attain a lower figure at the car the cost of the unit 
at the switchboard must be very considerably lower in the case 
of any system using moving transformers than in alternative 
arrangements. 88 

The choice of a site for a generating station may greatly 
affect the generation costs, and as these materially influence 
the design of the distributing system, the importance of sate ul 
choice of site or sites is very t, and in any contempjated 
electric traction system this should be one of the liest 
matters submitted to and decided by the engineer. yer 
possible, eligible sites for compulsory purchase shold, be 
scheduled in the order authorising the line. The. points 
affecting the choice are foreign to the subject now discussed, 
and a certain cost per unit at the switchboard will be herein 
assumed, the sole subject considered being the delivery of the 

wer to the cars at minimum cost under the conditions 
im The economical use of the power on the cars is also 
foreign to this discussion, but it cannot be seriously contended 
that waste on the car excuses avoidable waste in the distributing 
plant. The consideration of a particular case will best illustrate 
the application of the furegoing principles. Diagram A is a 
scale plan of a tramway system, all single lines with turnouts. 
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The proposed service results in a distribution of cars as marked 
in figures along each section of the line. The total number of 
cars is 57. The average current taken by each car is reckoned 
1 5 Henoe the average power demanded at the cars 


500 _ 427-5 kw. 


70 

At T is a site available for a power-house. The extremes as 
regards distance from T are A 7'1 miles west, H 5:2 miles east, 
and L 7 miles south-west of T. There is, however, a shorter 
route from T to J than by the tramway, and this route being 
available for a feeder cable reduces the distanoe, T L, to about 
4:35 miles, and facilitates feeding at J, which it will be seen is 
an important centre. In natural order one should first consider 
the use of T as sole generating station for the whole system, 
find the most economical ourrent density, and see whether 
the drop perma of low-tension generation and direct feeding 
(Diagram B). l , 

For the p of this example the following figures are 
used : annual charges on oost of cable for interest and deprecia- 
tion, 7 per cent. or R=7; annual hours of use, say 15 x 365 
=5,475 ; cost of energy per Board of Trade unit at switchboard, 
n= 75d.; tons of copper per mile run of one square inch cross- 
seotion m9 1; cost of insulated cable per ton of copper, 
p=£151 ; watts continuously lost worth £1 per annum 


=w= 2 x -75=58-45 
6,475 a 
Then by formula given in Appendix No. 1 we have 


Rum ‘045 75845 x · 045 x 9-1 
100 100 
= 251 ort = 158; 
say aE = 352 amperes per square inch is thus the most 


economical density in this case. The voltage drop per mile is 
15°8. Hence the drop from T to A would be 15°83 x 7‘1=112 


t? 


P 


For current supplied to J 98 x 3:125 x 15'8= 4,820 
And the balance 266 x 3°16 „158 15, 500 


ö 3 18°12 kw. 
As 58°45 watts cost El in a year's working, the money oost of 
this loss will be 56 45 = £310 in round figures, and as the 


interest cost of the cables should equal the total cost of. distri- 
bution (strictly speaking, that portion of the cost affected by 
system adopted) to the trolley wire, the total cost under these 
heads for the lines considered would amount to £620 per 
annum. But the use of the trolley wire where practicable will 
reduce the cable cost and interest item below this theoretical 
amount, and a table follows giving the actual feeder cost. 
Inspecting the plan, it is clear that the junction I is about 
the centre of gravity of the load beyond the 3°16 miles on the 
western sections. This is five miles from T, and the load to 
be delivered is that for 15 cars=45 amperes. The energy lost 
in these boosted feeders is more costly, having been trans- 
formed by the boosters, whose efficiency is rarely over 75 per 
cent. The value of the boosted unit must therefore be taken 
at '75x1:33=1d., the value of w becomes 44 3 75 

bs 220 a 44 = = 9/9 
58:45, and t 58-45 189 nearly, or t=1375 and 05 
=306 amperes per square inch as best density. Drop per mile 
is 15°75 volte. 

The boosters would only be necessary to make up the drop 
in the lengths beyond the 50-volt drop limit, so that this lower 
density should, strictly speaking, apply only to the excess of 
cable length beyond 3°16 miles. It will be better, obviously, 
to use a conductor of uniform section to give the same drop. 
In the case of the western section, then, the drop will 
50+ (13°75 x 1°84) =75°3 or 15°06 volts per mile, showing that 
the refinement makes little differance in this case. On the 
eastern section the drop will be 50+ (13:75 x 1°16)=65'95, say 
66 volts, or 15°3 per mile. The losses will thus be: i 


Low tension singte station 

Trolle feeders s 

Track feegers =-~- c- sa 

Limit of 50 volts drop: Jes trolley sid: 
Lind of drop in rails. 35volts = i amp miles 


DIAGRAM B. 


volts, and from T to H 15°8 x 5'2 = 82 volts. These are 
too great for good working, and, taking 50 volts as the limit, 


the distance limit is 158 = 3˙16 miles. Beyond this limit 


there are 15 cars west and three cars east of T, so that 
two-thirds of the load comes inside the permissible drop 
and should be supplied by directly-fed cables. The remainder 
should be fed by boosted cables. No allowance is made 
for the conductivity of the trolley wires excepting where they 
suffice without cables in parallel, and there two No. 0 wires of 
152 square inch combined section are reckoned on. It is 
found in practice that in a tramway system calling for several 
feeders it is better to work the trolley wire in separate sections, 
each being fed by a distinct feeder. This results in the rapid 
localisation of short-circuits of all kinds, and minimises dis- 
turbance to traffic. It also facilitates the proper loading of the 
individual feeders, and gives valuable information to the power- 
house staff as to the distribution of the load. 

The losses in the feeders to the directly-fed portions of the 
sample system will be approximately as follows: The cable, T J, 
has to carry 98 amperes 2'125 miles ; the average length on the 
branches beyond J over which the power will be distributed is, 
my, one mile total from T, 3:125 miles. The branches J D and 
J I will only be fed vid J to points equidistant from T by the 
other routes, and on all these branches the trolley wires suffice 
without cable. The remainder of the current from T within 
the area is supplied by cables accompanying the line, and for 
the purposes of this approximate calculation it may be taken 
that the load is symmetrical along them, so that the average 
load may be taken as half the total, and the loss as that due to 
half the current carried the extreme distance. (Obviously, the 
loss may be calculated much more minutely than this for any 
pon distribution of oard, gradienta; a The current being 

amperes, half of it is amperes. en we got total loss 
in watte— „ . 


Western 75°35 x 225 = 16, 942 watts. 
Eastern 66 x 45 = 2,970 „ 


19,912 (say 20 kw.) 
Of this 20 kw., 270 & 50 13,500, the unboosted cost £1 per 
58°45 and 6, 500 cost £1 per 44, so that the total annual cost of 
the loss in these feeders will be: 


13°500_ poz; n. 
55-45 = £231 nearly. 
6:500 148 „ 
44 
£379 „, 


The interest on the mains will be somewhat less, owing to the 
use of trolley wire on the more lightly-loaded branches. To 
this has to be added an annual charge representing interest, 
maintenance, and running cost of boosters to give an output 
of 65 kw. With spare plant 10 kw. might be provided, and 
would probably cost £20 per kilowatt, say £200. Fifteen per 
cent. per annum is a proper charge for interest and running 
expenses on such plant, so that this item would be £30 per 
annum. The following is a schedule of feeders on the trolley 
side, wherever needed to supplement the trolley wires : 


Direct Feeders. 


Line | se Amperes e Tons Cu. | Value. 
TJ 23125 98 277 5 37 £817 
TE 35 247 500 2 23 337 
ED 200 165 mean 470 8 55 1,290 
TF 9 187 „ 531 4°35 6565 
FG 1'25 120 „ 342 3 56 538 
6:625 24 06 £3,637 
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Boosted Feeders. 
TC 4˙1 225 672 250 £3,775 
CI 9 60 179 15 
CB 1°] 75 224 22 33 
TO 38 134 4:63 699 
9'9 30:00 £4,530 


Total, £8,167. 


The cost of distribution on the trolley side is thus : 


Loss in direct feeders, 18°12 kw., worth annually......... 

Interest on cables in ditto, 7 per cent., £3,637 ...... pon 255 
; 13:5 kw., worth £231 

Loss in boosted feeders ............ “65 kw., woth 2149 879 

Interest on cables in ditto, 7 per cent., £4,550 

Annual charges on boosters ..... E A 


This works out per unit delivered to the cars : 
1,291 x 240 09:840 ='133d 
427 5 5,475 2,340,000 © 


making total cost 883d., disregarding losses in the return con- 
ductors. But the regulation as to potential difference in rails 
forbids such: disregard, and their effect must now be considered. 

Assume that the track is single and laid with 90lb. rails, 
or 180lb. rail per yard of track. Assuming the resistance 
of the rail to be 11 times that of copper of equal section, 
and that joints add 5 per cent. to that resistance, a mile 
of bonded track will have a resistance of ‘0289 w. The 
interesting paper read by Mr. Parshall before the Institution 
on April 28, 1898, will be familiar to all interested in this 

uestion, as it shows by examples how the chemical composi- 
tion of rails, kind of bonding, and number of joints per mile, 
has to be taken into account. Naturally, the mechanical use 
of the rails takes precedence of their electrical functions, and 
hence the A engineer has to be thankful for what he can 
get. The resistance of the return as laid is usually lower than 
that of the rails alone, some conduction being afforded by the 
earth. The amount of this varies very much. Mr. Parshall 
has found an instance in which only two-thirds of the current 
returned by the rails. Weather affects it. In one case within 
the writer’s knowledge wet weather reduces the vee drop, 
and also the stray current, evidently increasing the conductivity 
of the non-metallic parts of the track. But as this earth 
shunting of the rails cannot be foretold, the safe course is to 
take the resistance of the uninsulated return as that of the 
rails alone. .To allow for possible increase of service, abnormally 
busy days, and bunching of cars, the limit calculated on should be, 
say, five volts, not the whole seven volts allowed in the Board 
of Trade regulations. The integrated product of amperes into 


e . e e 5 
iles t this dr ill thus b 
miles to give op w us be 0280 


Mr. Trotter's paper of April, 1898, gives a neat and simple 
graphic method of showing the drop under given conditions. 
t can be easily applied along any section of line with a uniform 
service. For such a case as that under consideration, with 
varying services along different sections and junotions, . an 
arithmeiical process seems a little simpler. The arithmetical 
process is as follows: starting from the station, sum the 
product of amperes into miles until this product equals the 
constant corresponding to the limiting drop—e.g., 175 for the 
case here assumed. It is at once clear that all current from cars 
beyond this point has to return by track feeders. 

From this point start the integration afresh, and go on 
until the constant is again reached. At this second point 
the rails should be at earth potential. Recommence the 
summation from this second point and go on again to the 
constant. Then all the current due to cars between the first 
and third points should return to the station by a track feeder 
connected at the second point, and so on in succession, the 
even points marking feeder connections kept at earth potential, 
the odd points marking points of maximum D.P. above earth in 
the rail. This calculation applies equally to feeding points in 
transforming systems, so far as such points depend upon the 
drop in the return. It will be clear that the direction of 
the current must be from odd points to even points. When 
the terminus of a route does not correspond with an odd- 
numbered point, integrate the ampere-miles from the last odd 
point forwards, and from the terminus backwards, and the 
point on the line where these sums are equal is the last feeding 
point, the potential of which may be above that of the earth 
by the amount corresponding to the defect in the ampere-miles 
from the constant. This means, of course, a little lighter 
feeder, but the difference is usually insignificant as regards 
economy. | 

Obviously, the calculations above described will only give 
correct results for the distribution of traffic and current 
assumed. Such assumptions can only approximate to average 
working conditions, and it is only prudent to allow a con- 


= 173 ampere - miles. 
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siderable margin on the upper side in assuming the traffic for 
growth and other obvious possibilities. Again, the feeding pointa 
ao found may not be the best practically. It would be better, 
for example, to feed the track at a junction, connecting the 
feeder to all the diverging roads than at a near point indicated 
by calculation, which should result in excessive current density 
in the rails of one road. Such excessive density may damage 
rails and possibly cause local damage to pipes near by. The, 
best density of current for track feeders is determined exactly 
as for trolley feeders, giving the wasted watts their proper rate 
as ‘‘ boosted watts.” Unboosted track feeders are of no com- 
mercial value, as Mr. Parshall distinotly showed in the paper 
before referred to. In our example the density for boosted 
feeders has already been shown to be 306 per square inch, 
giving a drop of 13°75 volts per mile run. From these figures 
the feeder sections and losses and sizes of boosters can be 
readily applied to suit the feeding points found in the manner 
above explained. The detailed calculation for track feeders is 
given in Appendix No. 4, and all -track feeders needed on this 
system are shown in Diagram B. The list of them is as follows: 


: l _| Loes 
Route. | Length. Ourrent. Seetion J Tons value Drop in 
$ in. Cu. 
— ä np . ] p . ee . | See 
1% E’warde| 2°97 120 39 105 [£1 585416 | 5,000 
2 TWwarde 4:00 | 273 89 ' 323 4.877 60-2417, 000 
3 IT tod 2°15 127°5 415 8:1 1.223324 

9-12 : 9 [£7,685 


Boosters to a total capacity of, say, 56 kw., would be needed, 
costing, say, £15 per kilowatt, or £540. Annual charges at 
15 per cent. on these amount to £81. As before, the interest 
on the mains is rather less than the cost of power, the assist- 
ance of the rails coming in to reduce it. We then get on the 


track side: 

Loss in feeders, 26:2 kw., worth annually ...............008 £600 

Interest on cables, 7 per cent. on 7, 68 . . 558 

Charges on booster . e 81 
// ²˙·⸗AA C £1,219 


Adding this to the cost on trolley side, £1,291, we get a total 
of £2,510. This equals 266d. per unit delivered to the cars, 
making its cost there 1°016d.; and the total annual generating 
and distribution costs, as far as here considered, £9,936. There 
will be 25°645 miles of cable laid in 12:025 miles of trenching, 
weighing 104°15 tons, to the value of £15,853, in addition to 
the cost of layingthem. Boosters will cost £740. 

The electrical efficiency of the whole system will be about 


427°5 
fi 
490 These figures show 


very strongly that a single low-tension station for this system 
is very expensive in first cost of distribution plant, cables alone 
costing £52 per kilowatt capacity. The regulation as to 
potential drop in rails puts direct supply out of court as soon as 
the distances and traffic exceed certain moderate figures. It 
seems, however, that a modification in track construction, using 
continuous girder supports under the rails and dispensing wit 


=86 per cent., or a trifle higher. 


‘concrete and setts between them, should be a logical conse- 


quence of electrical traction, and that the conductivity of the 
track might thus be largely increased and bonding made much 
more permanent without much increase in construction costs. 
The difficulty now experienced at the joints of tramrails should 
disappear, and the life of the road be greatly increased. For 
electric traction purposes the granite between the rails is 
entirely unnecessary. Municipal tramway engineers might give 
this a trial; companies cannot do so in the present state of 
the law. | 


(To be continued.) 


The following is a list of the candidates bi lloted for at 
the meeting on the 10th inst. : 


Associate Members.—E. W. Dickinson, Jere, 57, Beckwith-road, 
Herne Hill, S E.; E. A. Ellicott, 254, Cockspur-street, S. W.; 
J. J. Mann, Beleize Works, Clayton, Manchester; G. Prescott, 
9, Merrion- row, Dublin. i : 


A sédciates.—J. Y. Fletcher, Grosvenor Lodge, Rathgar, Dublin; 
J. R. Gibson, 3, Church-lane, Dublin; E. Green, R. I. E. Co 
Cooper's Hill; H. L. Joly, 20, Alfred-place, W. C.; E. R. 
Matthews, C. E., F. G. S., borough engineer, Bridlington; A. E. 
Preston, assistant engineer, n Docks, Calcutta; S. R A, 
Wood, R. I. E. College, Cooper's Hi 

Students. — G. B. Dyke. 1, Wyndham- place, Bryanston. square, 
W.; F. H. Fitt, 5, Peckham Rye, S. E.; I.. Hocking, 
10, Avenue - road, Highgate, N.; F. J. Holmes, 2, Sù» Thomas’s- 
road, South Hackney, N. E.; R. A. Kennedy, 104, Saunders · road, 
1 0 h W.; H. F. Northcote, 39, Fitzroy- road, Primrose 
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MUNICIPAL. QUESTIONS. 


During the past few days two questions of interest 
have come prominently into the field of practice. 
The Joint Committee of Lords and Commons on 
Municipal Trading has been nominated to con- 
sider and report as to the principles which should 
govern powers by Bills and provisional orders to 
municipal and other local authorities for industrial 
enterprise within or without the area of their 
jurisdiction.” Such are the terms of reference, 
and the Joint Committee consists of Earl Crewe, 
Viscounts Hampden and Peel, Lord Windsor, and 
Lord Rothschild, Sir T. Foster, Mr. Lewis Fry, 
Mr. Hobhouse, Mr. Grant Lawson, and Sir Leonard 
Lyall. These gentlemen have an arduous task to 
Singutarly, almost simul- 
taneously with the nomination of this committee 
comes the inaugural address of the President of 
the Royal Statistical Society, the Right Hon. Sir 
Henry Hartley Fowler, G. C. S. I., M.P., who chose 
as the subject of his address, Municipal Finance and 
Municipal Enterprise. A good many figures are given 
by Sir Henry Fowler, and some very pertinent remarks. 
The receipts by local authorities for 1898, the last 
year for which we have returns, is given as, roundly, 
69 millions, and the expenditure 674 millions. The 
expenditure on public lighting is given as 14 millions, 
on gas and waterworks and tram ways as 5} millions, 
while interest on various loans and repayments 
accounts for 144 millions. An important item 
on the revenue side is from waterworks, gas- 
works, and other undertakings producing revenue, 
bringing in 114 millions. Of course, all this 


belongs to what may be termed the ordinary 


business of the year, but irrespective of this large 
sums are being borrowed and expended, thus 
increasing the accumulating debt, for the borrowing 
is at a greater rate than the repayment. The 


Outstanding local debt of the country is given 


at, in 1898, £262,017,000. We have af various 
times pointed out that the Imperial debt has 
decreased less rapidly than the local debt has 
increased, ani thus the total indebtedness of the 
country is increasing. When the money borrowed 


for works producing revenue is considered, 18} 


millions have been obtained for gasworks, 84 millions 
for electric light, and 3} millions for tramways. We 
are not going to burden ourselves with many com- 
ments now, but merely wish to give figures for con- 
templation and future criticisms, with perhaps one 
or two critical quotations from Sir Henry Fowler's 
address. Our commercial interest is in tram- 
ways and electric light works. There are 
twenty-eight corporations who own their tram- 
ways, with a capital provided of £3,213,654, 
of which £2,689,384 is borrowed, £499,377 paid off, 
there being an annual net profit of £34,079. There 
are fifty-five corporations who own electric light 
works. The capital provided was £3,416,711, 
borrowed £3,108,533, with an annual net profit 
of £5,338. This net profit is merely what remains 
after payment of working expenses, interest, instal- 
ments of principal, depreciation, etc., have been 
made. It is estimated that out of the 262 millions 
outstanding debt, no less an amount than 874 


millions has been used for trading and similar 
purposes. Just so; 874 millions used by public 
authonties in business, and this raises the question, 
“What is the true boundary line which must be 
maintained between public enterprise carried on at 
the public cost and at the public risk, and private 
enterprise carried on by individual traders in partner- 
ship or in companies?” This is the question that the 
Joint Committee will attempt to solve. There are,” 
says Sir Henry Fowler, beyond question certain 
public needs which ought. to be supplied under the 
control of the local authorities. The conclusion of the 


President of the Statistical Society may be gathered 
‘the car was just starting, when the half-drunken man made 


when he says: “I apprehend that there will be a 
general agreement that any extension of municipal 
enterprise should be confined to such undertakings 
as are clearly for the common good and the general use 
of the whole community, and that they should com- 
prise undertakings which it is for the public advan- 
tage that they should be placed under public control.” 
This view, of course, leaves the difficulty just where 


it did before: it neither.defines nor indicates such 


undertakings; but for the moment let us merely refer 


to one phase of the discussion and ask, what will | 


be the probability of progress of manufactures, the 


results of which may be, in a sense, for the common 
good, if they are controlled by local authorities? So 
far as we can see, most of the incentives towards 


change will be wanting in these concerns. It 
will benefit no particular individual to improve 
the process or the article manufactured. The one 
great incentive towards improvement—viz., success 
in free competition for personal benefit—will be 
altogether wanting, so that it is most important to 
consider how public control will act in this direc- 
tion. If this view is generally approved, it will go 
a long way in assisting to determine the limits of 
municipal trading. Unfortunately, it must be 
argued in the abstract, for there exists little in the 
concrete to assist towards a right conclusion, and 
what little in the concrete does exist is of a very 
misleading character. 


FORTHCOMING EVENTS. 


Fripay, May 18. 


Royal fostitution.—At 9 p.m., discourse on The Structure. 


of Metals ” by Prof. J. A. Ewing, M.A 
tution of Junior Enaginsérs.—Abt 8 p.m. Paper on A 
Short Review of the Motorcar Industry,” by Messre. Basil H. 
Joy and C. H. Rush. 7 
North East Coast Institutien of Engineers and Shipbuilders. — 
Ab Nowcastle, closing meeting. 
l SATURDAY, May 19. 
Manchester Society of Junior Bilectrical 
Manchester. Paper on The Application of Accumulators 
to Telegraphy and Telephony,” by Mr. T. E. Herbert. ö 
Monpay, May 21. | 
Society of Arts.—Ab 8 p.m., Cantor lecture on The Incan- 
` descent Gas Mantle and its Use,” by Prof. Vivian B. Lewes. 


Lecture III. 
Tuunspay, May 24. 


Institution of Blectrieal Eagineers.—At 8 p.m., at Society of 
Arte. Annual general meeting to receive report of Council 


for 1899. 3 
Fraipay, May 25. 

Seciety.—At 5 p.m., ordinary meeting. Experi- 
ments illustrating the Aberration called Coma,” by Prof. 
S. P. Thompeon, F. R. S.; Notes on the Measurement of 
some Standard Resistances, by Mr. R. T. Glazeb T. R..; 
and also On the Strength -6t Ductile Materials under Com- 
bined Stresses, by Mr. J. J. Guest. 


. 
. 
„ 
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in the Sheffield Infirmary — 


few groans.— Yours, etc., 


Eugineers.—Ab 


. CORRESPONDENCE. — 
EIN 


TRAMWAY ACOIDENTS. 


Smm,—Referring to your note in the Electrical Engineer 
of the 20th ult. re Tramway Accidents and the Non- 
Technical Press,” it is not only in the headlines that 
exaggerations are made, but frequently in the body of a 
report, as: the following will show : A man named uel 
S. Horefield, aged 51, of 171, Walkley-lane, Sheffield, died 

esterday from a fractured 
alighting from a Sheffield 
tramcar. 


Now, the facts are that at the time and place named 


spine—an injury he received 


an attempt to get on at the rear, or tail end, of the car, 
missed his footing, and was pulled down and trailed behind, 


0 that if he had let go bis hold the car would have left 


him lying in the streét. The motorman knew nothing of 
what happened until he received the stop signal from 
ͤà—— a te nied } 

n consequence o glo newspaper rt, 
enquiries from the men in charge of the car alioited t the 


above facte, and aaoun the error was pointed out to 
y 


the newspaper people by one of the engineers of the 
tramways, no corrections were made, | 

I have sent you an entire page of the paper, so that you can 
see the source from whence it came; also a cutting from 
the same paper for April 4 re accident to Mr. Fell, and his 
not being able to attend to his duties, when, as a matter 
of fact, although confined to his room, and for many hours 
a day to his bed, he has all along attended to his letters 
and other things, his clerk attending every day; a tele- 
phone is also at his bedside, and he is in frequent com- 


munication with both his staff and his committee. 


It is su that some disappointed incompetent is 
responsible for the newspaper reports, which I am some- 
what late in sending you ; but if of any interest to your 
readers, here they are-—they have cost me nothing but a 

| ete Epwin W. ELSLEy. 
May 18, 1900. | | 
8 as 
THE ELECTRIC POWER BILLS, 
(Uontinued from page 669.) 


On Friday the examination of witnesses for the Tyneside 


Power Bill was resum 


Mr. C. McLaren was called, and said he was the chair- 


man of Palmer's Shipbuilding Company, which had large 
‘works on the Tyne, at Jarrow. They used about 1,500 h.p. 
at the present time, and were putting up new plant to 


supply another portion of their works. If they could 
obtain a reliable supply from the Tyneside Company, they 
would not extend their plant further. He thought that 
competition would be good, and that a better supply could 
be given by the company than by the local authorities. 
His works were all on the south side of the e. It 
would not be difficult to 

Crose-examined by Mr. Wallace, Q C., on bebalf of the 
Durham Oompany, he stated that if the Jarrow Company 
could give him a sufficient supply at a cheap rate it would 


be just what he wanted. 


Mr. Evstace SMITH was then. examined, and sid his 


company had large docks and shipbuilding works on both 
‘sides of the Tyne. They used about 800 


P Gorporation 
North Shields works. o North Shields Corporation 
proposed to lay down a 500 h. p. plant to work electric 
tramways. The South Shields ration had started an 
electric installation, but he did not know whether they 
were in a position to supply their South Shields docks. 
These docks would require about 600 a He would save 
about £1,800 per year if supplied with energy at the 
Tyneside-rate of charging. He would advocate that this 
company: should be allowed to go on both sides. 

o was then cross-examined by Mr. Balfour Browne as 
to why a limited company at present existing under the 


a main across from Wallsend. - 
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name of the Tyneside Electric Power Distribution Oom- 
pany, Limited, could not supply him just as well as the 
present company, to which he could give no definite answer. 
Cross-examined by the counsel for South Shields Corpo- 
ration, he stated, as to asking the Corporation to supply 
their works, he was under the impression that the reply 
had been that a supply could not be given. It de nded 
on the price charged whether he would take a supply from 
the South Shields Corporation. Cross-examined on behalf 
of the Walker and Wallsend Company, he stated that he 
was one of the promoters of the Tyneside Bill. The price 
he mentioned was according to the circular sent round by 
the Tyneside Company. if there were any favour shown 
to anyone, he hoped: to get the benefit of it. Cross- 
examined on behalf of Tynemouth Corporation, he said he 
did not know that the Corporation had asked them whether 
they were willing to take a supply. On the charges of the 
Tyneside Company he hoped to save £1,800 per year. 
Examined by Mr. Frere, he said he hoped to get the benefit 
of the lumping together his electrical consumption on both 
sides of the Tyne In order to get the energy at the cheaper 
rate. In answer to the committee, he expected to get the 
cheap rate even if the works were supplied from different 
stations of the company, l 
Mr. T. TWEDDLE was called, and said he was chairman 
of the Newcastle Wholesale Co-operative Society, which 
also had works on both sides of the Tyne. It was now 
obtaining a supply from. a local authority, but thought it 
would be better served by a large company like this. The 
works took about 700 h.p. at present, and would soon 
cre another 400. They were also erecting works in 
elling. | o 
Mr. SIMPSON, the chairman of the Ryton District 
Council, said he was also privately interested in the district, 
and was a coalowner. The company would greatly benefit 
the district and would help the collieries, as many of these 
would take a supply. On the north side of the Tyne there 
were engines amounting to about 5,000 h.p, and on the 
south side to about 10,000 h.p. The owners of these 
would probably take a supply. | 
Cross-examined by Mr. Balfour Browne as to whether, 
as a consumer and not a promoter, he would take a supply 
from the Durham Company if it could supply more cheaply, 
he stated that it depended on tke reliability of the supply. 
In answer to the Chairman, he said that some arrangement 
would, perhaps, be come to as to the supply:if both were 
allowed on the south side of the Tyne, The rates at Ryton 
could not support an installation. The company should 
not go into à district in which the local authority was 
able to supply without the consent of the authority. 
Mr. BROWELL, an alderman of Durham, and chairman 
of South Shields Rural District Council, said his Councils 
supported the Bill. Cross-examined by Mr. Baggallay, he 
thought it would be a “ dog-in-the-manger” sort of thing 
to stop the mains passing through South Shields. 
Mr. BENWELL was called, and said he was chairman of 
the Benwell and Felling Urban District Council. Cross- 
examined by the counsel for the Newcastle Supply Com- 
pany, be said the Council’s great object was to geta good 
and cheap supply in the district; he did not care from 
whom, and he had no preference for one company more 
than another. | 
Mr. KIRTON, of the Newburn Urban District Council, 
said there were many industries and collieries in his district 
which might take a supply. . 
Lord KELVIN was called, and said he gave evidence 
before the Electric Lighting Commission in 1879. He 
was a meti bar of the international commission which in 
1891 considered tha ntilisation of the Niagara water power. 
In bis evidence he had stated that electrical energy could 
be transmitted over long distances, and safety was practi- 
cally secured by the present knowledge possessed by. elec- 
tricians. This scheme was likely to be of advantage to the 
district, and the compactness of the area would be advan- 
eous in the distribution. The Tyneside Company 
should not be limited to the north side of the river. There 
would be no difficulty in connecting both sides of the Tyne 
by 5 cables, and he had special knowledge on the 
question of submarine cables. Competition with a local 
authority would be bad, but competition between two 


a 


similar power distribution companies would probably not 
be bad, as the companies competing ‘for a contract did not 
lay the mains until such contract had been decided, and 
were thus at no loss. P z 

Cross-examined, he stated that he should not advocate 

competition with a local authority, but that a supply should 

owed where works could be reached by private way- 
leaves. No difference in price should be made between 
large and small consumere. The wires could be taken in 
other ways than by underground conduits. They could 
be fastened to the houses, as at Rome, but he would not 
advocate this. The wires were absolutely safo in thie way, 
except if they were blown down. The wires could be 
taken all over a district in this way. Examined by Mr. 
Baggallay, he said he thought the Tyneside Company 
were the better to supply-on the south side of the Tyne. 
He thought it better that competition should be allowed. 
In answer to the committee, he stated that this country 
was much behind other countries in the employment of 
electrical ener He considered it desirable that Parlia- 
ment. should facilitate the use of electricity, and should 
give a free hand in such schemes as these. The smallest 
quantity of power which could be produced at tho most 
economical rate was about 4,000 h.p. or 5,000 hp. 
The Durham Company would have about 5,000 h.p. 
in the firat instance, and this was a very economical 
load. He thought about 5,000 b.p. would 5 be 
absorbed on the north side of the Tyne. The 
chemical works could take an interrupted supply to suit 
the station. If the Tyneside Company competed very 
strongly, they would take away some of the County of 
Durham Company's best consumers. He thought the best 
place for the Durham Company’s station would be the 
centre of their district. The great reason for England 
being so far behind other countries was want of water 
power. : a 

Mr. PLUMMER, secretary of the Newcastle Chamber of 
Commerce, was called, and said he thought this cheap 
power would lead to the establishment of fresh manu- 
factories in the Tyneside district. Fair competition was 
desirable. ir . 

Mr. JAMES SWINBURNE was then examined, and said he 
was not connected with the promoters of the Bill. He 
agreed generally with Lord Kelvin's evidence. He thought 
the Tyneside district was compact and suitable for a power 
supply. The sites for the generating stations were well 
selected, and that at Wallsend was well placed for supplying: 
the whole district at first. In order to get the chemi 
works to take a supply, it was necessary to supply as 
cheaply as possible. He agreed with Lord Kelvin that 
4,000 h.p. to 5,000 bp. was the most economical load. 
The mains with the companies on each side of the Tyne 
would be practically doubled, as the main arterics would 
naturally run along the river banks. There was no chance 


of the local authorities giving such favourable terms, unless 


they acted as middlemen to these power companies. The 
tendency, he thought, was that way. He agreed with Lord 


Kelvin as to competition. 


The enquiry was then adjourned till Monday. 


MONDAx. 


Oa Monday Mr. JAMES SWINBURNE was re-examined by 
Mr. Frere as to the advantage derivable from increasing 
the size of station. He stated that from 1,000 b.p. to 
5,000 h.p. was required as a minimum for economical pro- 
duction. Increase even up to 100,000 h. p. gave furtber 
advantage in reducing cost. Even if the coal required per 
uuit was not much less, the distribution over large areas 
would result in improved load factors and economy of 


supply. It was to the interest of consumers to improve 
‘the load factor in this way, as would be done if both sides 


of the Tyne were supplied. He thought the sliding scale 
could be easily worked by giving a discount of 5 per cent. 
to everyone for every 1 por cent. increase in dividend over 
10 per cent. l s 
Prof. S. P. THOMPSON agreed with tbe evidence given 
by Lord Kelvin as regards the economy of generation 
on a large scale. There was at present no limit found by 
practice at which it would be economical to build a 
new station instead of to extend a large one in operation. 
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It would not be-economical to cut up the Tyneside district, to the faot that a strip of land on the north side of the 


horizontally, but both sides should be supplied together. 


Oross-examined by Mr. Rickards, Prof. Thompson said 


he did not consider that the competition with an existing 
company supplying in detail would be unfair. A further 
cross-6xamination resulted in the witness admitting that he 
did not know any of the local details. Cross-examined by 
Mr. Forbes Lankester as to competition generally, Prof. 
Thompson stated that competition in supply in bulk he did 
not consider unfair. Competition in detail handicapped 
the undertakers, and was not advantageous. He defined 
supply in bulk as a supply in which there was no obligation 
to supply every small consumer along a line of route. He 
did not think it unfair for the Tyneside Company to supply 
in a district already equipped with an ‘electric 4 ht works 
and having a detail supply. It was probable that large con- 
sumers could not be supplied sufficiently cheaply by such a 
supply. He was not aware that the Walker and Wallsend 
Gas ra af were practically first in the field for a large 
part of the district and that they would be able to kaonl 
in sa, fale Re-examined by Mr. Frere, the witness said 
he understood that this scheme would do for the Tyneside 
what large distribution schemes had done for certain 
districts abroad. He had in his mind the works at 
- Rheinfelden, Niagara, Vizzola, and Paderno. In these 
cases it was found advantageous that a large area should 
be supplied from a large station. These works had 
created new industries in the districte served. These 
were water - power stations. In answer to members of 
committee, Prof. Thompson said he knew of no larger 
works of 10,000 h.p. in England for the supply of power 
only, or of such a works driven by steam abroad. He did 
not consider that water power was of necessity cheaper 
than coal, as the cost of water power would rise as the 
demand for it increased. In the case of the City of 
London Electric Light Oompany it had been found 
advantageous to dismantle one of their generating stations, 
and to gather all the plant on the Bankside’ site. At 
Paderno the supply was given only in bulk to the city 
of Milan and to a group of factories. At Niagara many 
different enterprises were supplied, such as chemical factories, 
the tramways, etc.; as they were also at Buffalo and other 
places. The local authorities had prevented supply being 
given in Basle by the Rheinfelden works. i 

Mr. A. A. CAMPBELL SWINTON, recalled, gave evidence as 
to the cost of a supply of 20,000 units per annum, this 
being the minimum suggested by the South Wales Power 
Bill. He gave schedules of costs per unit showing the 
working of the maximum demand system, and explained 
that the above number of units might cost from £75 to 
£250, according to the maximum load and hours over which 
it was spread. | : 

Mr. SQuAREY then opened the case on behalf of the 
borough of Tynemouth. He referred to the fact: that 
Tynemouth was at the end of the district, and it had an 
installation of its own almost ready for opening. There 
was hence no need for a company to undertake to supply 
in bulk in the district or to lay mains through the district 
in order to reach other authorities. He quoted Sir A. 
Noble’s evidence to the effect that these large consumers 
might still be supplied by local authorities, and added 
that the borough of Tynemouth had never contemplated 
supplying on anything like the large scale which the power 
company proposed. He complained that it would, however, 
be very hard if the company were allowed to supply by 
private wayleaves. From a letter from the secretary of 
the company, dated Jan. 16, 1900, the- Corporation had 
concluded that the company would bave no power to break 
up streets in the area. E a 


The CHAIRMAN here interposed and expressed the views. 


of the committee as follows : The committee wish to inform 
the petitioners againat the Bill who are local authorities 
that the position of the manufacturer who is within the 
district of the local authority and who wants a supply 
in bulk is occupying their attention. That if the local 
authority is unable or unwilling to give such supply or to 
give it only at a prohibitive price, the manufacturers must 
go without. The examination in chief of the petitioners 
should be directed towards this point. | 


Mr SQUAREY, in the concluding part of his speech, referred 


prepared to suppl 


Tyne in the Tynemouth district was not intersected by 
roads. This strip of private land would enable the Tyneside 
Company to supply practically all the large manufacturers. 

Mr. J. F. SMILLIE, examined by Mr. Squarey, said he was 
the borough surveyor of Tynemouth, which had a popula- 
tion of 53,000 and a ratable value of £200,000. The 
electric lighting provisional order was obtained in 1891, 
and they hoped to have the station running in about two 
months’ time. The British Electric Traction Company 
were going to work the trams in the district, and would 
take a supply from the Corporation. They had the Local 
Government Board’s sanction to borrow £35,000, which 
would provide plant of 660 kw. They would be quite 
large consumers like Smith’s Docks. 

e objected to the company being able to compete with 
the Corporation in such a supply, as he thought it wonld 
prejadice the success of their electrical undertaking. He 
contended that it was absolutely unnecessary for the 
company to have powers for the Tyneside area. 7 

Cross-examined by Mr. Lloyd, Mr. Smillie stated that 
the municipality should have a monopoly, and it would be 
unfair competition for the company ‘to take the large 
consumers by private waylea ves. | at 

After severe cross-examination, he admitted that the 
Corporation had not had under consideration a demand such 
85 would be required by Messrs. Cookson and Mr. Eustace 

mith. i l „ 

In reply to the Chairman, the witness stated that the 
Corporation had had a canvass taken in 1893, the results 
of which were unfavourable to the introduction of ‘electric 
lighting. They had been nine years in carrying out their 
order. He did not think that the Corporation would be 
justified in spending sufficient money to lay down a 
10,000-kw. plant unless there was a constant demand for 
the same. He thought that with a three-year guarantee 
they would be quite safe in supplying such large under: | 
takings. The street-lighting by electricity was only being 
pon undertaken at the present time in view of the 
tge number of private consumers applying. o 

ne of the committee then ‘asked the question as to 
whether the Corporation ves not putting on one side the 
public duty of street-lighting in order to carry out com- 
mercial business, but Mr. Smillie did not agree with this 
view of the case. He considered that if a large increase of 
capital were required for electric lighting, the rateable value 
must also be increased. a 

The case of the Gateshead Council was then put by 
Mr. Pace. He stated that under the present arrangement 
between the Gateshead Corporation and the County of 
Darham Electric Distribution Company, the Council -had 
the right of repurchasing the ‘electric undertaking within 
the municipal boundary after 13 years, with due considera- 
tion of the value of the undertaking as a going concern. 
He considered thatthe introduction of the Fyneside Com- 
pany into the district would reduce the value of this right, 
and on these grounda the Council strongly opposed it. 

Mr. N. TEMPERLEY, examined by Mr. Page, said he was 
the vice-chairman of the Parliamentary Committee of the 
Gateshead County Council. He had gone most fally into 
the arrangement between the Electrical Power Distribution 
Company and the Gateshead Corporation, and had con- 
sidered that the arranyements made were favourable to 
the latter party. They also obtained a concession as to 
free wiring and coin meters, which would greatly facilitate 
the use of electricity by the resident population. This 
agreement had been duly passed by Parliament. If the 
present Bill were passed it would enable the Tyneside 
Company to supply all the large manufacturers in Gates- 
head by means of: wayleaves along the North-Eastern 
Railway. ae E a : 
-Cross-examined by Mr. Frere, witness said he had not 
compared the rates to be charged by the Electrical Power 
Distribution Company and the Tyneside Company. 

The CounsEL for the Gosforth Urban District Council 
was then heard, and the CHAIRMAN of the Oouncil gave 
evidence as to the opposition brought by Gosforth against 
the Bill. The lines of this opposition were practically the 
same as those mentioned above and it was also stated that 
in Gosforth there were no manufacturing works or collieries 


to Gosforth at the 


as supplied to Neweastle-ou-Tyne. ` 
Hoang ‘sarveyor to, the -Walleend Urban 


? satyally-in operation, ‘Tha News s E Tyne Sup Com- 
S 


Pa 


Mr. G. 


Diatrict Council, was then examined by Mr. Shortt, He 


tat ed that the population of Wallsend was rapidly on the 


-{nerease, and that the District Council had an agreement 
with the. Walker and Wallsend Gas Company for electrical 


energy. His Council wag advised that 74 
everything to provide an efficient supply of e 


fhe introduction of a second company was quite unn 


. the promoters of the 


had done 
ectricity for 


manufacturers within their district. He therefore held that 


strongly objected to trunk mains being led through the 


' district, as the streets wera already very much crowded, 


Mr. PEMRER, on behalf of 


Before the proceedi glosed, , 
| Wales Bill, expressed the fear 


that the committee, in giving their decision on the Bills 


as a precedent 
that the committee find the South Wales Bill differ- 


standing firat in the list, might afterwards treat that decision 
— affeetin be Bills. The promoters hoped 


ing 20 materially in ite conditions that it might be treated 


on special lines, He d that the committee would not 
apply any principle in all the Bills until they had heard the 
case of the South Wales Bill, = l D S 
5 TUESDAY. 


a Tuesday, Sir James Krrson stated thas he wished to 
announce the procedure decided on by the 6 with 
respect to the decisions to be given in all the Power Bills 


before them. The committee had deeided to give ne 
expression of opinion on any of the Bills until t 


had 
had practically the Aires 


heard the whole of them. They 


tion of Parliament that there should be a uniformity in 


. the clauses, and until the whole series had been heard they 


might be apt to apply principles in one Bill which would 
0 


apply in others. He also announced that the committee 
5 not eit on Monday and Tuesday next week. 


E. p week. 
for Hebburn and 


FITZGERALD then opened the case 


i Felling, which he stated much on the same lines as when 


opposing the County of Durham Bill. The Tyneside Bill 


was draughted much more widely, and allowed of a supply 


being given over private wayleaves, much to the detriment 


of local authorities having a station. This would have the 
effect of taking away the large consumers, and would 


_ oblige the local authorities to raise their prices to small 


consumers, 


It would also result in a differential charge 
to manufacturers. In consequence of this, any manu- 


facturer who could not be reached by private wayleave 


would have to take a supply from the local 


autho- 
rity, who were handieapped in the way mentioned above, 


He quoted the evidence of Lord Kelvin, and argued 


that he showed that we were behind in electrical matters 


in this country mainly because of the want of water power. 


He did not consider that Mr. Campbell Swinton’s argument, 
that there was no member of Parliament to express the 
views of the company, was a valil reason for trying to 
evade the undertaking given by the President of the Board 
of Trade. l 

Mr. H. W. Hanpcock was then examined as to tho 
details of the proposed electric lighting of Hebburn. In 
this case the expenditure would be £21,000. He expected 
a total revenue of £3,749, out of which £1,797 would be 
for the supply of power, and £980 for street-lighting. He 
estimated the total cost of working at £2,149, while the 


. interest and sinking fund at 6 per cent. would come to 


_Works of 


£1,202. These figures showed a final profit of about £300. 
The revenue would be seriously affected if the company 
were allowed to supply on private wayleaves. He also 
explained how money could be saved by refuse destruction. 

ross-examined by Mr. Baggallay, Mr. Handcock stated 
that the report was dated April 25, and that he first gave 
consideration to the matter in January. In his scheme he 
had allowed from 88 b.p. to 90 h. p. for electric lighting, 
and had expected rapt increase. For the expenditure 
proposed he expected to get about 320 h p. for power 
purposes, but he had not contemplated electric traction in 
the near future. The rateable value was £273,000, and the 
debts £16,000. There was no provisional order at the 
present time for the Felling district, which contained the 
Messrs. Hawthorne, Leslie, and Oo., and of 


„ Cw 
oe Pw > 


u e 2 a 


the United Alkali Company, and other large consumers. 
Mr. Handcock was not sanguine that these large works 
would take a supply from onteide. If the Tyneside Com- 
pany had not powers to supply in the district, these works 
could not get a supply except through the streets of 
Hebburn and A the County of Durham 
Company would not able ‘to supply by private way- 
leaves. It might not bea prudent thing to undertake the 
supply of these large works on the supposition of the 
coalmining and shipping industries were a A leave 
the districts, but this be did not consider probable, He 
thought it would be prudent for the Council to undertake 
the supply of such big undertakings. 
In answer to the Chairman as. to whether such a concern, 
requiring, say, £140,000 expenditure, should be taken by a ` 
amall community like Felling, with a rateable value of only 
£170,000, Mr. Handcock in doubted whether such a 
large demand would arise. His figures were not obtained 
from works which he had ied. out himself, but from 
electric lighting undertakings in other of the sy 
The load factor at Hebburn would be an exceptionaliy 
high one. Of the two companies, he would prefer the 
Durham Company, because the weayleave | WaS 
omitted. He had not looked into fact that in the 
scheduled rates the Tyneside Company would supply 
i Panes on behalf of the Newcastle C 
Mr. PEMBER, on of the Newcastle Corporation, 
kage he qnegtion of the reasons of the placing of works 
at Walker, district of the company was, as a 
whole, on the west of Newcastle, and an electric lighting 
dation in Whickham would. be a more central position for 
thia aupply station ; there were specisl disadvantages to 
Munk mains through Newcastle, as the streets were 
adp crowded with pipes and mains, and the people of 
Neweastle would get no benefit from the jnognvenisnce 
caused. The Ouseburn Valley would have to be crossed, 
and he found no provision in the Bill for the protection of 
the, bridges over which the mains would have to be led. 
In the same way there was no provision for the company 
Tea < any Racon alterations to these bridges in order 
that the mains could be carried across, or to ensure that 
the company should bear the coat of any alterations to the 
mains in the future. These through mains did no good to 
the district, and he did not think that Newcastle should be 
put to any expense in connection with the same. The cost 
of making good the streets after a trench had been opened 
was only temporary, as the street was permanently damaged 
by the work. | | : 
Mr, Morton SMITH then addressed the committee on 
behalf of the Walker Urban District Council. He 
explained that the Oouncil had an electric lighting pro- 
visional order, but that they were under agreement to take 
power from the Newcastlo Electric Supply Coni pany subject 
to repurchase at the end of 10 years. The local authority 
would provide its own mains. He proceeded to read a 
quantity of letters which had passed between the Tyne- 
side Company and the Walker Council to. substantiate a 
statement that the Council had not been fairly dealt with, 
both as regards terms and as I. 755 the explanation of 
the real object of the Bill. The Walker Council naturally 
objected to the company being able to sappy anyone in 


the district whom they could reach by the North-Eastern 
Railway Company. l 
In reply to the Chairman, he stated that while the com- 


pany had not an agreement with the North-Eastern Railway, 
they had already approached them for permission to lay 
such cables. o 

The Rev. Father BERRY, chairman of the Walker Urban 
District Council, said that having obtained a provisional 
order the Council had been approached by both the 
Newcastle-on-Tyne Supply Oompany and the Walker and 
Wallsend Gas Company. The first-named bad given them 
most favourable terms for the supply of electricity in bulk. 
They would be able to repurchase at the end of 10 years. 

rose-examined, he stated that they were obtaining a 

loan for the laying down of mains, and it was brought out 
that the only thing which would be 3 would be 
the transformer station where the supply was taken. The 
Walker district was full of manufactories, which they hoped 
to be able to supply. 
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works were organised by Mr. Parsons, who was the 
managing director, and who was also a promoter of the 
present Bill. ee aa 2 
` Cross-examined by Mr, Frere, Mr. Jeckell stated that 
they would probably put down polyphase plant for supply- 
ing power. The 850 AR required in Smith’s Docks would 
cost, with reserve plant, £17,000. The present capital cost 
of the South Shields undertaking averaged £60 per elec- 
trical horse-power. He could not say what would be the 
details of the arrangement with Mr. Smith, or as to whether 
he would have to pay when not using the power.. 
In answer to the Chairman, Mr. Jeckell stated that the 
position of their station would enable them to supply 
manufacturers without the intervention of a transformer 
station. There might be some advantage in taking 4 
supply from the company, providing the company would 
give them a supply at rates below those charged to manu- 
facturers, but in the Bill this was not provided for. In 
naked anne Long, e witness pana 44.6 ha. K. Per 
expect a supply to manufacturers at from jd. to 12d. 5 
9 He attributed the . favourable results at ‘Benth 
Shields to the high efficiency of the plant they had. 
Mr. J. M. HayTon then gave some figures as to the 
financial liabilities and assets of the South Shields borough. 
Mr. Hans HAMILTON, addressing the committee on 
behalf of South Shields, emphasised the fact that the 
Oorporation were obliged to supply all applicants for light 
and power, whoreas the Tyneside Company would hayo 
no such obligation. He urged that the Corporation had 
already proved themselves capable managers of an electrio 
light undertaking, which gave more satisfactory results 
than that of Mr. Parson’s own works in Newcastle. He 
also brought the case of the Cerporation of Jarrow before 
the committee, in which case the 9 of Durbam 
Electrical Power Distribution Company owned á provisional 
order. The Jarrow authorities objected to the Tyneside 
Bill, and desired to see the County of Durham Bill passed. 
They preferred to trust to the provisions of thé Electric 
Lighting Act for the reduction of charges rather. than to 
the sliding scale in the present Bill, which was very 
indefinite in its arrangement. ; 
Mr. Moon then addressed the committee on behalf of 
the Durham Electric Distribution Company, owning orders 
in Gateshead and Jarrow, and it had also an application 
before the Board of Trade for a Whickham order... The 
result of 5 3 or 3 es now 
proposing to supply in wo that com 
would have to 55 more to the Durham Power Company 
for its supply in bulk. Also they might have closer com- 
petition if the local authority were to pass a resolution 
allowing the Tyneside Company to break up streets indis- 
criminately. This would entail competition -in detail, 
which should not be allowed except under a direct Act of 
Parliament. His company had been termed middlemen 
and it was stated that the Tyneside Company would save 
the middlemen’s profit, but he considered that the middle- 
man fulfilled a useful object in taking the supply to smaller 
consumers. If his company were found to charge too much, 
a could be remedied quite easily by Parliament in the 
uture. 2 ' a Grs pee 2 
Mr. J. D. FITZGERALD then opened the case of the 
Walker and Wallsend Gas Company, who by their Act 
last year are authorised to supply electricity in Walker 
and Willington Quay. Under the provisions of this Act 
the price had to be reduced by a sliding scale when 5 per 
cent. was paid, and when the maximum price was 1d. per 
unit the maximum dividend allowable would be 11 per cent, 
They had entered into an arrangement with the Neweastie- 
on- Tyne Electric Supply Company by which they would 
co-operate in the use of a large station. These works were 
now cheing construeted with machinery of 5,000 h. p. He 
urged that N would be of no benefit to the Walker and 
Wallsend districts for the present 5 to come in and 
open the streets and to compete in detail, which was not 
advisable. There was not a single local authority in the 
district supporting the Tyneside Bill. | 
Mr. C. H. MRZ, examined by Mr. Forbes Lankester, 
said he was advising, as electrical engineer, the Walker 
and Wallsend Gas Company. He had had consider- 
able experience in similar undertakings in Lendon, 


Mr. J. M. RENNOLDSON, examined by Mr. Hans 
Hamilton, said he was an alderman of South Shields, and 
had been chairman of the Electric Lighting Committee 
since 1693. They had their own electric lighting station 
- on the river in a very central position, and had paid a very 
considerable sum for the site. He ‘proceeded to explain 
the system of supply, and showed a map giving the extent 
of the mains. Their capital expenditure was nearly 
£100,000, and they contemplated a further expenditure of- 
£40,000 shortly. He estimated that the possible load for 
- supplying the works along the Tyne was about 3,000 e. h. p 
They had already some 2, 100 e. h. p. in their station. With 
extensions he believed they would be able to supply quite 
as cheaply as the large power company. Their price to 
consumers was now 7d. for the first hours maximum 
demand and 2d. afterwards, with a small discount for 
prompt payment. No formal application had been received 
from Mr. Eustace Smith for the supply of power. His 
Council had unanimously decided to oppose this Bill on 
the ground that competition was unfair with their own 

station. As regards supplying Smith’s Docks, he did not 
think there would be anything gained from having the two 
docks on the ons station unless they had a special cable 
across the river, which was practically impossible at that 
point. He thought that even if the company: were to 
sapply in the district, it should be through the Corporation 
as intermediate agent. | 

Cross-examined by Mr. Lloyd, Mr. Rennoldson agreed 
that the single-phase alternate-current system they had 
adopted was quite unsuitable for motor work. Single- 
phase motors were running satisfactorily on the Continent. 
His Corporation bad not considered the question of a largs 
power supply, because no such demand had been made. 
About £50,000 would be required to supply Smith’s Docks 
with aan h.p., and they would be prepared to provide this 
capital. 

In answer to tho Chairman, Mr. Rennoldson stated that it 
would cost the Corporation less than the pompan; as the 
long feeding mains would be avoided. They had already 
taken the risk of such supply in electric lighting, and were 
quite willing to take it in the supply of power. While the 
_ undertaking paid, he did not think the Local Government 

Board would object to the granting of the loans. 


_ WEDNESDAY. 


=: Mr. J. P. WARDLE also gave evidence on behalf of the 
South Shields electric light undertaking. He stated that 
he was the owner of a sawmill which required 100 h p., in 
which electrical driving would be of great advantage. 

In cross-examination, he admitted that new machinery 
would have to be laid down in the electric light station in 
order to supply a motor load, but he was quite confident 
that the Corporation would do tbis. m 

Mr. J. A. JECKELL, examined by Mr. Hans Hamilton, 
said that ho had advised the Corporation of South Shields 
from 1893. The present site of the lighting station was 
selected on the river because of the convenience of water 
supply, cheap coal, and also because it would enable them 
to supply power. He selected the single-phase alternate- 
current system because it was the best at the time, as the 
Board of Trade did not then allow the present higher limit 
for low-tension distribution. He aires with Lord Kelvin’s 
evidence that when plant for 5,000 b.p. was in a station 
electricity could be generated very cheaply, and he considered 
that South Shields alone would provide this load. The site of 
their station was big enough to contain an 8,000-b.p. to 
9,000-h.p. plant. They supplied power at 2d. per unit, 
but this was for small motors, and special terms were 
given for large motors. Mr. Jeckell then gave comparative 
results of the cost of working the Newcastle District 
Supply Company’s station and the South Shields under- 
taking. These showed that in 1809, although the New- 
castle District Company had sold twice as much energy as. 
the South Shields Corporation, the costs were higher. The 
figures were: Newcastle District Company, total cost, 
1‘9d. per unit; South Shields Corporation, 1‘7d. per unit. 
The average price obtained at Newcastle was 3°79d., and |. 
at South ‘Shields 3:7d. per unit. These favourablo results: 
were obtained in spite of the fact that the Newcastle Com- 
pany had much the better load factor. The Newcastle 
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Croydon, and Cork. In. Cork they were supplying 
consumers with power at as low a rate as 1d. and 
1}d. per anit. A large area of supply was only 
advantageous in so far as it gave a large demand. 

large station and a compact area was much better for an 
economical supply. Most of the manufacturers in their 
district had asked them to design their installations, and 
he had gone into the matter with Mossrs. Wigan, Richard- 
son, and Co., Messrs. Armetrong, Walker Shipping Yard, 
and the North-Eastern Marine Engineering Company. 
These firms would take a large amount of power, but he 
thought the promoters of the Tyneside Bill exaggerated 
the quantity required. They estimated, for instance, 
that Wigan, Richardson, and Co. would require 1,500 h. p., 


whereas their maximum amount was not hkely to exceed 


600 h.p. He had looked into the question of the cost of 
distribution over a great distance which would be found 
with the Tyneside Bill, and arrived at the conclusion that 
in one case the. cost of transmitting the power would be 
O-1d. per unit, which was a very appreciable figure in the 
total cost. The Walker and Wallsend Gas Company under 
his advice had placed contracts for cables exceeding £30,000, 
and had ordered 5,000 h. p. in generating machinery. They 
expected to commence supplying in August. Their cables 
were it eae in iron troughing with an iron cover outside, 
and were being arranged in duplicate, and as far as possible 
on duplicate routes, so as to avoid the chance of breakdown. 
They were arranging to supply manufacturers with installa, 
tions at a fixed rental per annum for keeping the motors, 
eto., in order. In their agreements they proposed a maximum 
rate of 4d. for the first hour per day and 1d. afterwards, 
but they expressly stated that these were maximum rates, 
and that they hoped to reduce them. He did not see how 
the Walker and Wallsend Gas Company could have taken 
more active steps for the supply of power in the district 
than they had done. a 

To be continued.) 


MANCHESTER AND LIVERPOOL EXPRESS 
RAILWAY. 
(Continued from page 672. ) 


On the resumption of the consideration of the Manchester 
and Liverpool Electric Express Railway Bill by Sir John 
Kennaway's Committee on Thursday —not Wednesday, as stated 
in our last issue—the 10th inst., the Right Hon. THosas 
Brıcas, Lord Mayor of Manchester, gave evidence. He voiced 
the feelings . of ‘commercial men. in Manchester that more 
pee and rapid communication between that city and Liver- 
pool was desirable, and he was of the opinion that if this addi- 
ae acoom modation were provided it would be very extensively 
used. 

Mr. ELLIOT Coorer, M. I. C. E., subsequently went into some 
details as to the new line, and expressed it as his opinion, based 
on experience, that the vibration of a train was not. perceptibly 
increased by the increase of its speed. The subsidence of one 
end of a sleeper to an ordinary train would be disastrous, but on 
the mono-rail the effect would be nil. 82 

On the following day (Friday) M. GERARD, engineer-in-chief 
of the Belgian State Railways, stated that by direction of his 
Government he made a careful examination, extending over a 
considerable period, into the experimental line on the mono- 
rail system in connection with the Brassels Exhibition of 1897. 
The general result of this and other investigations was to 
convince him that upon this system an express passenger 

railway could be constructed between Manchester and Liver- 
pool upon which a speed of from 100 to 110, and in some parts 
of the line 120 miles an hour could with great safety be run. 
Such a line would not cost more to establish, taking everything 
together, than an ordinary railway of the same class intended 
to secure the same traffic. 

Several witnesses gave evidence as to the advantages which 
would accrue to the public from a more frequent and rapid 
communication between Manchester and Liverpool. 

Sir WILIA H. Preece, formerly engineer-in-chief and 
electrician to the General Post Office, said that, in his opinion, 
the proposed system of distributing the electrical power was 
eminently suitable for the purposes to be served. It had been 
amply tried in America and Switzerland, and also on the tram- 
way system in Dublin. It was perfectly reliable and safe. If 
the trains were run as proposed, with a 10 minutes’ service, a 
constant load would be maintained, and this was conducive 
to the greatest erage economy. It would be quite possible 
to attain the high speed desired. There were no electrical 


+ 


risks, nor did he see any mechanical ones. As to brakes, 
he admitted the seriousness and difficulty of the problem, 
because we had no experience of brakes operating on 
trains going at 110 miles an hour. The experience of 
air brakes had not extended to trains going at a speed of 
more than 70 miles an hour, and how far the Westinghouse 
brake would act at 110 miles an hour was a question of expe- 
rience and not of opinion. It was quite practicable, he thought, 
to do as Mr. Behr proposed, which was to throw out louvres— 
that was to say, wings or a kind of shutters—in front, and so 
increase materially the air resistance to the train when so 
desired. The air resistance at these high speeds must be very 
great. It would be possible, he thought, so to reduce the speed 
and bring the train within the range of the ordinary brake. He 
was of the opinion that one of these trains going at 110 miles 
an hour be stopped within 1,500 yards. He had not 
taken into acoount the gradients in approaching the station 
at either end. He was assuming there was some obstruc- 
tion or that for some reason the driver desired to pull up. 
The estimate he had given was an outside one. It was based ona 
calculation of the effect of the air brake and the Westinghouse 
brake. But if an electric brake were applied as well, the 
skidding of the wheel would help to stop the train in a shorter 
distance. There being no points, no switches, and no junctions, 
he saw no necessity for signals, except at Manchester, Warring- 
ton, and Liverpool, and these would be on the latest system, 
known as the lock-and-block system. It would be quite 
practicable for the conductor to make use of the telephone 
and speak to Warrington and Liverpool, or Manchester for 
assistance. In his opinion this project was sound from the 
engineering and commercial point of view. T 

he committee hereupon adjourned until Monday, when Sir 
W. H. Preece continued his evidence in explanation of the 
electrical arrangements and working of the line. Generally 
these arrangements would comply with the requirements of the 
Board of Trade and would not be dangerous to life. 

Mr. COTTRELL, engineer and manager of .the Livsrpool Over- 
head Railway, expressed the opinion that the scheme was 
feasible, but doubted whether it was possible to attain as 
of 110 miles an hour. He put the maximum, which could only 
be reached on certain sections of the line, at 100 miles an hour, 
and the ordinary speed at 90. It would be possible to stop the 
train within 500 yards, but only at great inconvenience to the 
passengers. It could be stopped comfortably withiu 900 yards, 
and that could be done without difficulty by short-circuiting the 
motors, which would have the effect of applying what was 
practically an electric brake. | 

Mr. PaRSHALL, electrical engineer to the Central London 
Railway, said that from experiments he had made he believed 
that 110 miles an hour was both a practicable and a safe s ; 

Mr. E. Hopkinson, managing director of Mather and Platt, 
Salford, expressed the same opinion. The construction of the 
proponon line would afford absolute immunity from derailment. 

n cross-examination, he said that he should put the limit of 
speed ‘attainable at 120 or 150 miles an hour. It depended on 
the strength of the materials used. The cost of the electrical 
equipment of the line would be between £450,000 and 
£500,000. ose 

Evidence was subsequently given by several business men 
belonging to Manchester and Liverpool as to the advantage the 
line would confer upon them. 

The committee then adjourned till Tuesday, when, on the 
resumption of evidence, Mr. A. STENNING, surveyor, expressed 
the opinion that the line had been laid out to avoid as far as 


possible important properties, about 32 miles passing through 


agricultural land. He agreed with the estimate of £451,000 for 
the purchase of property. ; 

Several wit nesses next gave evidence as to the values of the 
Pora line, and Mr. H. Farrciovuas testified to the unsatis- 
aotory mode in which existing railway companies dealt with 
local and goods traffic, and said that when a line of the 
character now proposed was in operation, they would be able 
to give improved facilities in this direction. Mr. W. MATHER, 
M.P., also spoke in favour of the scheme, whereupon the case 
for the promoters concluded. gre wars l 

Evidence was then called on behalf of the various opposing 
authorities, and the hearing was continued on Wednesday, the 


16th inst. 


Institution of Electrical Engineers.—On Wednes- 
day last Mr. A. W. Heaviside delivered, at Newcastle-on- 
Tyne, the inaugural address to the local section of the 
Institution. This address we hope to give fully in an 
approaching issue. The subjects treated of were widc- 
reaching, but special references were made to those elec- 
trical inventions connected with the district, A large 


gathering of electrical engineers was present at this opening 


meeting, and a hearty vote of thanks was passed to Mr. 
Heaviside for his address as first chairman, 
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MAXIM LAMPS. 


The Hiram S. Maxim Electrical Corporation, Limited, have 
sent us their list of incandescent electric lamps. For these it 
is claimed that no more than three watts per candle is required 
at any part of the life of the lamp. This high efficiency is also 
said to be accompanied by a long life. addition to ‘the 
ordinary candle-power lamps in low and high voltage the 
company manufactures high candle-power lamps for the lighting 
of large areas and all descriptions of outdoor lighting, and can 
supply such lamps up to 2,000 o. p. Lamps in fancy bulbs, 
flame, olive, and cylindrical in shape, are stocked in various 
voltages, also the standard shape of bulb in coloured glass for 
decorative purposes. The illustration herewith shows one type 
of these fancy bulbs, and of the filaments used in them. It is of 


Maxim Incandescent Lamp. 


a 52-0. p. lamp for a 100-volt circuit. There should be a large 
demand for the Maxim lamp on its merita, as mentioned above. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appearefl. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formulz must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 
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-Questioms, = 0 

271. What is the most convenient and pradtical method of 
carrying out tests on the heating, voltage drop, and insula- 
tion of a transformer with the usual apparatus available in 
a central station? —E. 83. i 

272. Give sketch and detailed description of a good form of 
„section street pillar for tramway work.—P. H. | 


Aswan. 

Question No. 261.—Describe a periodical routine of testing for 
a system of underground maina, the instruments necessary; 
and method of keeping records. | ä Bo ou 
Best Answer to No. 261 (awarded 10s.).—Iu practical 

work neither conductivity nor capacity tests are made on 
the mains. Methods of. testing the insulation resistance of 
mains vary considerably. It depends upon the type of 

main laid which system prevails, and, it may be added, 


| upon the type of man in charge of the mains. Take the 
| case of the simplest form of mains, a two-wire low-tension 


network. For this the continuons test to earth through a 
pair of incandescent lamps carinot be called periodical, 
neither is it of much use if both positive and negative con- 
tact earths ; but it is the test most generally used. With 
systems of distributing mains that are jointed solid, without 
testing facilities anywhere, it is almost a farce to do any 
testing at all, so. impossible is it to distinguish the weakened 
insulation on a comsumer’s premises from a fault on the 
mains. The usual plan is to trust in Providence, burn 
out the faults as they appear, and locate them by 
consumers’ bad language. Some -engineers who use good 
cable, well laid, and who wish -to keep maintenance 
expenses down, consider that periodic testing is not 
worth the trouble, especially after a few months havc 
elapsed since commencing a public supply: There aro 
others who have kept up the main tests daily, to the 
writer's knowledge, for over a year. The Board of Trade 
enjoin that tests must be made every week, except where 
one conductor is earthed. But it is wise to disregard the 
Board of Trade’s leniency as to the latter clause, and make 
things even by assuming the week to be a “-contraétor’s 
week.” Given a system of mains which can be subdivided 
into reasonable lengths, and can be easily disconnected 
from consumers at the service joint, there is good reason 
why tests should be taken once a month. Assume- high- 
tension alternating-current feeders, low-tension distributors, - 
and series arc circuits: a portable testing set, comprising 


60,000-ohm resistance coil, shunts up to 100 a galvano- 


meter with a compensating magnet, and a 200-volt battery 
on a truck (Silvertown pattern) is quite accurate enough. 
Hgh-Tension Feeders.—Cutout transformers and disconncct 
ċarth wires, if concentric system with outer earthed. Test 
between poles and to earth on each.. This test is best made 
on Sunday mornings, as current must be shut off, unless 
more than one feeder supplies the network, when the trans- 
former s low-tension fuses must be taken out also to avoid 
“feeding back.” . — 
Low-Tension Distribulors.—If it is possible to cut off con- 
sumers, test between poles; if not, test to earth on both 
poles separately. This can be made stock job for fine 
mornings, as there is little danger in disconnecting low- 
tension cables. r ee 
Are Circuits —Open the circuit at farthest lamp, and test 
between, then test to earth on both poles. A high test on 
this need not be looked for, but if unusually low, switch ` 
off all lamps and test again. N.B.—Be careful that the 
trimmers cut off the lamps they are working on, as the 
usual testing voltage of 200 may throw them off the posts. | 
The above is a rough method of testing, and should be 
permissible only when things are busy. the mains are 
laid and jointed, a record of the insulation of the cable 
length between each joint should be kept, and more par- 
ticularly a record of the insulation between each discon- 
necting box, whiéh should come about every quarter mile. 
These records should be entered in the test-book against 
the name or number of the quarter-mile section, and curves 
should be made. If a particular curve shows a prolonged 
drooping tendency, the joints on the section should be looked _ 
at, and broken, if necessary, for further testing, until the 
defective place is located and repaired.. ‘The weak spots: 


710 


on new mains take time to develop, according to their wet 
or dry location ; and, however well a main tests at first, it 
is no tee of permanent! good insulation. There 
are er methods, in which Ga ew voltmeters, electro- 
static voltmeters, vacuum tubes, and milliampere-meters 
figure, for testing while current is on, but these are super- 
ficial, although mostly ished with formulæ. A double 
pressure test on the high tension on occasional fine Sunday 
mornings is worth much of them.—J. H. C. B. 


Question No. 265.—The armature of a stationary-field alternator 
has ita halves connected in parallel. One of these halves 
is injured, and is completely disconnected. Explain what 
would happen if the alternator were now eled with 
the other machines. D 

Best Answer to No. 265 (awarded 10s.).—If when the 
engine is running at its normal spoed, and the field is 
adjusted to the usual amount, the faulty alternator shows 
the same voltage at its terminals, and has the same 
periodicity as heretofore, then, from an electrical point of 
view, we may contider it quite possible to synchronise and 
switch into parallel as before the accident. Let us examine 
if this is the case. The voltage at the terminals of the 
sound alternator would have been expressed by the formula 

E = K xp n CNN 105; 
where K - constant depending on ratio of pole-pitch $) 
` pole-breadth ; aiii 
p- number of pairs of poles ; l 
n- number of revolutions per second ; 
O= number of armature conductors in series; 
N = magnetic flux per pole. 

Now, it is evident that K, p, n, and N will not be affected 

in any way by disconnecting half of the armature ; C is the 


only term that could be interfered with, and this also 


remains unchanged, for, although half of the conductors 
have been cut out, the number in “series” remains as 
before, The voltage of the alternator, therefore, would be 
the same after as before the accident. The periodicity 
=pxn, and this also remains unaffected ; therefore, it 
should be quite possible for thé injured machine to be run 
in parallel. By cutting out one-half of the armature you 
reduce 5 5 ross-section of the 5 and 
consequently the c ing capacity to one- its 
former value. The engine, if © table dor driving the 
alternator in. ite former condition, will be now capable of 
giving ous power at least equivalent to twice the safe 
maximum ontput of the fealty machine. The governor 
will have to be regulated, therefore (if it is capable of such 
regulation), so that the engine may not fully respond to 
the demands made upon it when running in parallel, other- 
wise you will reduce the power capacity of the whole plant, 
or else run the risk of eee ail oro borik the arma- 
ture of the injured machine. 


Now to look at the question from a mechanical point of 
view. The field generated by the magnets of an alternator 
causes a strong résistance to the motion of the armature 
conductors when carrying current. The resultants of this 
resistance in either half of the armature are represented 
in direction in the figure by the arrows a and b. This 
rosistance is overcome by the power transmitted through 
the shaft from the engine, reacting forces occur, the 
resultants of which are represented in the figure by c and d, 
which each tend to force the shaft against the bearings 
in its own direction. When the machine is in perfect 
condition the field is symmetrical, and the current 
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passing through either half will be appresa ey 
equal, then a will be equal to b, and the reactions 
c and d, will be also equal, and . in 
direction, will neutralise one another; so that practically 
the only force tending to make the shaft bear harder in 
one direction than another will be the weight of tle 
armature iteelf. If we take the case in question, where 
only one-half of the armature is carrying current (let us 
suppose in the figure it is the upper half) the resultant, b, 
and the reaction, d, will practically disappear. There 
certainly will be a small resistance due to eddy currents, 
but very slight in ni ar with a. We shall now have 
the force, c, unopposed, and this, revolving as the armature 
revolves, will tend to make the shaft with t 
pressure against the bearings in its own direction. at 
effect this will have when running in parallel depends very 
much upon the bearings themselves. If there is a good 
top bearing and little play, it might be possible to run 
without much heating or jarring; but if the cap of the 
bearing is little more than a cover (as is sometimes the 
case), and if there is a good deal of clearance allowed, the 
consequences of running might, I think, be too serious to 
allow it to be continu W. G. M. 


Answer to No. 265 (awarded 5s.).—If the alternator is of 
ood modern design with a voltage drop from no load to 
ull non-inductive load not exceeding, say, 10 per cent. at 

constant excitation, it should work quite satisfactorily in 

parallel with other machines up to an output of its 
rated current. A alightly a synchronising current 
than usual may, however, pass between the machines. If, 
on the other hand, the alternator is one having a large 
armature reaction, serious mechanical vibration of armature 

or field may be set up due to half the magnet poles at a 

given instant, not having any active armature conductors 

ear them, being stronger than the other half, which are 

weakened by the armature reaction. This would produce 
a force varying in strength, but not in direction as 
far as the armature is concerned, and varying both 
in strength and direction as regards the field, and 
moving round the field at the same speed as the 
armature. This variation of flux in the magnets would 
also, unless they are thoroughly laminated, produce 
serious eddy currents in them. ith such an alternator a 
small amount of current could be obtained, but it should 
not approach half the rated current of the machine. In 
these considerations it is assumed that the armature is 
so wound that the coils cut out lie side by side on 
one half of the periphery, whilst the round coils cover the 
other half. Parallel connected armatures are, however, 
sometimes wound with the two parallel sets of windings 
both distributed over the whole periphery. If the armature 
is of this latter type, there will be no danger of the 
mechanical stresses mentioned being set up, and the 
machine, on the whole, will be more suitable than the 
other type for running with one of the parallels discon- 
nected.—Q. 

Question No. 266.—What would be the best plan for arranging 
a negative booster on an extended system of tramways 
where several routes require to have the current on 
as it were, sucked back by these apparatus? Would it 
be satisfactory to have the negative feeders 5 
to a bus bar, or to have a number of boosters wor 
on each feeder separately ? 

Best Answer to No. 266 (awarded 108.).—It would not 
be satisfactory to have the negative feeders connected to 
a bus bar which is supplied by one negative booster, for 
this reason: If the booster is designed to add, say 100 volts, 
to the negative side when a current of 50 amperes is flow- 
ing, then suppose there is a tram close to the feeding 
point A, which is taking 50 amperes, and there are no 
trams near to B and é if the point A is at earth 
potential, B and C will be negative to earth to the extent 
of 10 volts. On the other hand, suppose there is a tram 
close to each of the three feeding points, A, B, and C, 


on 
ng 


and they each take 50 amperes, then the booster will add 


30 volts to the negative side, and as the drop in each feeder 
is only 10 volts, each of the feeding points A, B, and C, will 
be 20 volts negative to earth. This state of things would 
be much worse than having no negative feeders at all, as 
the electrolytic troubles would be very much worse if the 
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earth currents flowed from the generating station earth- 
plate to the rails than if they flowed from the rails to the 


TO NEGATIVE 
Bus Bar 


earth-plate. The conclusion to be drawn, therefore, is that 
if you must have negative boosters, goe will require one 
for each feeder, and it must be adjusted to meet tbe 
requirements of that feeder. —J. R. P. L. 


Answer to No. 266 (awarded 53.).—A negative booster 


is used for lowering the drop of volts in the rail return of- 


a tramway in order to comply with Board of Trade rules, 
which only allow a drop of seven volts in any particular 
circuit. is question may be divided into two parts : (a) 
separate boosters on each feeder; (5) one booster for all 


the feeders. 
(a) The connections are shown below. The booster is 


run at constant speed, but the strength of booster field is 
varied by a coil in series with the trolley wire. Now drop. 


in voltage in a circuit is proportional to the current in the 
circuit, the resistance being constant. iy Lag & car is 
atarted at A, it follows that there will be a drop in voltage 


FEEDER 


+ TROLLEY WIRE 
— BOOSTER CABLE 


+ BUSBAR = 
= NEG BUS BAR 


RAILS 


on the rail return, and it is at this point the negative 
booster is useful. When more current is required on the 
trolley line the booster field is strengthened, and 10 to 
20 volte are generated. This new eurrent flows in the 
opposite direction to the main current, and opposing the 
return of current oe the rail forces it through 
the booster cable. It will be seen from the above that 
the negative booster depends for efficient working on 


generating and applying an ee voltage to any 
portion of the rail which is ing a large amount of 
current. Working under these conditions—that is, a 


separate booster to each feeder—these boosters are very 
successful. | 

(b) If a number of boosters are connected on a bus bar 
they act as one booster, so for simplicity we will consider 
one booster to all feeders. Ina power station the machines 
supply several feeders, and if the booster is to regulate 
for all the feeders, the regulating winding on the booster 


will have to take all the current generated so as to alter | 


strength of field to any of the different routes taking 
current. Suppose, now, one feeder, as shown in (a), was 
taking current, the booster will supply a current in the 
opposite direction opposing the earth return, but in this 
case we have a number of feeders connected on a common 
‘bus bar, and the current generated by the booster will 
traverse the path of least resistance—i.c., the one without 


.| effect was of the same order of 
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any opposing current in the rail; but this is just the 
opposite to what is wanted, so it will be seen that by 
grouping the boosters. together we defeat the main object 
for which these negative boosters are designed, and instead 
take a current from the bus bars, which is simply wasted. 
From the above it will be evident that each feeder must 
have its own booster.—F. M. Moopy. _ | 


PHYSICAL SOCIETY. 


At an ordinary meeting of this society, held on Friday last, the 
discussion of Prof. Lodge’s paper, on the Controversy Con- 
cerning Volta’s Contact Force,” was commenced by Prof. 
Armstrong, who expressed his indebtedness to the president for 
putting forth clearly what they were trying to understand, and 
said that it was hardly time for chemists to enter the discussion 
when physicists themselves differed. There had apparently been 
a change in front, since the effect was su to be due to 
(1) chemical action between metals or (2) oxidation. Prof. Lodge’s 
view was dntermediate, but approximated to the second, Prof. 
Armstrongs that from a practical point the existence of the 
effect was: unknown because sufficient precautions had never been 
taken to prevent chemical action. He urged the continuance of 
experiments similar to those carried out by Mr. Spiers, and atated 
that modern ideas of chemistry were favourable to the view which 
Prof. Lodge had taken up with regard to the Volta effect. - 

Mr. Glazobreok made some remarks upon the meaning of the 
term E which occurred in the expression for the Peltier effect ab 
the junction of two metals. If they confined their attention to 
an infinitesimal cycle at the junction of two metals at slightly 
different temperatures they got the equation for the Peltier effect, 
in which E was the potential difference at the point considered. 
If, then, assuming reversibility, they summed up all the infini- 
tesimal cycles round a circuit and got a finite cycle, the E. MF. of 
the circuit was a function of the two temperatures between which 
it was working. Differentiating with respect to temperature the 
total E.M.F. of the circuit, they got an equation whic appia to 
the circuit as a whole, and in which E was the total E. M. F. roand 
— asked if tical experim Id be suggestcd 

Mr. Price any cri ex ent cou suggestc 
to settle the question. i 

Dr. Lehfeldt called attention to some experiments which had 
been performed to measure the potential difference between an 
electrolyte and a gas. The electrolytes considered were chiefly 
aqueous solutions, and the potential differences obeerved varied 
largely. The surface tensions of the liquids were measured, and 
id was shown that the variations in the potential difference were 
very similar to those in surface tension This suggested, in the 
sere of electrolytes, true physical surface effects and nob chemical 
action. = 8 

The Chairman re marked that Dr. Lehfeldt evidently looked 
upon the metal-ether boundary as being the effective one. The 
experimental evidence was not sufficient to say exactly which was 
the effective contact, but it seemed to show that the metal - ether 
magnitude as the oxygen layer 
effect. Penang to Helmboltz, they ought to be related, and they 
ap tly were. 

he Chairman then read a paper by Mr. J. B. Tayler on The 
Heat of Formation of Alloys.” xperiments had been made 
upon alloys of lead with tin, bismuth, and zinc, and of zinc with 
tin and mercury. The method employed consisted in dissolving 
(1) the alloy and (2) the corresponding mixture of metals in 
mercury, and measuring the heat of solution in each case. On 
the assumption that the solutions obtained were identical, the 
difference between the heat of solution of the mixture and that of 
the alloy was the heat of formation of the latter. The calorimeter 
was a thin glass tube silvered on the outside, and supported by 
a stouter tube silvered on the inside. Suitable arrangements 
were adopted for the introduction of the metals or alloys, 
which were used in the form of fili Solution was often com- 
plete in less than a minute, and y took more than 24 minutes. 
he alloys first experimented upon contained their constituents in 
equivalent proportions, and the heats of formation were found to 
be small in 5 with those found for brass by Galt and 
Baker. It was thought that only a small tage of the atoms 
present had entered into definite chemical combination, and that 
more reliable results would be obtained by dissolving a small 
. of one metal in an excess of the other, and calculating 

m the experimental results the heat of formation of the gramme 
molecular weight of compound upon the supposition that the 


| whole of the small quantity of metal had entered into chemical 
combination by the exercise of ite normal valency. 


Using these 
numbers so obtained to find by Kelvin’s theory the potential 
difference which should exiab. between the metals concerned when 


pub in contact, results were arrived at which agreed neither with 
the Volta effect or the Peltier effect, but which were considerably 
i ; 1 7 i 1 ee) 


nearer the former than the latter. A 
A paper on The Want of Uniformity in the Action of Copper- 


Eine Alloys on Nitric Acid” was read by Dr. J. H. Gladstone. 
Experiments have been made by dissolving copper-zinc alloys in 
` nitric acid, following the method of Dr. Galt, and adopting the 


precautions mentioned by 
and these metals or alloys was very complica 


him. The reaction between nitric acid 
ted, and there was a 
difference between the products in the case of an alloy and in the 
case of the equivalent mixed metals. The gases evolved being 
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acid and less ammonia ; in fact, two of the alloys employed pro. 
duced no ammonia, 


couple which, in the presence of acid, seb up a vigorous action, 
and produced a different evolution of heat. 


alloys with uncombined zinc and copper. The alloy with 
38 38 per oent. of copper appeared to fairly uniform. 
Different observers disagreed as to the amount of heat produced 


by any reaction, bub the excess of calories in a zinc reaction over 


thoee in a copper reaction appeared to be fairly constant. Starting 
with 640 calories, the value, according to Galt, when copper was 
dissolved in nitric acid of specific gravity 1:360, they should have 
1,357 calories when zinc was dissulved, provided the chemical action 
was the same in each case. All the calometrical results from the 
different specimens of alloys would theoretically lie upon the 
straight line drawn between 604 and 1,357. This was practically 
so from pure copper to the copper 70 per cent. alloy, bub beyond 
that there was lees heat produced than that indicated by the 
straight-line law, the maximum deviation lying ab about copper 
37 per cent. The specimen containing 38 38 per cent. copper, 
which was nob far from the alloy CuZz oz, showed a loss of 32 
calories. The only way in which that deficit could be accounted 
for was by t upposing that the action of that alloy on nitric acid 
produced a largor quantity of nitrie oxide than in the case of 
pure copper. But allowing full force to that argument, it could 
not account for as much as 10 calories of the deficit. 
therefore a residual deficit as yet unaccounted for on chemical 
grounds. The author stated that it was desirable that experi- 
ments should be conducted on the zinc-copper alloys with solvents 
which gave a simpler chemical action than that produced by 


nitric acid. 

The Chiirman ponies out thad the results obtained by Galt 
for an alloy which appeared to a chemical compound, were in 
olose agreement with what would be expected from the existence 
of the Volta contact force. 

Prof. Armstrong said that the action of nitric acid on brass or 
zinc and copper was a function of the quantity of acid present, 
ite strength, the temperature, and the pressure, and that therefore 
it was unsatisfactory to conduct experiments using nitric acid as 
a solvent. He suggested the use of a solution of bromine, in 
which finely- powdered zinc, copper, and brass were easily soluble 
with a simple chemical reaction. 

Mr. Tomiiason pointed oub that ib was impossible to use the 
ordinary formula for the calculation of the Volta effect from the 
heat of formation of alloys unless they knew exactly the chemical 
composition of the alloy which was produced. 

Mr. W. R. Cooper, referring to Mr. Tayler’s paper, said it was 
difficult to see that anything could be proved by the application 
of the Kelvin theory to a metallic contact unless there was ground 
for believing that some particular alloy of fixed composition was 
always formed. There was also a further difficulty in converting 
heat of formation into E. M. F. in cases where the metals had 
different valencies, for there was no reason why one valency should 
be selected rather than the other. Referring to Dr. Gladstone's 
paper, Mr. Cooper said that it was possible that the difference in 
the reducing powers of mixtures and alloys might be due to local 
action, which would be more oun in the case of alloys. 
More bydrogen would be evolved and the reduction would be more 
complete. 


Prof. 8. P. Thompson then showed an “ Electromagnetic 
Experiment.” A circular coil capable of carrying a strong 
current was placed with ita axis horizontal in a tank of water. 
Into the tank were also placed some small magnets in sealed glass 
tubes so adjusted as to have a density approximately equal to 
that of water. The magnete just floated or just sank. On running 
a current through the coil it was possible to “fish” for the 
magnets, which, acted upon by the magnetic field, immediately 
made their way to the coil. When the current was carefully 
reversed upon the approach of a magnet, repulsion instead of 
attraction took place, and the magnet retreated. In general, 
however, reversal of the current produced reversed polarity in 
the magnet, and attraction still persisted. 

The society then adjourned until May 25. 


There was 


LEGAL INTELLIGENCE. 


CHAMBERLAIN AND HOOKHAM v. THE MAYOR, ETC., OF 
BRADFORD. 


This case was tried before Mr. Justice Farwell. Mr. J. Fletcher 
Moulton, Q.C., M.P., Mr. A. J. Walter, and Mr. Gray appeared 
for the plaintiffs ; and Mr. C. A. Cripps, Q.C., M.P., Mr. Bousfield, 
Q.C., M.P., and Mr. J. C. Graham for the defendants. 

The trial of this case lasted through the greater part of seven 
daye. Judgment has not yet been given. There will be no 
necessity to detail ab any great length the evidence, the case if 
we may say 80, being ab once simple and complex, but reducible 
toa short summary. In 1887, Mr. Hookham was granted letters 
patent (No. 4,225) fora motor meter. Under this patent current 
meters have been made and extensively used for direct currents ; 
bub although the patent specification contains allusions to an 


Discrepancies in results might be due to the 
fact thab the zinc and copper in contact formed a zino- copper 


Difficulties arise 
in the investigation, because the alloys used might not be 
definite chemical compounds, but mixtures of two or more 
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small in the experiments performed, attention was directed to the 
determinatien of the substances remaining in solution —i. e., the 
nitrous acid and ammonia. The alloys gave much more nitrous 


alternate-current motor meter, we do not gather that any alternate- 
current meters under this patent have been put on the market. 
The Bradford Corporation use a Thomson - Houston energy motor 
meter, and it is claimed that this meter is an infringement of 
Patent No. 4,225 of 1887. The trial was partly to determine the 
following cohundrum : 

An energy meter measures volts x amperes = watts. 

A current meter measures ampere-hours. 

When an energy meter is u upon circuits with volte constant, 
does it become merely a meter to measure the variable factor left, 
and nothing else? and partly, does Patent No. 4,225 sufficiently 
disclose an alternate - current meter eo as to bring a su uently 
constructed meter within such disclosure! The plaintiffe have 
previously obtained a favourable judgment as regards the validity 
of the patent before Mr. Justice Wills. 

The evidence of the witneeses on the plaintiffs’ side went to 
show (1) that the Hookham meter was the first practical motor 
meter put upon the market; (2) that in its construction it embodied 
new features (a) a form of magnet of great power and constancy, 
(b) large diminution of friction ; (3) that vhe specification indicated 
how to construct an alternate-currenb meter (having consideration 
of the knowledge at the time), although its details and drawings 
were more particularly directed to the construction of a direct- 
current meter. 

Mr. Hookham, in his evidence, described the principles and con- 
struction of a motor meter, which consist essentially of two parts, 
the motor and the brake. Assuming the field of the motor con- 
stant, the armature movement would roportional to the current. 
If she armature is driving a disc in which Foucault currents are 
generated and doing no other work, then the resistance of 
the Foucault disc will be portional to the speed. Hence, 
under these conditions, the rotation of the disc will be 

roportional to the current. This supposes that the losses 
due to friction of the apparatus are negligible. One of the 
improvements introduced by Mr. Hookham was to decrease such 
friction to a minimum. He did this by the use of friction wheels, 
mercury contacts, and compound windings. With regard to the 
construction of powerful and constant magnets, Mr. Hookham in his 
specification describes both electro and permanent magnete, prefer- 
ring to use in his meter permanent magnets, which were 
to form as nearly as possible a closed magnet system, in 
which the polar ends were to be very large in comparison 
with. the distance separating those ends in which the 
brake disc or armature disc would have to revolve. When 
electromagnets were ueed under certain conditions they 
would be saturated, bub the specification indicated that under 
other conditions saturation was not necessary. With reference to 
the Bradford works, he understood that the voltage was very 
constant, and the witness explained the functions of the various 
parts of the motor meter used at Bradford, pointing out that there 
was shunt winding upon the field coils, a small shunt wire being 
used bo give a starting force against the friction of the armature, 
and that there was a small current always passing through the 
armature, that dhe armature did nob rotate till the current 
through the field coils. 

In croas-examination, witness said that in circuits with both 
factors inconstant the energy meter would give à measure of that 
inconstancy, while the current meter would not do so. The 
current meter does not take notice of change of pressure. Ib 
is designed on the assumption that changes of preasure need 
not be taken notice of, whereas the energy meter chronicles the 
result of both current and pressure. He admitted that, so far as 
the arrangements were concerned, the defendants’ meter was mate- 
rially different from the Hookham meter. A good many questions 
were asked concerning power and. constancy and method of 
making powerful magnets. In order to show certain anticipatory 
instruments, a reference was made to Siemens's energy measure 
and certain papers of M. Marcel Deprez and Mr. Uppen- 
born, these two iatter papers not baving been before Mr. 
Justice Wills. Ib was admitted that Profs. Ayrton and Perry bad 
given a theory of such meters, that M. Marcel Deprez had also 
given a theory of motor meters, that Messrs. Siemens had oon- 
structed a meter to which M. Marcel Depriz suggested vhe 
addition of a Foucault disc similar to that used in his speed 
indicator. It was admitted that the defendante’ motor arrange- 
ment was practically the same as the Siemens motor arrange- 
ment except for the compound mincing device. Ib was subse- 
quently argued that, although Messrs. Siemens had a wattmeter 
and M. Marcel Deprez and Mr. Uppenborn had discussed the 
requirements, and both they and Profs, Ayrton and Perry had 

iven the theory, that no practical instrument was made from that 
Eaowledge, therefore the knowledge was insufficient to invalidate 
the plaintiffs’ patent. Id was admitted that, although Messrs, 
Thomson and Houston's system was a practical combination of 
Seimene’s instrument and Deprez’s suggestion, ib needed certain 
modifications before it could become a practical instrument, and 
that a silver commutator with silver brushes had been added and a 
modification in the brake magnets made. 

Mr. Swinburne agreed that Mr. Hookbam's meter was a 
current and nob an energy meter, that it consisted essentially of 
two parts: the motor, whose epeed depended upon the current; 
and the brake, whose torque depended upon ite speed. Combin- 
ing the two he obtained a straight-line law reeult. In examination 
and croes-examination he went through the anticipatory literature 
and patents, and held that nowhere was there indicated the way 
to make a practical motor meter, and that, although meagre, there 
was sufficient indication in the plaintiffs’ specification to enable an 
alternate-currentd meter to be constructed. 

Mr. Dugald Clark thought that Mr. Hookham was the first 
to invent a practical motor meter. Asked as to his views on the 
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infringements, he said: They infringe the first claim, because 
they have a meter consisting of two parts. One part is a motor 
having the straight-line law ; the other part is a magnetic brake 
having the straight-line law. Both motor and brake work, in a 

werful and constant field, and that is what I understand the 

d claim claims. They work in a powerful and constant field ; 
they have the motor, and they have the brake juet the same. 
Then the third claim I consider to be infringed, because they 
use a magnetic brake for the pu of an electric meter, 
so constructing the magnet as to maintain constancy and power— 
that is, that large pole-pieces cloeely approach to each other, and 
that, as I understand, they do, and that I believe to be Mr. 
Hookham’s invention.” 

Mr. Walter: In use upon bhe circuite of the Bradford Corpora- 
tion, what in fact does the instrument measure! 

Witness; Current; I am sure about that. There is a great 
trouble in all instrumente in which there is a starting coil runnin 
away without any current passing through the ps ab 
There is a great deal of trouble in connection with all meters of 
that class. A comparatively small variation of potential will 
make the starting force so 6 as to run the meter, and it is 
quite a common thing in meters of that class for them to be 
ranning when there is no current going through them at all. The 
consequence is that any meter of that class must be made fora 
very emall range of potential. If it were made for a large potential 
range, either of two things would happen: either you could nob 
start with a low current, or if you went over the potential, the meter 


would over-run. 
| (To be continued.) 


-BULSTRODE AND OTHERS v. JULIUS SAX AND CO., 
LIMITED. 


This case was tried before the Lord Chief Justice of England 
and a j ap jury lasb week, and judgment was given on Friday 
last. Ib was an action for libel arising out of a circuiar iseued by 
the defendants, in which it was stated that Messrs. Bulstrode and 
four other members of the staff of Julius Sax and Co. had been 
discharged, and casting imputations onthem. These five gentle- 
men had left the firm and started in business for themselves. 
They then issued a circular reading as follows: ‘‘ The firm of 
Julius Sax and Co. Limited, having gone into voluntary liquida- 
tion, we, the undersigned, being the s of the various depart- 
ments named below, have formed ourselves into a syndivate to 
carry on the business of electrical engineers and electric light con- 
tractora at the above address, assisted by several of the late 
employés of the old company, working on the lines of the 
old firm, manufacturing the best articles, and putting in 
first-class work only. Trusting for a share of your support, 
which shall receive our best attention, we remain.” The 
libellous circular was issued by the defendant company in 
answer to this. It commenced: ‘‘It has come to our knowledge 
that certain former employés of the firm who were discharged by 
us have sent out to our customers a circular containing misleading 
statements which may possibly be injurious,” ond went on to state 
that ‘‘the business will be carried on precisely as heretofore at 
the above address by a thoroughly competent staff and under 
the guidance of well-known electricians, while ab the same time 
the services of euch of the former staff who have proved them- 
selves capable and competent have been rebained,” and then, lastly, 
In order to prevent servants whose services we have nob thought 
it right in the interests of the company to retain from prejudicing 
our customers, we think it is only necessary to call your attention 
to the above facte.” 

The jury awarded the plaintiffs £250 in all, or £50 each, and 
certified for a special jury. | 


TROUBLE ABOUT A DYNAMO. 


In the Westminster County Court on Monday, his Honour Judge 
Lumley Smith, Q.C., tried the case of Cunnington v. Buxton, in 
which the plaintiff, a firm of electrical engineers carrying on 
business at 93, St. Martin’s-lane, W.C., sued the defendant, the 
proprietor of premizes at Whitehall, to recover the sum of £39 
19a. 6d. in respect of electrical work carried out to his instructione. 
The defendant set up a counterclaim of £45. 12s. damages alleged 
to have been suffered owing to the defective manner in which the 
work was carried out, © 

Mr. Drake (barrister) appeared for the plaintiffs, and said the 
claim was in respect of certain work done to the defendant’s 
dynamo, which, ab the time ib was handed over to the plaintiffs, 
was so defective as to necessitate its removal for repairs. When 
the work was completed the machine was returned to the defen- 
dant, who, through his manager, refused to accept ib. 

Mr. Joseph Smith Cunnington was call and said the 
defendant complained of the dynamo making too much noise, 
and upon his examining it he found that the rings were out of 
gear. He also found that the plummer blocks were wrongly fixed, 
and that a good deal of work was required to be done. 
machine was completed it was delivered at the defendant's place, 
but he refused to accept it. 

The Defendant was called, and said his case was that the 
plaintiffs’ chargea wero excessive, inasmuch as when he consulted 
them on the subject they told him that the defects could be pub 
right in about three hours. As a matter of fact he had suffered 
severe loss in his business by being deprived of the use of the 
dynamo, and that was why he was counterclaiming for damages. 


deleted. 


When the 


After a lengthy hearing his Honour gave jud d for the 
plaintiffs for £20 and coste, and also judgment in their favour on 
the counterclaim. 


TRADE SECRETS. 


Ab Clerkenwell, Frederick Parton, 27, a clerk, of Ruthin-road, 
Westcombe-park, was charged with stealing from 39, Hartham- 
road, Holloway, two letters, value 5s., the property of the Jandus 
Arc Lamp and Electric Company, Limited. Mr. A. Jones, the 
manager, stated that he believed that the trade secrets of the 
firm were being revealed, and he suspected that two letters 
addressed by him to one of the directors of the company, 
describing details of some valuable experiments, had been appro- 
priated by Purton. The latter had admitted the offence, and 
when his lodgings were searched by Detective Powell, Y Division, 
a mass of correspondence containing secrets in connection with 
the company’s business had been found. The defendant said the 
letters were handed to him to copy by another clerk. He took the 
letters for his own use and information and nob to reveal trade 
secrets to another firm, He did nob think he was doing wrong. 
In reply to the magistrate, Mr. Jones said the majority of the 
letters found at the prisoner’s lodgings were copies and nob 
originals, Mr. Chapman said that the prisoner had perhaps been 
guilty of a breach of trust in revealing trade secrets, bub he did 
not think a charge of felony could be sustained. The prisoner. 
would be discharged. a l , - 


EE ——ů— 


COMPANIES’ MEETINGS AND REPORTS, 


NEW GENERAL TRACTION. 


The fourth annual general meoting of the New General Traction 
Company, Limited, was held on the 16th inst., at Cannon-street 
Hotel, E.C., Captain Francis pany (ine chairman) presiding. 

The Chairman, in moving the aay of the report, already 
noticed by us, gave a historical sketch of the Company’s history 
during the last four years. Then, he said, they had only £50.000 
of preference capital. Since that time an additional £200 000 
had been subscribed, and more was required before they could 
finish the works in hand, and reap the full benefit of what they had 
been doing. They had in their treasury now about £100,000 
in the Coventry Electrical Tramway, £165,000 in the Norwich 
Electrical Tramway, £21,000 in the ponies Southern Electric 
Tramways, £1 973 in the Light Railway Syndicate, and £76,000 
in the Philadelphia, Morton, and Swathmore Street Railway Com- 
pany. The Coventry tramway was opened last J anuary, and it 
was too early to say with any accuracy what would be the result 
of the working of it. The Norwich line was completed, and he 
hoped that within the next three weeks or a month they would be 
able to ask the Board of Trade to pass the work, and that in the 
course of six weeks the line would be running. The Philadelphia, 
Morton, and Swathmore Street Tramway was a line of about 20 
miles in the neighbourhood of Philadelphia. Baron Emile B. 
D’Erlanger had visited the same four or five months ago, and waa 
perfectly satisfied with ib. 

Baron Emile B. D’Erlanger seconded the motion. 

Mr, Kitchen suggested that the preference dividend should be 
paid half-yearly, and that the directors should furnish a report 
every eix months, 

The Chairman promised that a report and statement of accounts 
should be submitted at the end of each six months, and a dividend 
paid if there was any. 

The resolution was carried. 

Captain Francis Pavy was re-elected a director of the Company 
me, Messrs. Deloitte, Dever, Griffiths, and Co. were reappointed 
auditors, 


An extraordinary general meeting was held subsequently, ab 
which the following resolution was : ‘That the articles of 
association be altered in manner following: (a) The following 
article shall be substituted for Article 82—namely, the chairman 
shall be entitled to receive by way of remuneration £400 per 
annum, and each of the other directors £200 per annum; and the 
Board shall be entitled to receive by way of additional remunera- 
tion in each year 5 per cent. of the ned profits of the Company 
remaining in that year after payment to the holders of ordinary 
shares of a dividend of 8 per cent. on the amounte paid on their 
ordinary shares ; such additional remuneration shall be divided 
among the directors in such proportion and manner as they shall 
from time to time agree, or, in default of agreement, equally. The 
Company, in general meeting, may increase the amount of such 
remuneration, either permanently or for a year or longer term. 
(b) In Sub-Clause E of Article 84 the words one-half’ shall be 


SE 

Leith. —Noew difficulties have arisen with regard to the purchase 
of the tramways. The Edinburgh and District Street Tramways 
Company and the Leith Company have agreed to leave their offers 
open for some time, but the latter have refused to deduct £2,000 
from their offer of £90,000 as the price of the undertaking aa 
requested. In the event of the Corporation nob seeing their way 
to adopt £90,000 as the basis of purchase, no recommendation will 
be made to the Council ab this time to accept the offer of the 
company. i j 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 


Dundee.—The Town Council invite tenders for the supply of 
Tenders by May 22. Details in our advertisement 


popper bonds. 
columns. 
Dundee. — The Gas Commissioners invite tenders for the supply 
of amall coal and electricity meters. Tenders by May 31. Details 
in our advertisement columns. 

Viadivostock (Siberia). — The Russian Government invite 
tenders for the concession of constructing and working electric 
tramways and light in the town. 


Walthamstow.—The Urban District Council invite tenders for 
the erection of arc lamps and the supply of incandescent lamps 
and accessories, etc. Tenders by May 29. 

Glasgow.—The Corporation invite tenders for indiarubber- 
covered and lead-covered braach cables and carbons for one year. 
Tenders by May 19. Details in our advertisement columns, 

Giasgow.—The Corporation invite tenders for the supply of 
two sets of switch 8 and instruments for 4,000 amperes each. 
Tenders by June 12. Details in our advertisement columns. 

Wick and Lobster. Tenders are now being asked for the work 
of constructing the Wick and Lybster Light Railway, which will 
extend from Wick station to the village of Lybeter, 134 miles. 


Newoastle-upon-Tyne.—The Corporation invite tenders for 
ewitchboards, underground feeders, and pumping apparatus. 
poe. by May 25 and June 1. Particulars in our advertisement 
columns. 


Southampton.—The Corporation invite tenders for the supply 
and erection of one water-tube boiler, with steam and other pipes, 
and sundry ironwork. Tenders by May 28. Particulars in our 
advertieement columns. ` i Í 

Devonport.—The Corporation invite tenders for the supply, 
delivery, and laying of electric light and traction feeders, distri 
butors, boxes, etc. Tenders by May 25, Particulars in our 
advertisement columns. _ 

Edinburgh. —The Corporation invite tenders for elevators and 
conveyors for coal and ashes in connection with McDonald-road 
electricity supply station. Tenders by May 21. Details in our 
advertisement columns. l g 

Chelmsford. —The Town Council invite tenders for lighting the 
public streets and public clock within the borough with electri- 
city, gas, or other illuminating power, for three or five years fiom 
March 25,.1901. Tenders by 22nd inst. 

Bradford.—The Corporation invite tenders for the conetruction 
and delivery of two steam-engines and two dynamos of 1,000 kw. 
capacity cach for their electricity works, Valley-road. Tenders 
by May 24. Details in our advertisement columns. 

Crewe.—The Town Cuuncil invite tenders for the wiring of the 
municipal offices, market hall, and eorn exchange, and for supply- 
ing lamps and fittings for electrically lighting the same. Tenders 
by June 11. Details in our.advertisement columns, 

Bradford.—The Corporation invite tenders for the delivery and 
erection of coal-conveying apparatus and hoppers, aleo of ash-con- 
veying apparatus, ab their electricity works, Valley-road. Tenders 
by May 31. Details in our advertisement columns. 

Pan tick. — The Corporation invite tenders for the construction, 
supply, and erection of dust destructor, with furnaces, flues, 
water. tube boilers, economiser, fans, and forced-draught appliances. 
Tenders by June 8. Details in our advertisement columns. 


. Leeds.—The Lighting Committee invite tenders for two or three 
(ab the option of the committee) 630 kw. two-phase generators ; 
and one or two (at the option of the committee) sets of surface- 
condensing plant. Tenders by May 28. Details in our advertise- 
ment columns 


London.—The Streets Committee of the Corporation of London 
invite proposals from firms or persons experienced in the manu- 
facture and use of electric motorcars for the hire of an electrically- 
driven dustoart. Tenders by June 1. Full particulars in our 
advertisement columns. 


Bradford.—The Corporation invite tenders for the supply and 
delivery of electric motors (enclosed type) of 41 h.p., 7 b.p., and 
10 h.p.» for a period of 12 months commencing July 1, 1900, and 
terminating June 30, 1901. Tenders by May 24. Details in our 
advertisement columns. 

Wolverhampten.—The Tramways Committee invite tenders for 
the construction of tramway track and contingent work in Dudley- 
road, Cleveland-road, Bilston-street, Piper’s-row, and Fiveways, 


mainly double track, Tenders by June 26. 


Dandee.—The Town Council invite tenders for the overhead 
equipment of the following routes: (Section 14) Perth-road 
(extension) route; (2a) Lochee (extension) route; (3) Blackness. 
road route; (4) Princes - street and Forfar-road route. Tenders 
by May 31. etails in our advertisement columns. 

Crewe.—The Town Council invite tenders for the supply and 
laying down of about 25,000 yards of three-core cable for sbreet- 
lighting extensions, and the supply of upwards of 500 lampholders 
and reflectors for adapting the existing lamp-posts for electric 
light, Tenders by May 26. Details in our advertisement columns. 

Leeds.—The Lighting Committee invite tenders for two or 
three (ab 
generators, comprising 5 engines and alternators, 
and one or two (at the option of the committee) sete of surface- 
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gronna mains, conduits, and roadwork for 
i 


the option of the committee) 630 kw. two-phase 


condensing plant. Tenders by May 28. Details in our advertise- 
ment columns, 

Bridgwater.—The Town Council are prepared to receive tenders 
for the supply and erection of boiler-house plant (boilers, fittings, 
steam and exhaust pipes, etc.), engine-house plant (steam 
dynamos, pumps), switchboards, etc., underground mains, lamp- 
posts, etc., accumulators, meters, and crane, Tenders by June 7, 
Details in our advertisement columns, 

London, 8.%.—The South London Electric Supply Corporation, 
Limited, invite tenders for the complete installation of 8,000 lights 
on the premises of 500 consumers in any part of the area of the 
company’s supply, and also for the installation of two are lights on 
the premises of any consumer in the same area. ers by 
June 2. Details in our advertisement columns, 

Worksep.—The Urban District Council invite tenders for 
steam dynamos, balancers, boosters, and motors, Lancashire 
boilers, steam, exhaust, feed-water and condensing-water pipes, 
fuel economiser, condenser, and feed pumps, switchboard, accumu- 
lators, cables, joint boxes, arc lampe and poste, and overhead 
travelling crane. Tenders by May 23. Details in our advertise- 
ment columns, 

Londen, W.—The Central Electric Supply Company, Limited, 
invite tenders for the supply, delivery, and erection of two 
1.200. i. h. p. Willans engines, each direct coupled to a three-phaee 
H.T. generator ; six three-phase H.T. motors, each direct coupled 
to a ET. continuous · eurrend generator; and switchboards and 
connections for above plant, Tenders by May 22. Details in our 
advertisement columna. 


Brussels.—The Council of Sb, Jilles, lez-Bruxelles, will receivo 


tenders for the installation and the setting to work of a distri- 


bation of electricity upon a part of its district. Conditions of 


contract, with plan, may be obtained on payment of 3fr., ab the 
office specially 33 with the above, No. 14, Parvis Sb. Jillee, 


St. Jilles (Brussels). nders should be addressed to the Mayor of 
St. Jillee, lez-Bruxelles, before 2 p.m. on Sept. 19. 


Madrid.—The Secretary of State for Foreign Affairs has received 


a dispatch from her Majeaty’s Ambassador at Madrid, stating that 


tendera are invited by the Spanish Government, to be received 


not later than July 7, for the concession of an electric tramway 


from the Puerta de Hierro, Madrid, to Aravaco and Pozuelo. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 


Office any day between 11 a.m. and 5 p.m. 


London, S. W. The Asylums Committee of the London County 


Council invite tenders for (1) the installation of electric lighting: 
and power (except generating plant); (2) the installation of tele- 


phones, tell-tale clocks, fire-alarms, and call bells at the Horton 
Asylum, near Epsom, Surrey. Tenders, endorsed Tender for 
Electric Lighting, Horton Asylum,” or ‘‘ Tender for Telephone, 


&o.. Installation, Horton Asylum,” by 10 a.m. on Jane 16. Details 


will be found in our advertisement columns. 
Port-y.waen and Llangynog.—The Cambrian Railways Com- 


pany invice tenders for the construction of a light railway, about 


15 miles long, 4ft. Sin. gauge, commencing by a junction with 
the branch of the Cambrian Railways at Port-y-waen, in the county 


of Salop, and terminating av Llangynog, in the county of Mont- 
gomery. 


Plans can be seen, and copies of specification and quan- 
tities obtained, on payment of £1. Is., at the office of Mr. A. J. 
Collin, engineer to the Tanab Valley Light Railway Company, 
Oswald road, O-westry. Tenders by June 5. 

Sutton Coldfie'd.—The Corporation invite tenders for tho 
supply and erection of water-tube boilers, with fittings, econo- 
mieer, feed pumps, etc., pipework, etc., in engine and boiier 
house, three steam dynamos (vertical enclosed high-speed engineer) 
and motor boosters, storage batte:ie3, main switchboard and con- 
nections, eight-ton overhead engine-room travelling crane, under- 
rivate and public 

ghting, arc lamps (enclosed) and posts, and station lighting. 
Tenders by Juna 21. Details in our advertisement columns. 


RESULTS OF TENDERS: 


Cardiff.—The tender of Edwards and Armetrong at £286, for 
wiring and fitting up the electric light in the new fish market, has 
been accepted. 


Halifax.—The Guardians have accepted the tender of Mr. R. 


Middleton for installing the electric light ab the new Skircoat 


Hoepital, at £1,787. | 

Keighley.—A tender has been received from the Pendleton 
Ironworks, Manchester, for constructional steelwork in con- 
nection with the buildings for electricity works, amounting 10 


41 112. 16. 64. 
amounting to a route length of about one mile seven furlonge, | 


Liverpool.—The Select Vestry have accepted the tender of 
Messrs. Campbell and Isherwood, 30, Regent - road, Bootle, Liver- 
pool, for an installation of about 100 lights in connection with the 
nurses’ heme of the workhouse, Brownlow-bill. 

Plymouth.—The Corporation bave received the following 
tenders for the supply and erection of the overbead electric equip- 
ment of the Compton section of the tramways: British Insulated 
Wire Company, £3,270; R. W. Blackwell and Co., £3,433 
(accepted). | 

Fulham. One hundred meters are to be obtained from each of 
the following firms: British Thomson- Houston Company, Limited 
(Thomson meter); General Electric Company. ted (Aron 
meter); Messrs. Venner and Co. (Chamberlain and Hookham), at 


an estimated cost of £1,505. 9s., subject to their agreeing to 
supply the lesser number at a 


price pro rata to that which they 
quoted for the 260. i 
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letter was referred to the Streets Committee to consider the matter 
fully and to report to the Court. 


E BUSINESS NOTES. 


TRACTION. 


Darwen.— The profit for the past year on the tramways 
amounted to £1,054. 

. Blackpool,—The new line through the park will probably be 

opened before Whit- week. ö 
` _ ‘Trawdén.—The Light Railway Commissioners have granted the 
Coltie and Traden ‘tight railway order. 

Dukinfield —The.Conncil have sealed a joint pu ecard with 
Hyde to the Light Railway Commissioners for an er 

way. e N 

Farnworth Colonel Yorke has fixed upon to-day for bis 
inspection of the Horwich and Hulton and Farnworth and Kearsley 
sections of the tramways. re oe | 

Compagnie Generale de Traction of Paris.—The increase of 
capital to 30,000,000fr. by the issue of 100,000 new shares of 100fr. 
each has been eanctioned, E 3 

. Central London Kaulway.— Trial trains are running daily on 
the Central London Railway. Ib is expected that the end of next 
month will see the opening to the public. l 

riments on the Underground. —Tho experi mental electric 
motor train is now running between Earl’s Court and Higb -ntreet, 
Kensington, between the hours of 9 a.m. and 4 p. m. 

Govan.—The Lower Ward District) Committee have agreed to 
support the application by the Glaegow Corporation for powers to 
conetruct a tramway on the Govan and Renfrew road. re 

' Scarborough. —Tho Corporation have decided to obtain expert 
opinion as ‘to the feasibility of making a tramway on the north 

de, from the top of the North Cliff to the Clarence Driye. . . 

Sedgley.—The Tramways Committee's report states that the 
position of the span poles and other fittings to be erected by the 

ritish Electric Traction Company have been considered and 
dealt with. | : 

-Greenock.—The agreement between the Police Board and the 
directors of the Greenock and Port-Glasgow Tramways Company 
for leasing by the company of the lines within the burgh was 
signed on the 15th inst. | 

Hull.—The Corporation's workmen have now .started setting 
back some of the frontages on the Beverley-road.. This is a pre- 
liminary to commencing the laying of the electric tramlines in 
that main thoroughfare, 3 . 

Wolverhampton.—The Tramways Committee have reconsidered 
their former decision, and decided to commence the laying down 
of the new lines from Snowhill to the Fighting Cocks with the 
gauge already decided upon for all the, different routes. 

Northampton.—The Town Council are in favour of a light 
railway from Northampton to Kettering, vid Kingsthorpe, 
Kingsley Park, Abington, Weston Favell, Moulton, Overetone, 
Sywell, Holcot, Harrington, Walgrave, and Broughton. ; 

-Cork.—The County Council have accepted a proposal from the 
tramway company in connection with the extension of the electric 
tramway system to Blackrock, guaranteeing the payment.of £50 
annually to the County Council for the maintenance of the roads. 


Kingston.—The Light Railway Commissioners will hold an 
enquiry at the Assize Courts on the 22ad insb, as to the expediency 
of granting the application of Messrs. Greenwood and Batley, 
Limited, for an order authorising a light railway for Kingston, 
Surbiton, and district, ae 

Bath.—Thoreportrecommending that jointbapplication be made to 
the Light Railway Commissioners for order to construct overhead 
tramways in the city has passed the Town Council. The parties 
who will enter into the agreement are Sir James Sivewright, 


K.C.M.G., and Mr. Leopold Hirsch. E 


Swadlincote.—The matter of electric brams hag created a good 
deal of interest in the Swadlincote Urban District Council’s area, 
and. public opinion is in favour of the scheme, but there is a 
divided feeling as to whether iù would be better to municipalise 
the scheme or leb a private company introduce it. 


Thornhill.—The District Council bave resolved to ask the British 
Electric Traction Company for an interview either in London or at 
Thornhill, preferably at Thornhill, at an early date, as the Council 
could nob allow the proposed order to pass in ite present form with 
reference to their right of purchase of the undertaking. §-— 


Burnley.—At a recent meeting of the Corporation Tramways 
Committee a resolution was passed that it was desirable to relay 
the tramway lines within the borough as soon as practicable after 
the acquisition of the tramways by the local authorities. The 
borough surveyor and the electrical engineer were instructed to 
prepare preliminary plans and specifications for the carrying out 
of the work. . | 

Birmiogham.—The Tramway Sub-Committee have been asked 
by the Birmingham and Midland Tramway Company to allow 
them to erect overhead electric wires on the Dadley-road route, 
The committee will first ascertain the opinion of the Smethwick 
Town Council. The Public Works Committee of the City Council 


has been visiting Liverpool for the purpose of inspecting the 


various overhead systems. l 
Farringden-street Tramways.—Ab the last meeting of the 
Court of Common Council, the London County Council’s proposal 
to conatruct. a new tramway from Farringdon-road to Ludgate- 
circus was discumed. Ib was said that it should be made clear 
whether it was to be electric traction or otherwise. Finally, the 


er for a licht 
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Ashton-under-Lyne.—A joint meeting of representatives of the 
boroughs of Stalybridge, Dukinfield, Mossley, and Hyde has been 
held, at which representatives were present from each town. The 
consulting engineer preeented a draft report upon the tramway 
scheme. which was favourably considered, after which the meeting 
was adjourned in order that a scheme for the financial arrangements 
might be prepared. The Council have resolved to exercise the 


statutory powers of purchasing such part of the undertaking of 
the Manchester Carriage and ways Company as is within 
their borough. 


Kirkoaldy.—The Town Council have adopted the Tramways 
and Electric Lighting Committee’s recommendation that the 
Council should proceed at once to establish both tramways and 
electric light, and that it be remitted by the Council back to the 
committee with powers to proceed with the work, including pra 
to engage an engineer and to inour all the neceseary initial 
expenses. It is understood, however, that before the contracts 
for the building of oe power station, the construction of the 
tramways, and the introduction of the electric light are entered 
into, the committee shall report to the Council. 


Coatbridge.—The Town Council have decided to enter into an 
a end as to a tramways scheme submitted to them by Mr. 

urphy, whose scheme has been adopted at Paisley. The line is 
to be a double one in the main portion of the town, and the pro- 
moter binds himself to construct a tramway from the Whitelaw 
Fountain along Sunnyeide-road to the Redbridge, when the. 
concern is earning 5 per cent. He will have the rigbo Lo construct 
a line by way of Dandyvan without any extra payment. He 
8 to wrist p work within two dd. the Act receiving 

© al assent, The fares are nob to ex per passenger per 
half mile, and there will be half-mile stages. 3 

Light Raflways.—Tbe Light Railway Commissioners have 
submitted an order to the Board of Trade for the construction 
of a light railway from Ravensthorpe to Cleckheaton, and for the. 
construction of light railways in the borough of Barnsley, and the: 
urban districts of Woraborough and Monk Bretton, in the West. 
Riding, Yorks, Applications have made for light railway. 
orders for lines to be constructed from East Dereham to Hellesdon, 
and Costessey to Hellesdon, and from Bury St. Edmunds to 
Stanton, Stanton to Attleborough, Stanton to South Lopham, and 
South Lopham to Diss. An enquiry will be held at Leeds on 
Jane 7 to bear the applications made by the Electric Traction 
ra pre Limited, for powers to construct tramways in certain 
distriote of the West Riding. ? l 1 

Glasgow. —Tbe Tramways Committee’s minutes having refer- 
ence to the proposed extension of the tramways to eee A do 
Renfrew have been agreed to. The Glasgow Corporation have 
parliamentary powers to construeb a lise to the eastern boundary 
of Paisley. An arrangement has been entered into with the 
Paisley authorities whereby the latter have agreed to construct a 
line from the centre of the town to connect with the Glasgow 
Corporation line ab the boundary, and to lease this line to the 
: Glasgow 5 Ia regard to the Renfrew extension the: 
‘report stated that the Tramways Committee had agreed with the 
Lanarkshire County Council to jointly oppose the present Bill in 
Parliament, and to jointly ask Parliament in a future session for 
powers to enable the Glasgow Corporation to continue their line of. 
tramways to the boundaries of Renfrew. 


Paisley.—The amended agreement, the acceptance of which we 
noticed in our last issue, iays ib down that Paisley shall construct 
the eastern section of the main line from the Cross and lease it: 
to Glasgow Corporation, sq that they may ran cars direct from 
Glasgow. Mr. Murpby is to have a lease, so that he can run cars. 
from the west to the eastern boundary, each paying rent pro rata, 

Then, while daros en asp shall ab the end of 25 years have 
power to apply to Parliament, with the support of the company, 
‘for the right to acquire the whole tramways scheme, including the 
‘branch lines outside the burgh boundaries, in the event of Parlia- 
ment etung sanction for anything beyond the boundaries, Mr. 
Murphy shall retain these outeide sections and have running 
power over the Paisley burgh lines. The county, burgh, and city 
authorities have supported the Bill, the railway companies remain. 
iagainat the same. 

: Hammersmith.—Theo Law and Parliamentary Committee of th 
Hammersmith Vestry, after having carefully considered a pl: n. 
‘submitted by the London United Tramways Company showing 
positions of lines, street ; cable-ways, with manholes and 
‘feeder pillars for the portion of their system between Young’s- 
‘corner and the Broadway, and a letter asking for the Vestry’s: 
approval thereof, so as to permit of them proceeding with their 
overhead system in King-street, Glenthorne-road, and Beadon- 
‘road, pari passu with the passage of their Bill in Parliament 
‘through its preliminary stages, recommended that the plans be 
approved on condition that the existing passing places in King- 
street between the Broadway and Studland-street be removed and 
the carriageway restored, and that it be referred to the chairman, 
‘solicitors, and surveyor to prepare the agreement to carry this 
into effect. The report has been adopted by the Vestry. 

Ayr.—A report was submitted by the Tramways Committee ab 
the meeting of the Town Council on the 14th inst. The committee 
were unanimously of opinion that the overhead trolley wire system 
of electric traction was the most suitable and economical for the 
‘proposed tramwaye in Ayr. The length of the proposed tramway 
was equal to four miles seven furlongs of single tramwéy track. 
The gauge of the lines would be 4fb. Sjin., and the gradients and 
carves presented no difficulties. For an efficient car service (aliow- 


b 
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ing a proper proportion of reserve cars) 12 cars, each carryin 
57 passengere, would be required. The line could be construct 
and open for traffic in from 12.to 15 monthe. The committee had 
carefully considered the estimated coat of a tramway line from 
Sd. Leonard’s Church to Prestwick Cross. They did nob recom- 
mend the construction in the meantime of the tramway line from 
St. Leonard’s Church to Burns’s Monument, as they were of 
opinion that that section would be unremunerative ab first. and a 
burden on the undertaking. The estimated cost of a complete 
installation of tramways on the electric overhead trolley system 
was £57,000, made up as follows: permanent-way construction, 
£31,000 ; overhead construction and electrical equipment, includ- 
ing cars, £13200; car-ehed, £8,800; and buildings of power 
station, generating plant, etc, £9000. The committee 
unanimously recommended that the Corporation undertake the 
formation of the liue and the working of the tramways them- 
selves, and that immediate steps be taken for the initiation of the 
undertaking. The recommendations of the committee were 
adopted, and they were given powers to appoint an engineer, 
prepare specifications, and receive tenders for the construction of 
e 8. ` $ 
Southwark.—At the last meeting of the Vestry of St. George- 
the-Martyr Mr. Wilson brought up an important report concerning 
the Baker-streep and Waterloo Railway Bill. The committee 
having petitioned against the Bill, the company asked that the 


Vestry would submit clauses embodying the requirements of the |. 


Vestry. Clauses were accordingly prepared. The principal pro- 
posals of the company affecting the parish were the construction 
of a line of underground re Tay uD ore Westminster Bridge- 
road, St. George's- eireus, and 

Castle, with a station in London- road and a subway connecting 
the London-road Station with the Elephant and Castle Station of 
the City and South London Railway. A branch line was also to 


approaching the surface underneath the portion of St. George’s- 
road between Westminster Bridge-road and Lambeth-road, and 
coming. to the surface in the grounds of the School for 
the Indigent Blind, which the company propose to acquire 
as a generating station. The .committee were of opinion 
that it was very undesirable that the. railway ehould be 
constructed so near the surface as was proposed ab the 
junction of Sd. George’s-road and Lambeth.road, as it would 
affect the eewers of the Vestry. Upon this point, however, 
the company declined to give. way.. In connection with the 
subway joining the London-road Station and the Elephant and 
Castle Station of the City and South London Railway, it was 
suggested that the company should construct a series of subways 
immediately under the roadways converging at the Elephant and 
Castle, and that the company at the same time should construct 
their station underground, cloee to the Veatry’s convenience in 
Sv. George’s-road, instead of on the eite suggested in London-road. 
Plans of the propoeed station and subway were prepared by the 
engineer of the company and the Veatry’s surveyor, and the 
general outlines of the scheme had now been arranged. After 
several interviews between representatives of the committee and 
the representatives of the company, the company had agreed to 
the proposals of the Vestry, and the Vestry had withdrawn their 
opposition to the Bill. The chairman, the clerk, and the surveyor 
were heartily thanked by the Vestry for all they had done in the 
matter. . _ 


LIGHTING AND GENERAL, 


Harrow.—The Harrow electric lighting order bas been paesed 
by the Huure of Lords. a 

Preston.— Another enquiry will be held shortly with regard to 
the new site adopted by the Council for the electric lighting station. 

Worksop.—The Rural District Council have made their appli- 
cation for a loan in connection with the electric lighting of the 
town. ö i 

.—A sub-committee has been appointed by the District 
8 to obtain information as to the supply of electricity by the 

uncil. i 

Weadon.—The District Council spent nearly 34 hours on Tuesday 
night discussing the electric lighting question, but no decision was 
arrived at. l 

Horsham. —The Electric Lighting Committee have presented a 
report on the tender received for carrying oub the various schemes 
of electric lighting. 

Cheltenham.—The proposed extension of the electric light 
mains to Cleeve Hill bas been stopped by the action of the 
Prestbury Parish Council. = „ 

Woking.—The application of the National Telephone Company 
for permission to lay undergrouad cables has been referred to the 
General Purposes Committee for report. l 

Mile End.—A special committee of the Guardians has been 
appo niee to consider and report as to how the Board’s electric 
lighting installation may be made successful. 

Maeateg.—A motion that steps be taken to eecure a provisional 
order for the electric lighting of the town was discussed ab the 
last meeting of the District Council and lost. i 

Glasgow.—The Corporation’s municipal telephone exchange 
offers an unlimited service ab £5. 5s. a year, or, for occasional 
users, a toll service at £3. 10a. a year and Id. for each call. 

Woeolwich.—The London County Council have sanctioned, sub- 
ject to certain conditions, the proposal of the Woolwich District 

ectric Light Company to lay mains along a part of Thomas- 
atreet, Woolwich, | ; 


ndon-road to the Elephant and |. 


‘willing to lend the money and accept the re 
ments. 
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Bermondsey.—Tho Vestry have referred ta the Electric Light- 
ing Committee the tenders for the erection of a chimney shaft in 
connection with the electric lighting and dust-destructor works. 
The lowest tender was £2,581. 

Ashton.—Mr. Vinoent has prepared a report on bhe electricity 
plant generally, and the eame is to be printed together with Mr. 
Clirehugh's report. A special meeting of the oommittee will then 
be held to consider the reports. l 

London Gazette. —A firad and final dividend of 5s. 7d. per pousa: 
has been declared in the estate of W. H. F. Bowman, 3, Foster- 
street, Gainsborough, payable at. the Official Receiver’e Office, 
31, Silver-street, Lincoln, on May 16. 

Ogmore and Garw.—A letter from Mr. T. W. Granville Lewis,- 
agent for an electric light syndicate, suggesting that the Council 
should consider the lighting of the Garw Valley through the agency 
of his company, is before a committee. ` : 

‘£dinburgh.—The Electric Lighting Committee have agreed to 
adhere to the former recommendations to increase the charge per 
unit for private lighting from 34d. to 83d., and to reduce the 
charge on public lampe from £14 to £13. a 

International Advertisement Exhibition, —An exhibition is 
now open at the Crystal Palace where posters and other advertise- 
ment dodges may be studied with great ad vantage. The 
exhibition will remain open until June 2. 

Larne.—The contract with the Electric Light Worke, Limited, 
for the public lighting having expired on April 30, the Lighting. 
Committee has been asked to report as to the steps to he taken in 
connection with the future lighting of the town. Fa 

Stirling. — The electric light is to be installed at the County 
Buildings during the summer months, a report from Mr. Hanson, 


the. a engineer of ering bie Care pear cost of 
be constructed from a point in Westminster Bridge-road, gradually |. aircon Spas aac et ete R 


Holborn Workhouse.—The Guardians have instructed: Mr. 
rad to prepare the necersary plans and detailed specification 
for the installation of electric light ab the City-road Workhouse. 
A total coet of the work, including engineer’s commiesion, is. 
£7 623. 

Sudbury.— Major General H. D. Crozier, R.E., has held an 
enquiry into the application of the Corporation for a loan of £650 
for purposes of electric lighting. Mr. W. C. C. Hawtayne, 
M. I. E. E., said the cost of lighting would be a little under 2d. per 
unit, which was equivalent to 18. a thousand cubie feeb of gas. 


Melton Mowbray.—The electric lighting company have offered 
to light the streets ab 7,500 c.p. for £370 per annum for five years, 
in addition to the costs of the poste, for which they would be 
yments by instal- 
The gas company’s offer to supply lights to the extent of 
6,000 C. p. is £340. 112. At Wednesday's meeting of the Council it 
was contended that the gas company had been charging £383 for 
2,142 c.p. light ing, and now offered to give 6,000 c.p. for £43 leer. 
Finally, the tenders were referred to the Lighting Committee to 
fully investigate, and a special meeting of the Caaneil will be 


called for next Wednesday evening. 


Appointments Vacant. — Applications for the appointment of 
an assistant superintendent in the telegraph department of the 
Government of Ind ia, on a commencing aalary of Rs. 3 600 a year, 


will be received by the Secretary, Public Works Department, 


India Office, Whitehall, London, S. W., up to June 30 next.—The 
Corporation of Cardiff invite applications for the appointment of 
tramways electrical engineer; commencing ‘salary, £500 per 
annum.— Applications are invitcd for the post of Drapers’ Com- 

any’s assistant lecturer and demonstrator in electrical engineer 
ing at the University College of North Wales, Bangor ; salary 
£120. Full particulars of theee vacancies and others referring to 
a works manager, a canvaseer, and a working foreman, etc., will 
be found in our advertisement columns, -` 


Parliament. During the last week in the House of Lords the 


following Bills were read a second time: Exeter Corporation, 


London. County Council Tramways (No. 2). The following Bills 
were read a third time and passed: Falkirk Corporation, Cork 
Electric Tramways, Charing Croes, Euston, and Hampstead 
Railway, and the Whitechapel and Bow Railway. Io the 
House of Commons the following Billa were read a second time: 
Blackpool, Sb. Annes, and Lytham Tramways, Ipswich Oor- 
poration Tramways. The Bradford Corporation, Kingston- - 
upon-Tbames Corporation, and the Vale of Rheidol Light 
‘Railway Bill were read a third time, The following Bills have 
paesed their various Select Committees of the House of 
‘Commons: City of London Electric Light Corporation, Limited, 
Southport and Lytbam Tramroad, London United Tramways 
Extensions, District Railway Company (Electric Traction), 
Nottingham Corporation, Charing Cross and Strand Electricit 
Supply Corporation (generating atation ab West Ham), Walsall | 
Corporation, and South Lancashire Tramway Company. The 
following’ electric lighting orders have satisfied the Examiner 
of Private Bills: Newark, Boston, Long Eaton and Sleaford, “ 
and Cleethorpes with-Thurnacoe. The Barnsley Corporation 
Bill came before Lord Morley’s Committee of the House 
of Lords as an unopposed measure. The Sheffield Cor- 
poration Bill came before the Earl of Jorsey’s Select Com- 
mittee, who ultimately allowed the Bill to proceed in its 
amended form to third reading in the Upper House. The Rother- 
ham Corporation Bill was allowed to proceed to the third reading 
in the Upper House. The House of Lords have appointed Lords 
Llandaff, Wenlock, Welby, and Parbright to join with the Select 
Committee of the House of Commons to consider the Dublin Cor. 
poration and the Clontarf Urban District Council Bills, l 
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‘Machinery Users’ Association.—The annual general meeting 
of the association was held on Tuesday at the Westminster Palace 
Hotel, Sir William Houldsworth, Bart., M.P., in the chair. 

Burnley.—The Buildings Committee of the Guardians have 
resolved to consult an electrical specialist with respect to the 
proposed electric installation at the workhouse and infirmary. 

Accringten.—The electricity works will probably be ready at 
Michaelmas next. It is stated that the price fixed by the com- 
mittee for the electrical supply is lower than that in any of the 
surrounding boroughs, and as low as in any of the boroughs of the 
country. l a 
Twickenham.—An application received by the Highways Com- 
mittee from the Nationai Telephone Company for permiesion to 
lay underground cables along Richmond-road, King-street, Heath- 
road, and part of Staines-road to the Green has been referred to 
the clerk for report. A 

: Hetton-le-Hole.—The District Council have agreed to an applica- 
tion of the National orp lune Company for permission to erect 
13 poles for the gh a tg wires. The company offered 
to pay an acknowledgment of ls. per annum, and remove the poles 
ab six months notice. „ l 

Whitechapel. —The District Board of Works has received a 
communication from the Board of Trade intimating that they 
have decided to grant electric lightin 


to dhe Limehouse District Board. 

- Waterloo-with-Seaforth.—A motion that a sub committee be 
appointed, consisting of Councillors Cookson, Howarth, Dr. 
German, Bingham, and Taylor, to ascertain if the Liverpool 
District Lighting Company, Limited, would sell their Waterloo 
and Crosby undertaking, and, if so, ab what price, has been referred 
back for reconsideration. i 

Sunderland.—Colonel C. H. Luard, R.E., has held an enquiry 
into the application of the Corporation for sanction to borrow 
£4,500 for the purchase of land for purposes of electric rs pape ; 
Mr. J. F. C. Snell, borough electrical engineer, said that the esti- 
mated net profit for the current year was £500, after paying over 
£3,000 sinking fund and interest. 

Evesham.—The increase in the price of coal and the fact that 
they have borrowed nearly as much money as their power permite, 
has induced the Town Council to consider the advisability of 
adopting the electric light, and they have now decided to enquire 


into the cost. Considerable power for generating, it is said, could | 


be obtained from the River Avon. 

Holborn. —The St. Giles Board of Works are in correspondence 
with the agents for the Bedford Estate on account of a circular 
letter recently issued by the National Telephone Company to its 
subscribers, stating that they would have to remove all their 
wires on the ford Estate if. the authorities persisted in 
demanding so high a price for wayleave. T 

Heckmondwike.—Ab the last meeting of the District Council the 
report of the Electric Lighting Committee was confirmed. Iv 
recommended the acceptance of tenders for the whole of the works, 
including house connections, buildings and land, and expert 
services, amounting in the aggr ate to £14,342, being an increase 
on the original estimate of Mr. Hawtayne of £1,500. 

Kiog’s Lynn.—The resident engineer's last report states that 
there are now applications from 192 private consumers, being an 
increase of seven during the month; the number of lamps applied 
for was 6,226 of 8 c.p. or equivalent, being an increase of 92, and 
that there are 352 pairs of incandescents in the streets and 22 ares. 
The positions of 37 lamps in the districts of Austin-street, Wyatt- 
are and Highgate had been fixed, and the positions of other 

te e f 

Chislehurst. —Ab the lasp meeting of the Council a letter was 
read from the National Telephone Company stating that, provided 
they obtained the necessary consent of the Bromley Urban District 
Council and the Chislehurst Urban Council, they would place the 
wires under the railway arch underground. It was decided to 
reply that, subject to the company obtaining the consent of the 
Bromley Urban Council, the Council would give their consent to 
the work being done, 

Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant a quotation to the Alliance Electrical Company’s 7,000 5 
cent. cumulative preference shares of £10 each, fully paid. The 
committee has further been asked to allow the New General 
Traction Company's further issue of 20,000 6 per cent. cumulative 

ference shares of £5'each, fully paid, Nos. 54,001 to 74,000, to 
quoted in the official list. 

Darwen.—Abt the last meeting of the Town Council, ib was 
stated that the electricity works had been fairly satisfactory, though 
not quite as good as expected, for there was a loss of £820 on the 
seven months’ working. Yet that was not so bad as it appeared, 
because while it only referred to seven months’ working, they had 
had to pay 12 months’ sinking fund. They had made interest out 
of the undertaking, but had lost on the sinking fund, the revenue 

charges on the iatter being much againet them. 

' Cheshire Commercial Undertakings.—The Northwich oorre 
sponient of the Financial Times telegraphs thab Mr. Scotter’s 
light railway syndicate, whose undertaking will shortly be the 
subject of a Commissioners’ enquiry. intends making a complete 
electrical tramways system between Warrington and Northwich, 
and also in the latter town. The United Alkali y has 
bought Wimholdsley estate for £130,000, and intends erecting 
chemical works there, while at Middlewich the company is building 
a factory for new electrolytic process, 


‘be. 
provisional orders to che 
Vestries of Mile-Ead Old Town and Sd. George's - in- bhe-E ast, and | 
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St. Aunes.—The aring of the electric lighting cables is 
8 rapidly under Mr. Tiddeman’s direction. Councillor 
Stansfield has been re-elected chairman of the Electric Lighting 
Committee. Application is to be made to the Local Government 
Board for their consent to acquire fresh sites for an electric lighting 
station, town’s yard, and public abattoirs. The question of 
induced draught in connection with the electric lighting works is 
being considered. 3 

Hereford .—Tho electric light was switched on for the first time 
at the free library last week. Mr. Carless, the chairman of the 
Free Library Committee, said the citizens were much indebted to 
the mayor for the work he had done as chairman of the Electric 

hting Committee, and he particularly drew attention to the 
able, conacientious, and untiring work given by the city electrical 
engineer, Mr. F. G. Poulton, in connection with the installation. 
The committee could nob say too much for iv. They were also 
much pleased with the way in which the work had been carried 
through by the contractors, Moesrs. Read and Jenkins, 


' G@loucester.— We understand that it has been found necessary 


to poatbpone the official opening of the Gloucester electricity supply 
@ 


station, which had been pro nally fixed for the 24th insb. 

engineering portion of the work is so well forward that it is hoped 
ve current available for private consumers in the course of a 
week. The strnoture will not, however, be ready for the official 
opening until after the date originally decided upon. The Mayor, 
who has been invited to perform the opening ceremony, will be 
away from the city for a time, and it is believed it will suit his 
convenience to switch on the light about the middle of June. 


Yarmouth. —The quarterly statement shows that the receipts 
for electric light were £1,767, and after repaying capital, interest, 
and all charges there was a clear profit of £65. The statement 
for the past year shows a profit balance of £437. After deducting 
the loss of £57 brought forward from the previous year, was 
a clear profit of £380. The accountant presented a statement from 
1895 to 1900, which ehowed that the total profit on working was 
£7,348, but taking the five through, the total loss was £1,950, 
leas £428 balance of profit last year, making a net loss of £1,522, 
The light is being installed upon the Wellington Pier and in the 
Pavilion at a cost of £70 8 l 

Groenock.—Daring the month ended May 4, 1900, the number 
of units generated were 9,372, and the estimated number sent aut 
were 5,333. The number of lamps applied for up to the present 
by private consumers is equivalent to 6,258 8-c.p. lamps, and this, 
with the arc lamps, brings the totai up to 7, 152, or an increase of 
710 8 c.p. lamps since last. month’s report. The number of con- 
sumers to be supplied with electric energy now amounts to 97, 
The Police Board have appointed the Sab · Committee on Eleoctriaity 
to confer with the Water Trust engineer on a suggestion to utilise | 
water for pewer in connection with fature extension of the 
electricity works, which are likely to be required for tramway 

New Issue.—The joint committee of m ement of the Ken- 
pie Sa and Koightebridge Electric Lighting Company. Limited, 
and the Notting .Hill Electric Lighting Company, Limited, are 
issuing £100,000 4 per cent. debenture stock, part of an autho- 
rised issue of £200,000, at the price of 103 per cent. : The two 
companies, who were empowered by the Kensington and Notting 
Hill Electric Lighting 
land, and thereon to construct and equip a new generating station 
for the purpose of supplying electrical energy for the undertakings 
of both companies, have inted a joint commibtee of manage- 
menb for that purpose, and for the working of the station, and of 
raising the capital required 

Lowestoft.—The Town Council have adopted a report from their 
General Purposes Committee stating that Mr. Hawtayne and Mr. 
Pridmore had informed them that the walls of the electric light 
station in the front and back gables had settled, and that the side 
walls had also bulged. This settlement had apparently been 
caused by pumping operations during excavations which were 
being e for the engine beds. Mr. Hawtayne suggested that a 
concrete raft should be formed upon which the engines will stand, 
and which would also be available for future extensions, and Mr. 
Pridmore suggested that buttresses should be formed for the 
support of the outeide walls. Mr. Hawtayne was directed to 

rovide for the lighting by electric arc lamps of the Loudon-road 

uth as far as Pakefield.road. . 

Londonderry.—The Corporation have received a proposal from 
the British Thomson-Houston Company, Limited, in which they 
state that (I) they are prepared, on obtaining the consent and 
co-operation of the Corporation, to construct.and work an electric 
tramway system over routes to be mutually agreed upon ; (2) from 
the power - house erected by them for the working of the tramways 
they are willing to supply the Corporation with electrical en 
ab a rate to be agreed upon. the exact rate to be a sliding 3 
depending upon the hours of demand; (3) the Corporation could 
themeelves lay down: the mains and pub in the house connections, 
charging the consumers a price sufficient’ to oover the cost, 
maintenance, and fenewal of same. The consideration of the 
letter will take place ab a future meeting of the Council. 

Westminster ‘Eiéotric Supply Co—An extraordinary general 
meeting of the shareholders of the Westminster Electric Supply 
Corporation, Limited. will be held ab the registered office, Eccles- 
ton-place, 8.W., on May 28, at 11 a.m., when the subjoined resolu- 
tion, which was passed ab the recent extracrdinary general meetin 
of the Company, will be submitted: for confirmation as a s 
resolution: That the capital of the Corporation be increased 
from £399,500 to £550,000 by the creation of 30,100 ordinary shares 
of £5 each, and that such shares be issued at par to the share- 


mpanies Act, 1899, jointly to acquire 
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holders pro rata according to their holding in the Company.” The 


result of the poll, taken on the 1 Ith insb., on the resolution pro- 


by Mr. R. W. Wallace, Q.C., at the extraordinary general 
meeting of shareholders held on April 11 last, is that such resolu- 
tion has been carried by the requisite majority of three-fourthe of 
the total votes polled. 


Steckport.—Mr. R. H. Bicknell has held an enquiry into the 
application of the Corporation to berrow £23,468 for the purpose 
of electric lighting. Mr. S. Meunier, electrical engineer and 
manager of Corporation gasworks, said the loan was required 
for new feeders, distributing mains, for the fitting up of consumers, 
and for the supply of two boilers. The supply of electric current 
commenced on 
numbered 30, with an equivalent of 1,596 8 c.p. lamps. On Jan. 1, 
1900, the number of consumers had increased to 120, with an 
equivalent of 7,700 8-c.p. lamps, and at the 5 time the figures 
were—129 consumers, equivalent in 8 · 0. p. ps to 8,903. There 
was one 60-h. p. motor and one I h. p. motor. Iu addition to these, 
installations ab the infirmary, baths, free library and market hall, 
and the technical school, representing 1,356 lamps, would shortly 
be completed. The unaudited acoounte for the year showed that 
the undertaking had been financially a success, as, after payment 
of interest and sinking fund, a slight profit had been realised, 

Dalkeith.—The Burgh Commiesioners have appointed Bailie 
Chisholm, Bailie Dalgleish, and Commissioner R. Brown as a 
committee to fully enquire regarding a scheme for the lighting of 
Dalkeith and Eskbank by electricity, in connection with a 
reporb eubmitted by Bailie Chisholm from a London firm 
of electric lighting engineers. The Electric Supply Cor- 
poration, Limited, have made an offer to supply electrical 
energy in Dalkeith ab 7d. per unit for the first hour, and 4d. per 
unit for any current required ond the first hour, on the 
maximum demand system. The price to be charged for electrical 
energy fer power pur and for heating and cooking would be 
3d. per Board of Trade unib, and the same rate would be fixed for 
the public lighting of the burgh, this sum being equivalent to 
at 2s per 1,000 cubic feet. The missioners of Dalkeith would 
be entitled to purchase the undarteking if they deeired at the 
expiry of 8, 15, 22, 29, or 42 years on certain conditions. The 
proposals are to be enquired into with a view to the careful 
consideration of the scheme by the Commissioners. — 

Dunfermline. From the report of Mr. A. W. Bell, the burgh 
engineer, who recently visited a number of English ‘towns where 
destruotors have been erected, it appears that with 20 tons of refuse 
per day an available supply of 116 h.p. could be obtained. The 
steam Gould be applied for lighting up the streets with electric: 
light. The coed of lighting last year was £670 for a total of 
8,758 o.p. The energy from the steam would work a dynamo with 
80 per cent. efficiency, which would supply 69 kw. of electric 
energy. This would give 170 arc lampe of about 500 c.p. each, or 
about 1,150 incandescent lamps of 16 c.p. each. By the adoption 
of an accumulator the energy could be stored so as to give, ab the 
worst time of the year, a supply of about 1,500 incandescent 
lamps of 16 c.p. This would give a total of 24,000 o.p. in 
the streets, instead of 8, 750 c.p. as at present. Ib was, therefore, 
possible to light up the streets of the city with electric light, give 
twice the light there was at present, and only utilise about 100 h. p. 
out of the 116 h p., and that without using one ounce of coel. The 
report will be considered at a special meeting of the Commissioners 
next week. . l 

Seuthanipten.—The Corporation have received from the Local 
Government Roard a letter with reference to the application of 
the Town Council for sanction to the borrowing of £55,000 for 
purposes of electric lighting, and complying with the application 
so far as it relates to the borrowing of £50,655. The Corporation 
is gensured for previous shortcomings, the letter staving that the 
Board learn from their inspector’s report that while the works for. 
which the previous loan was sanctioned have cost £7,069 in excess 
of their estimated cost, a further sum of £34,088 has been expended 
upon large extensions of those works in anticipation of the Board’s 
sanction, and without submitting to the Board any particulars of 
these extensions until they were actually completed. The Board 
regard the action of the Town Council in thie matter as most 
unsatisfactory, and they trast it will not be repeated. Otherwise 
the Town Council cannot expect the Board in future to sanction 
the borrowing of large sums to defray the cost of the important 
works which have been carried out without reference to the Board, 
the Town Council well knowing that the sanction of the Board 
would be required to enable them to borrow the moneys required. 

Faibam.—At the meeting of the Vestry on Wednesday last, a 
report was submitted from the consulting engineer, stating that 
all t the contraetors are making normal and satisfactory progress 
with their contracts, so that probably next week the British 
Insulated Wire Company (sub-contractors to the General Electric 
Company) may be drawing cables into the ducts in the streets in 
which these have been laid down. Ib was also recommended that 
tenders be invited for the lighting of all the buildings bein 
erected on the Vestry's site at Townmead-road. A detailed speci- 
fication of all the work required in carrying out a proper lighting 
scheme has been prepared. The cost is estimated ab between 
£500 and £600. The installation will include 12 arc lamps and 
about 160 incandescent lamps. The clerk of works (Mr. Ferguson) 
reported that since the last meeting three applications for current 
had been received equivalent to 80 8.0. p. lamps. A report by the 
medical officer of health on complaints respecting the smoke 
emitted from the chimney of the Hammersmith Vestry electric 
light works has been referred to the Law and Parliamentary Com- 
miteee with a recommendation to take ings against the 
Hammersmith Vestry. The Vestry are advertising that they will 


9, 1898. Ab that time the consumers 


shortly be in a position to supply electricity for lighting. power, 
and heating purposes. The charge for lighting Bi ees has been 
fixed at 6d. per Board of Trade unit. The charge for heating or 
power purposes will be 24d. per Board of Trade unit. No rent 
will be charged for the use of meters. . i , 
London County Council—Atb the meeting of the Council on 
Tuesday epecial reporte of the Highways Committee were to be 
submitted 5 that notices be served upon the London, 
Deptford, and Greenwich Tramways Company, and upon the South 
London Tramways Company, requiring them to sell to the London 
County Council, under the conditions and in the manner provided 
by Section 43 of the Tramways Acb, 1870, the whole of the tram- 
ways, works, and undertaking authorised by their respective Acts. 
The reporte were nut reached. The Council sanctioned the following 
applications under Electric Lighting Acts and orders to lay maine, 
etc. : So. James and Pall Mall Electric Light Company—the works 
in question affected Regent street, Piccadilly, and several other 
streets in the immediate neighbourhood of those thoroughfares ; 
Westminster Sapply Corporation, mains in Haunch of Venison- 
yard ; County of London and Brash Provincial Electrico Lighting 
Company, under the Camberwell Order, 1896, high and low tension 
mains along and across a portion of Cormon-road ; Blackheath and 
Greenwich District Electric Light Company, low-tension mains 
across and along a portion of Monbpelier-vale; Brompton and 
Kensington Electricity Bupply Company, high and low tension 
mains along a portion of Lexham-gardens; Kensington and 


Knightebridge Electric Lighting Company, low-tension mains 


along Queen’s gate, Prince Consort-road, and Prince’s-gate ; 
Vestry of Hampstead, malns ia Belsize-crescent, Ornan-road, 
West Hampstead-avenue, and Birchington-road, and sub station 
at the corner of High - road, Kilburn.. 


Mix and Genest, Limited, of Berlin. — The eleventh general 
meeting of the shareholders of this Company was held last Satar- 
day, when the directors submitted a most satisfactory report. The 
balance-sheet shows a gross profit of £30,090, which, after making 
provision for depreciation on plant, tools, and buildings to the extent 
of about £11,800, leaves a neb profit of £18,290. The shareholders, 
receive a dividend of 12 per cent., £1,000 go to a reserve, which 
now stands at £36,000, directors’ fees and gratifications to 
managers and engineers absorb £4,300, and £800 are given to 
their workmen’s sick fund, while £432 are carried forward 
to the new account. In their report the directors are able 
to state a progressive development, mainly due to the 
large extension of the telephone system in Germany, which 
brought aleo during the last year to them important orders 
for multiple switchboards, telephone instruments, etc., and which 
requirements of the German Government they prognosticate to 
be atill larger in the future on account of the adoption of the 
metallic circuit system. A further impetus has been given to the 
telephone industry by the German General Post Office allowing 
subscribers’ private installations to be connected to the Government 
telephone system, free of charge, the only stipulation being that 
the instruments used on such private installations should be equal 
in quality to those used by the Government, and as the greater 
portion of the Government instruments are made and supplied by 
Mix and Genest, the sales to the trade have considerably increased. 
All departments are nob only fully occupied for a long time, but 
the volume of business to be dealt with necessitated a further 
extension of the factory, which now employa 1, 500 hands. 


Canterbury.—The town clerk’s report upon the first full year’s 
working of the electricity undertaking shows 195 consumers as 
compared with 106 on March 31, 1899. The number of public 
lamps now connected is 12 arc lamps and 243 incandescent 
lamps, and 19 additional incandescent lamps ‘are awaiting the 
completion of the extension machinary. The revenue account 
shows a gross surplus for the year (actually nine months as far as 
incandescent lampe are concerned) over the actual working expenses 
of £1,913. 2s. 7d. The report states: ‘‘ Placing yourselves for a 
moment in the position of a private company, this gross surplus 
would have been available for dividend on your company (a company 
do not, of course, repay their capital year by year as we are bound 
todo). Taking, therefore, your capital at £33,435, or say, roughly, 
at £34,000, this surplus of £1,913. 28. 7d. could bave been applied 
as follows: dividend at the rate of 44 per oenb. on £34,000, £1 445 ; 
amount carried to a reserve fund, £468. 2s. 7d. —makiug a total of 
£1,913. 26. 7d. Had the incandescent public lamps been con- 


nected for.a full year this balance would have andoubtedly been 
increased ab least (after allowing for a proportionate increase in 


the works’ cost) by £150. The undertaking is, however, in your 
hands, saddled with the obligation of paying instalments of 
principal and interest every year, and from the net revenue 
account you will observe that the gross surplus is applied first in 
payment of interest on loan £673. 12s. 8d. and capital £833. 
9s..11d., thus leaving a balance of £406 for application as you 
consider expedient. Upon the question of loan repaymente, I 
would also remind you that the extension loan of £12,850 was 
taken up in August, 1899, and although the whale of the extension 

lant is nob yet in workirg order, and you have, therefore, nob 
had the use of the same, you have paid a half year’s instalment 
of principal and interest upon this loan. Loans to the amount of. 
£34,000 have been sanctioned, and the expenditure in excess of 
thab amount is £399. Is. 7d.” l = 

Court of Common Couneil.—Ab the last week's meeting the 
Court discussed a report from the Streets Committee on the recent 
action in regard to the validity of the agreements with the City of 
London Electric Lighting Company. The committee recommended 
that an appeal be lodged agaist Mr. Justice Farwell’s decision. 
The counsel employed by the Corporation—Mr. Swinfen Eady, 
Q.C., Mr. Danckwertsa, and Mr. Walter—were of opinion that the 
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judgment of Mr, Justice Farwell was erroneous. It also appeared | 8476. 
to them that the result of the judgment would go far beyond the 
immediate controversy in the case, and that, according to the 
learned judge, it was possible for any aldermen and councillors to 
become pecuniarily interested in contracting companies. Mr. 
Hudson thought the judgment should be 5 nat on 
ee unde on account of far-reaching effects. Mr. Deputy 
T. Harris, Mr, Ellis (Aldersgate), Mr. (Farringdon With- 
out), and Mr. Brooke Hitching (Farringdon Within) opposed the 
recommendation. The latter said that the committee asked the 
Court to take up what was nob an honest position. The Streets 
Committee had consistently led the Court in the wrong direction, 
and had brought opprobrium upon the Corporation. Mr. Deputy | 
Johnson (Bishopsgate), Mr. Depaiy Sayer (Billingsgate), and 
others sup the committee. r. Morton (Farringdon With- 
oub) said no corporation could resb content with the opinion of one 
judge on such an important matter. The Pioneer Company was 
at the root of this question, as £25,000 was made oub of the forma- 
tion of thad company, and some members of the Court had a share, 
The question before the Court was simply whether or not some |. 
members had been directly or indirectly interested in the forma. 
tion of those companies, Everyone knew that what they had done 
was wrong, and deeply regretted the action of their colleagues in 
the matter. Mr. Wallace (Vintry) believed that the Act of 1851 
governed the controversy, and that Mr. Justice Farwell realised | 
this. Mr. Algar (Candlewick) raid it was more a declaration than a 
judgment, ond poor Mr. Justice Farwell had an idea that the 
Judgment would be appealed against, as he gave his judgment ab 
so early a date. The argument of Mr. Cripps, who appeared for 
the company, was to the effect that it relied upon one Act, and |. 
that had been ignored altogether. He had been informed by one 
of the counsel for the Corporation, that under that judgment it was |. 884. 
quite possible for members of the Corporation to farm contracting | 
companies themselves, and make money out of them. The Sewers 
Act of 1851 referred to three companies only—namely, gas, water, 
and paving companies. Mr. Algar eaid that Mr. Swinfen Eady 
concurred in the later contention. The old Metropolitan Board of 
Works had been swept away for reasons well known to his 
colleagues, and if it became known that members could attend 
that Court, vote as interested members, and make profits, he 
ventured to say that it would be a sorry day for the Corporation. 
Mr Barnett (Candlewick) said he could not understand how the 
Corporation could seek to take advantage of a wrong committed 
+ ld of its own body. Mr. Kimber (Langbourn) thought that 
. Justice Farwell deserved the thanks of the Corporation for 
having got ib oub of a very difficult position. The report was 
carried by 


8479. 


8576 


119 votes against 33. 


PROVISIONAL PATENTS, 1900. 


8383, Improvements in electric switches. Theodore Waldemar 
Madsen and Frantez Meinert Madsen, 18, Southampton. 
buildings, Chancery-lane, London. E 

$384. Improvements in means for supporting ovorhead con- 
ductors for electrically-propelled tramoars. Joseph 
Higson and John Hargreaves, 17, Hanover-street, 
Keighley. 

$398. Improvements in automatic telegraphic receiving instru- 
ments for Morse characters. Luigi Cerebotani and 
Carl Moradelli, 111, Hatton-garden, London. (Complete 
specification.) 

$427. Improvements in and connected with electrical presses, 
Otto Kammerer, 37, Chancery-lane, London. 

8433. Process for the production of electrically conductive 
illuminating bodies. Fritz Dannert, 40, Chancery-lane, 
London. (Complete specification.) 

$434. Process for the production of electric incandcscenee 
bedies. Fritz Dannert, 40, Chancery-lane, London. 
(Complete specification. ) 

May 8. 

8439. Improvements relating to intercommunication by means 
of electro-meohanical typewriting or printing instru- 
ments. Spencer Welles Richardson and Richard Perry 
Elliott, 11, Southampton - buildings, Chancery - lane, 
London. (Complete specification.) 

8449. Improvements in transmitting power and in electric 
moters and generators therefor. Rankin Kennedy, 
89, Gathorne-terrace, Leeds. 

8457. Improvements in means for electrically lighting light- 
ships and other stationary vessels. Jurgen Hinrich 
J — 15, Water street, Liverpool. (Complete specifica- 
tion, , l 

$465. Improvements in or relating to electrico motors. Alfred 
Julias Boulb, 111, Hatton-garden, London. (Patrick 
Joseph Collins, United States.) (Complete specification.) 

8471. Improvements in electrical accumulators. Louis Renaud, 
33, Cannon-street, London. (Date applied for under 
Patente, obc., Acb, 1883, Sec. 103, Deo. 6, 1899, 
being date of application in France.) (Complete 
specification. ) 

3475. Improvements in alterna electric current motive 
apparatus. The British Thomeon-Houston Company, 
Limited, 83, Cannon: street, London. (Charles P, Steinmets, 
United States.) (Complete specification. ) 


8671. 


8678. 


. $688. 


8704. 


8706. 


8780. 


8781, 


Improvements in induction electric motors, The British 

omson - Houston Company, Limited, and Henry 

Metcalf Hobart, 83, Cannon-street, London, (Complete 
specification. ) 

Improved electrical starting switch. Edward John 
Staples Wheatcroft and Edward Bentall Gray, 1 and 4, 
Mitre-court-chambers, Fléet-street, London. 

Method of and apparatus for duplicating phonograph 
records. Thomas Alva Edison, 23, Southampton-build- 

- ings, Chancery-lane, London. (Complete specification.) 

Improvements in coin-freed mechanism applicable to 
gas, electricity, and like meters. Stephen Simpson, 
28, Viotoria - street, Westminster, London. 


May 9. 
Improvements in trolleys for eleotrically-driven tram- 


cars, motors, and the liko. James Townsley Pearson, 
8, Stb. James’s Hall, Burnley. 


. Improvements in olectromagnetic mechanism. Walter 


Frederick Jones, Albert Works, Hammersmith. 


. Improvement in electric incandescent lamps. Richard 


Bruno. Roxby, 18, .Featherstone-buildings, Holborn, 

London. 

The manufacture of an improved material for insulat- 
ing electrical conductors, waterproefing fabrics, and 
for other purposes. Frederick Greening, 4, South-street, 
Finsbury, London. 

Improvements in and connected with electric lamps 
for lighting billiard tables. Alfred Hebblethwaite, 4, 
South-sorges, Finsbury, London. | 

An improvod system of electric traction by surface 
contact. Giorgio Toei, Marco Tullio, Də Felice, and 
Alfredo Parboni, 6. Lord-street, Liverpool. (Complete 
specification. ) ä i o oa 

Improved galvanic battery. Charles Martin, 22, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) l i i 

l ` May 10. 


. Improvements in chains for electric light fittings. 


Harry Cheshire, 42, St. Paul’s-equare, Birmingham. 
Improvements in electrical apparatus, \Walter Frederick 
Jones, Alberd Works, Hammersmith, London. 
Improvements in means for regulating 
electrio mains. Herbert William Butler 
inn-fields, London. 


pressure in 
J, Lincoln’s- 


. Improvements ia connection with cut in and out 


electric awitches for accumulator systems. William 
Arthur Stevens and Reginald Alfred Barker, 55, 
Chancery-lane, Londun. | 


. Improvements in electric arc lamps. The Interstate 


Electric’ Company and Jose 
streed, Strand, London. 
Improved coastruction of electric switch. 
Schulz, 166 Fleet street, London. 

Improveme.ts in or relating to electrical signalling 
apparatus. Alfred Upton Alcock, 46, Linooln’s-inn- 
fields, London. l 

Improvements in apparatus for measuring electrical 
resistances, and ohiefly intended for testing the 
electrical resistanoe of rail joints in the tracks of 
electric railways. Roger Winthrop Conant, 11, South- 
ampton- buildings, Chancery-lane, London. (Date applied 
for under Patents, etc., Acb, 1883, Sec. 108, Nov. 13, 
1899, being date of application in United States.) 
(Comple:e specification.) 


May 1l. 


An apparatus for facilitating the photometry of are 
lamps and like sources of light. Frederick Wm. 
Carter, 82, Hampton-road, Birchfield, Birmingham. 
(Complete specification. ) 

A photometer whose adjustmont depends on observing 
the distinctness of a diagram. Frederick Wm. Carter, 
82, Hampton-road, Birchfield, Birmingham. (Complete 
specification. ) . : 

Improvements in electric circuit breakers. Frederick 
William Golby, 36, Chancery-lane, London. (Auguat 

Beyer and Robert Schoofelder, Germany.) 


ph Melzer, 18, Buckingham- 
‘Edward 


. Improvements in telephones, car trumpets, 


stethescopes, 
and the like. Clarence Fenton Slater and Stanley Read 
Slater, 2, Dyer’s buildings, Holborn, London. l 
Improvements in electric switches. Michel Farkas, 
Birkbeck Bank - chambere, Southampton - buildings, 
Chancery-lane, London. 
: Mx 12, 
Improvements in electric switches and fuses. James 
Whitcher, Arthur H. Lea, and Cecil H. Warren, 
Glenroy Works, Kettering. 
Improvements in dynamo-electric machines. Edward 
aaa 16, Simpson-etreeb, Newcastle-upon- 
yne. iE 
. Improvements relating to electric cash register tills. 
William Snelgrove, 18, Southampton-buildings, Chancery: 
lane, London. 
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$897, Improvements in or connected with electrical batteries. 

Herbert William Butler, 47, Lincoln’e-inn fields, London. 

29. Improved safety lock with electrical door - opening 

, ~ ‘@eviee. Johann Skopec and Nicolaus Heid, Birkbeck 

Bank-chambers, Southbampton-buildings, Chancery-lane, 
London. (Complete specification.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name Amount Price last 

: paid. Monday. 
' Commercial and Industrial.— 

Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 . 18/16-15/16 

British Insulated Wire, 1 „55 enw 6 œ 11-18 

6 per cent. Cum. Pret., 1-27,500 .. na æm so coso 3 

——— § per cent. M Debentures 5 100 — 98.1 


ö 

Pes Bo 
2 

L 

E 


COMPLETE SPECIFICATIONS ACCEPTED. "British Blectric Works, Ordinary, 60,001-96,000 . .. 1 = 
i — „„ * Cum. pi 1.0 Pe tre eo ee mer 99.1 
To be published on June 2. British W Seuss Bloc, and anuf. ,6 per cent. Pref... 5 — qe 
l 1899. 9 o 8. * 6 — as 1 A 
7984, Telegraphic, telephonic, and like systems, and per cent. Debsnture ——.——.—. . 100 — 108-118 
automatic switching apparatus therefer. Dardeau. a 10 5. = 5 Stock. .. 100 — 102 
(Date applied for under Iuternational Convention, Oallender Cable, Debentures. ..-...----- -. *** 8 = 147-465 
Oct. 10, 1898 } 2722 
8. Converting transformers. Abel. (Soc. Anon. pour la | Crompton ind Go. CC „FFF 4 
tranemission de la Force par L’electricité.) - mua cles Ula ear E a 108 108 
ies Electric lighting apparatus especially applicable for |. 5 per cent. Debentures ss a 42 
railway and other vehicles. Preston and Gill. CFC CwWwiꝛꝛꝛ Te 
10039. Controlling of shop window illuminating electric lamps —— T per oont. Cumulative Pref. 555 ———— 1 roy 
and the like. Douglas. 108-1 


cent. Perp. 1st Mort. Deb............-20 = 100 
W. T. E. Besley 


10241. Electrical incandescenee lamps with osmium filaments. 'a Telegraph Works, Ordinary - .. 6 = 171 


cent. Preference 2802068 €8 88 2 O Ge „ O88 OF OO 5 ee 
Imray. (Oesterreicbieche Gasgliblicht und electricitate- — on cent. Debentures ..........,. 100 . 120-114 
Gesellechaft.) !!!! eee i AN 
11166, Electrolytes for deposit of metals. Marino. slegragh Bon struction ion and Maintenance > o 2 13 .. 84 58 
iis SoG isa Sac ew eos ae 2. 100 . 102-106 
11747. Telephones, phonographs, and such like apparatus. | 1.7.5) Manufacturing, Grdinarp. „ 
Bowley. — 5 Dex cent. Cum. Pref „ 6% %% % „%%% „% „%„%0n „„ „6% „%eSꝓᷓ &i 6 ae 5 ee 54-6 
12949. Connection of house service or branch conductors to | Willans and Robinson, Ordinary. 0 601.50 3 . ue a 
electric mains. Andrews ana Glases. —— 6 per cent. Cum. Pref., 80 00 -60 ,000 eoeccasevecs on 7 


—— 4} per cent. First Mortgage Debepture Stock, Bed 100 23 a 


13186. Appliance for telephone pay stations. Kingsbury. 
ii Electric Lighting and Supply.— 


(Weatern Electric Company.) 


18194. Method of winding coiis for continuous-current dynamo | Blackheath & Greenwich District O:din ry 1, a 101; 200 1 i-i 
and motor electric machines. Tomkins. ä . „ 2 5 „ „ „0 —.—.— 15 118110 
13561. Means to bo employed in olectric traction. . Barreau. Prempro ana * “ordinary sewn eb ese es wees ‘ oo ° 440 
13939. Electric railways and tramways on a sectional con- | caicntia Ricotrio Supply Corp., Ordinary, Nos. 1-20 000. 2. 2 
ductor system. Milnes. Charing Cross and goat ＋Iĩ147 E PE ek 6 2 8 2 
14010. Means for use in the production of radiation and light | Ogres wheats Supply e ͤàVUꝙ — H 
by electricity. Swinburne snd Stearn. z — Bleizi 8 TARET ——.—.—.——— i00 = 151 1 
14328. Insulators for the overhead conductors of electric | Oi of London, ————2ͤꝙV᷑44õ« seme recces * . 10-11 
_ tramways. Wiee. (Act iengesellechaft Eleotricitätswerke, . 8 5 5 10 u 1 
f vorm. O. L. Kummer und Co.) County Sr t Eondon and B Brash Provincial, U Urc ina rj 1 a of 108 
: H — cen s.s o * . 
14408. . ae eables. Hardingham. (Firm of Felten and — pers end. Debentures Prov. Certs. All pd. Rd. — — 109-118 
3 3 nå Coll 5 e ete T 10h 104 
15809, Insul g conductors. ey. per cen ort Deb. 2 ee . 
15705. Electric meters., Barker syd Ewing. London Hlectrt 8 Ordinary. * Lightlog std Traction, 8 3 A 11 
— cen Prof; ce ˙mũèꝛ7˙ !mmqÿqHſg xv ĩͤ 8 ee 
ee ees eee? Vee 4 per cent. Ist Mortgage Debenture Stock, Bed.. 100 . 100-102 
l. Motropotitan, Ordinary  . gg . 10 .. 1383-103 
24646. Apparatus for effecting looked "step-by-step rotary ~ per cent. First Mortgage Denenture Stuck .... 100 1385 
motion from a reciprocating motion, especially | por cenk T 0 ace ne — — . ern 
applicable to counting trains, Evershed and Vignoles, | Noting Hil r. Lightin age reeset reir ae 5 
Limited, and Evershed. As Shares Sei rar ene saa A i3 -7 
e8. ew esos ee @@ee ve ee 
1900. Oxford Electric, edisty, 18 a 107: 10 ib. „ 1 ef A 
i ctric Light and Traction, i 80 
6069. Generation of direct electrical currents and apparatus Eoyal Blectrical Company of Montreal’... 4 00 . 170-190 
l Breti 1 cally din kin altel — — e I 
8 e 0 ectric Supply, we . 
ore nie Cohn hoating, wel 6, or working | °" cent. Debenture Stock 5 100 .. 85.8 
f 25 South Low on, Ordinary 8 4-43 
6308, Electric incandescent lamps. Fessenden, St. James's and Pall Man, ‘Ordinary, 101- 20,080 3 6 14}-15} 
488, Apparatus for simultanceusiy actuating from one | Woteinztr, onlay : .. ...er. 8 10 


point the controlling switches of the several eloo- 
trical motorcars of a train. Siemens Bros. and Co., 
Limited. (Siemens und Halske, Actien-Gesellschafb.) 

6684. Electric coherers. Dervin. 

6878. Electric arc lamps. James. 

6683. Phonographs. Bobne. - 


Electric Railways.— 
Central London, Ordlnaeegg‚g·g·gE 10 .. 10-103 
deferred we 8 ae b- 
City ty and Bouth London, Consolidated 3 . . IW . 6164 


ary 22 6 66 10 -x N 
4 per cent, Debenture Stock — JJC 1 wi 


6 per cent. Pref. Stock 91 ö · 9 9 . 20 . . 140-145 
Liverpool Ove h ad, 8 or ce t. Pei econ 100 ee 14113 
' . v erne n eo ee 6 „6 „% „„ „ SP enesee = oe 2 
TRAFEIC RETURNS. Waterloo and City, Ordinary . — DIES! 10 . 100108 


Electric 8 


l Returns for Increase Total- receipts for Blackpool and Fleetwood Tramrosd ... . . . .. . ... .... 10 . 17-18 
Line, week half-year. Brisbane Tramway ..........cccces . oooeoe 100 . 102-104 
l Ending 1900. 1899. decrease 1900. | 1899, British Columbia Elcoteio Railway Uo, Uo., „5 por oont. Pref. .. 10 ia a 10 
ä —5— —— — ——— — ec 0 Trac n, rdin ’ 1-80 6659 5 6 26 „ 660 ee = 
Birmingham Trem e| e | e | s | = ihe oone om PE Wools. INNI o Cae 
ways Co, ........ May 12 4257 4,164) + 133 77.560 73,572 —— 5 t. Perpetual Debent Stock 100 .. 124-127 
Blackburn Corp’ rat’ nD 2 — : — ue B. Ayres & Belgrano Tram z roe “478 par cent Om. Pi, 140,000 ; 3 5 
Blackpool Corporatn.| ,, 10 285| 288|- 32.191 | 1,724 5 Pod eaaa ao. 100 .. 104 107 
Black pool Fleetwood) . 12| 381| 362- 115 2685 4722 | Ise ot Man Ben . 5 1 * 190 
0 ramt + X : per cent. Preference, 100,001-170,000 .. ...... oe . 
Bristol Tram ays Co. „„ 11 2.85002 863| - 12| — 8 Kidderminster and District Lighting and d Traction, Pref... 10 . 94-10) 
City & South London ,, 13 |1,380| 926| + 454 23.625 20.243 —.— ‘Cum. ral. s 
6 per cent. Cum. Pref. ..... „ sie biee ee a 53 
5 5 * * i 9 5 i 155 + 24 3,020 | 2,885 North Btaifo rdshire Trams Trage —.—.— Gone 16186 
I., elec. care, i ,130| + 2,322 = = „m, Aston, and Hyde Tramway, Ordinary esecesooee -- 16- 
Dablin B. P. Electric) ., 11 82 '819| „ — | —_ | Poteries Electric Traction "Ordinary, 20,087-40,000 . 10 .. as 
Halifax Corporation| ,, 13 634) 431) + 203 3.931 2,657 6 per cent. Cum, Pref., 1-20,000 ......... + ... 10 . Opell 
Hull Corporate n E. S.“ „ 12 1,150 — — 6.408 ak — l 
Liverpool Corporat’o| ,, 5 |7,380|6,867| + 513 |124,341/108 276 Telephones.— 
Liverpool Overhead) ,, 135 l. 41601, 339 + 77 |26,752 |25,628 Consolidated Telephone Construction and Maintenance .. ' 
Cor a 3 ee 3 National Telephone, Ordinary.. U ae 
Sheffield ration , 13 |2,097 as 6 per cent. Cum. First Pref. 1 18-16 
South 8 rdshire ,, 11 680| 625 +. 55 12 278 11,720 6 per cent. Cum. Second Pref. .... ——————2 10 .. 13-16 


| 


- t. Deb. Stock, Red.. 100 . 95 9y 
a Since April 1. 5 Partly electrical. Oriental Ephone and à meotrio Company - - 2 1 2 15/16-11/16 


a 


THE ELECTRICAL ENGINEER, MAY 25, 1900. 2 
‘NOTES. 


Calcutta Tramways.— The tramways company have, 
we learn, taken their first practical step towards the intro- 
duction of electrical tramways in that town. It is to be 
hoped that the fate of these tramways will be better than 
that of the electrical tramways in Madras. 


Telegraphists’ Grievances.—A meeting was held 
on Thursday week to ventilate the grievances of the Govern- 
ment telegraphists. The chief cause for the meeting was 
that the salaries of senior telegraphiste are only £160, 
while the agitation was for a maximum of £190. There 
was no resolution passed, but the meeting seemed 
unanimous on the point that the maximum should be 
increased. 


Oar Volunteers. —The Electrical Engineer Volunteers 
who left England under the command of Major Crompton 
have, we learn, gone to Bloemfontein, and it is stated that 
both officers and men are well. The fear that they would 
be employed to “light up” the Boer prisoners to prevent 
them from escaping at night, and that they would not go 
to the front, has not been realised, and they. should now 
be in a position to do really useful service for their 
country. 


Train-Lighting.—We have in several issues referred 
to the method of lighting trains from dynamos con- 
nectéd with the car axles. It is interesting to note 
that in the new. corridor train just equipped by the 
Great Western Railway this method of lighting is used. 
As in the methods previously described, a reserve storage 
battery is carried for use when the speed is very low, or 
when the train is stationary. The lighting itself is effected 
by means of double lamp pendants suspended from the 
roof. 


Fire,—Yosterday week a fire broke out on the Central 
London Railway subway at the Royal Exchange. The fire 
originated in a building apparently used as a general store, 
and before being got under involved some 50ft. of the 
subway. It is reported that, in addition to the destruction 
of the first building attacked, some 20 yards of the subway 
was very seriously damaged. We hope that the damage 
resulting from. this outbreak of fire will not delay to any 
extent the opening of that portion of the line. 


Conference.—We notice. that the Shoreditch Vestry 
have had under consideration the question of the large 
premiums exacted from the local authorities for insurance, 
especially for electricity works. They are of the opinion 
that the sum total of municipal insurances of local autho- 
rities in London has. reached a sufficiently large amount 
to warrant the establishment of some scheme for mutual 
insurance with a reasonable prospect of success. In order 
to further this proposal they have decided to call a con- 
ference of various London local authorities, and many have 
already signified their willingness to be represented. 


Philippine Cables.—The American Signal Corps are 
apparently making great efforts to provide a good tele- 
_graphic service in the Philippine Islands. Thus we learn 
that they have laid a new cable between the islands of 
Cebu and Leyte, in the southern part of the archipelago. 
This should tend to improve the trade in hemp, which 
is the staple product of these islands. In addition to this 
cable a telegraph line has been constructed from Manila to 
Aparri, on the north coast of Luzon. There was formerly a 
line existing between these two places, but the Philippinos 
entirely destroyed it. Its reconstruction is very important 
at present for military purposes. 


The Heat by an Incandescent Lamp.—A German 
contemporary remarks that the heat generated by an 
ordinary incandescent. lamp is greatly underestimated by 
the general public. Experiments have proved that a small 
incandescent lamp placed in a vessel containing half a litre 
of water will heat the latter up to boiling point within less 
than an hour. An incandescent lamp placed in contact with 
celluloid will ignite the same in five minutes. It is also 
very dangerous to place incandescent. lamps in the proximity 
of cotton wool, for after a very few minutes .the wool is 
scorched and ignited. Silk is less inflammable, but even 
this is scorched at a distance of 3°9in. in from eight ta to 
ten hours. 


British Institution of Draugitsmen. — At the 
half-yearly meeting of the council of this institution held 
recently in London, it was decided to accept the resignation of 
Mr. J. Gillaird, of London, as hon. secretary and treasurer. 
Mr. C. L. Groundwater, of Manchester, and Mr. J. F. 
Wakeham, of Newcastle, were unanimously elected hon. 
secretary and hon, treasurer respectively in his place. The 
thanks of the members of the institution are due to Mr. 
Gillaird for the very able and courteous manner in which 
he discharged. his duties. At the same meeting it was 
decided to alter the title of the society from British 
Association of „ ” to that of British Institu- 
tion of Draughtsmen.“ 


Vienna.—The Vienna City Council recently decided 
to erect two central generating stations. One of these is 
designed to supply power for working the street railways 
of the town, and is to be equipped with five electrical 
generators of 3,000 h.p. capacity each, while the second 
station is to contain three generating sets of like output 
for supplying energy for lighting and power, other than 
traction purposes. The equipment of the station has been 
‘entrusted to the Austrian Schuckert Company. It is inte- 
resting to note the tendency of Continental engineers 
towards the adoption of large and uniform units of plant, 
a tendency which is to be observed especially in connection 
with recent designs of German central stations. 


Shooting Competition.—The prize-shooting season is 
just commencing, and we notice that the technical colleges 
of London are not behind others in producing good shots. 
Thus, we gather from the Times that teams composed of 
four members each from the Central Technical College, 
University and King’s Colleges, the Royal School of 


Budapest.—Some interesting experiments, it appears, 
are at present being conducted in Budapest with high-. 
pressure rotary current for working an electric railway on 
a system introduced by Messrs. Ganz and Co. It is stated 
that, despite the high working pressure of 3,000 volts 
which is used, the system ensures complete safety even in 
its application to main-line working. Experimentally, the 
system is to be introduced on to the Valtelina stretch of 
the Italian State Railways, which has a length of almost 
66 miles. The length of the cars which are worked by 
the new system amounts to 60ft., while the speed attained 
is about 37 miles per hour. 


The Boom in Iron.— The great rise in the price of 
iron is illustrated in the contracts entered into for boilers 
between the Sheffield Corporation and Messrs. Brown and: 
Co., for the supply of marine boilers for their power: 
station. About five years ago a boiler of exactly the 
same type and size was purchased by the lace Sheffield 
Electric Light and Power Company for £1,450. Eighteen 
months back two more were bought for the power station, 
this time the price being EI, 950 per boiler. The three 
recently purchased, however, have risen to no less than 
£2,850 each, an increase of £1,400, or nearly 100 per cent. 
on the price of five years ago. 


122 
Mines, and the Crystal Palace Engineering School met 
last Wednesday week at Runnymede Range to shoot for a 
cup presented by the professors of the various colleges. The 
conditions were 10 shots each at 500 and 600 yards, 
the possible points being 400. The Central Technical 
College team won the cup with a score of 297, the other 
colleges following pretty close behind. The cup was 
afterwards presented to the winning team by Prof. J. 
Perry, president-elect of the Institution of Electrical 
Engineers. 

Electric Concessions in Russia.—The Municipal 
Council of Vladivostock has intimated to the various 
consuls in that town that it is proposed to grant a con- 
cession for constructing an electric light and tramway 
system in Viadivuatock. The tramway is to run through 
the Svetlanski and Alentski streets, and will be altogether 
about 12 miles long. There has at present been no time 
stated as to the limit for sending in proposals, and there is 
also no preference to be shown on the ground of nationality. 
A considerable number of lights will be required for lighting 
the city, atd several large commercial firms would probably 
require their premises fitted. The city, it is stated, is to 
bo made responsible for payment. The letter also informs 
us that, in addition to the electric lighting and trams, the 
question of the construction of a new reservoir and water- 
works is soon to be brought forward. 

Electricity in India.—We gather from Indian Engi- 
neering that the municipality of Simla have applied for the 
services of the Government electrical expert, Mr. Meares, 
in order to report on the practicability of an electric 
lighting scheme for their. town. We are pleased to note 
that so many of the towns in India are recognising the 
value of electricity for lighting purposes as compared with 
other illuminants. Electrical power is also not being 
neglected in. India, and. it is interesting to see that the 
Government has issued orders for installations of electric 
fans in the barracks and all the larger military stations, 
thus having a really good cooling system, and dispensing 
with the punkah coolie, who usually does his work in a 


very half-hearted manner. It is not stated where the 
power for these electrical installations is to come from, 
but it is suggested that the criminals in the local gaols 
should be made to supply it through the agency of the 


treadmill. 

Specific Gravity of Tellurium.— The following is 
an abstract of a paper by Messrs. V. Lehner and J. 
Livingston R. Morgan, contributed to the Journal of the 
American Chemical Society. The abstract, which reads 
as follows, is abstracted in the Journal of the English 
Chemical Society: For the determination of tho electrical 
resistance of tellurium, the molten metal was allowed to 
solidify in glass tubes of narrow bore jacketed by outer 
tubes also containing melted tellurium. Great difficulty 
was found, however, in obtaining uniform results, the 
values for the specific resistance varying from 279 to 
1,152; the mean is about 500, but the authors consider 
that the lower results are probably the more correct. 
The value obtained by Matthiesen was about 2,000, so 
that the structure has an enormous infiuence on the 
conductivity. It was observed that the metal expands 
slightly after solidification, all the tubes cracking at this 
point, no matter how slowly they were cooled. 

Electrical Progress in China.—Woe stated in a 
recent issue that a small lighting station had been installed 
in Pekin. The following details of the plant are just to 
hand. In anticipation of transmission to a distance, a 
rotary-current generating plant has been adopted, so that 
if required the current may be transformed up. Though 
at present of very modest capacity, ample provision has 
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been made for ultimate extension of the station on a large 
scale. The generating plant already installed consists of a 
50-b.p. steam set, while a second set of 100 h.p. is on the 
way, and room is left for a third set, without extending 
the buildings. Arrangements have also been made to 
educate the Chinese in the uses of electricity for domestic 
and other purposes, and to this end a showroom has been 
attached to the generating atation, in which lamps and 
motors, otc., may be seen in their application to various 
purposes. Full credit for this enterprise must be accorded 
to Messrs. Siemens and Halske, of Berlin, which firm not 
only supplied the necessary plant, etc., but also promoted 
the local company into whose hands the undertaking bas 
now come. 


Electric Lighting in New York.—dAccording to 
the Electrical World of New York, the following are the 
equivalents in 8-c.p. lamps of the loads on April 1 last 
by the various electric lighting companies in New York 
City. Thus, the Edison Company had connected on its 
system the equivalent of 2,510,524 8-c.p. lampe, including 
private plants using the company’s services as an auxiliary, 
this sérvice amounting to the equivalent of 204,058 8-c.p. 
lamps. The New York Gas, Heat, Light, and Power 
Company, which now covers the boroughs of Manhattan 
and the Bronx, had connected with its system on April 1 
the equivalent of 2,751,652 8 c.p. lamps. This latter figuro 
includes the Edison figures, but not the lamps connected on 
the circuits of the United Electric Light and Power 
Company, which amount to the equivalent of 500,000 
8-c.p. lamps. The plants on the Brooklyn side of the East 
River will probably add to the above the equivalent of 
10,000 8-c.p. lamps. It is interesting to compare the 
gross total with the equivalent number of 8-c.p. lamps now 
connected to the mains in the London metropolitan area, 
which is about 2,500,000. 


Gas Bills.— The House of Commons Committee last 
week gave some important decisions on a number of 
Bills affecting the gas interests in the metropolitan area. 
Amongst these was a Bill promoted by the London County 
Council to legalise the use of a portable photometer for 
testing. This Bill has been rejected. The evidence 
brought by the engineer of the South Metropolitan Gas 
Company on this vexed question is worthy of careful 
attention, and is to the effect that, in order to obtain the 
standard illuminating property, it is necessary in London 
to enrich the gas which is obtained from the retorts. It 
seems that this enrichment is very apt to be lost on the 
way to the consumer, and: in consequence of this, the 
South Metropolitan Gas Company have promoted a Bill, 
the preamble of which has passed the committee, to 
authorise a lower standard of illuminating power. 
Tbe reduction will be from 16 c.p. to 14 c.p, with a 
corresponding decrease in price. The Gaslight and Coke 
Company’s Bill to authorise debenture issues of 2} millions 
seems likely to be thrown out, on the grounds that this 
company has not done anything to comply with the 
recommendations of the committee of enquiry which sat 
last year. 

Aluminium Bronze.—From an article appearing in 
the Annales Telegraphique, Mr. E. Massin describes some 
experiments made on the employment of aluminium bronze 
for telephone wires, from which he concludes that this 
cannot be up to the present said to be as suitable for 
telephone purposes as silicon bronze. In spite of their 
pliability, good conductivity, and low market price, the 
alloys of aluminium present great inconvenience in working. 
Beyond this, the action of the weather on aluminium 
alloys is considerable, oxides being formed which seriously 
affect the conductivity of the wires. Mr. E. Massin tried 
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the effect of acids and alkalies on lengths of aluminium 
bronze. He used a 10 per cent. solution, and the weight 
of the wire immersed in the solution was 1:44 grm. After 
four months the loss of weight was as follows: in sea- 
water, 0019 grm. ; acetic acid, 0:024 grm. ; sulphuric acid, 
0:341 grm. ; potassium hydrate, 0'859 grm. Another piece 
of wire exposed to air was found to have increased in 
weight by 0'056 grm., which corresponded to a trans- 
formation of 0°031 grm. of aluminium into oxide. The 
author also concludes that the physical properties of the 
alloy are not so favourable to telephone work. as the alloy 
known as silicon bronze, 

The Opera Telakouphanon. — The publication 

entitled “An Evening with Punch,” now being supplied 
by Messrs. Bradbury, Agnew, and Co., of 10, Bouverie- 
street, contains the following interesting prophecy which was 
written by Tom Taylor, and appeared in Punch on Dec. 30, 
1848: “Our attention has been directed to an article 
made of guttapercha called the telakouphanon, or speaking 
trumpet, a contrivance by which it is stated that a clergyman 
having three livings might preach the same sermon in 
three different churches at the same time. Thus, also, 
it would be in the power of Mr. Lumley, during the 
approaching of the holiday time, to bring home the opera 
to every lady’s drawing-room in London. Let him cause 
to be constructed at the back of Her Majesty’s Theatre an 
apparatus on the principle of the ear of Dionysius, care 
having been taken to render it a good ear for music. 
Next, having obtained an Act of Parliament for the 
purpose, let him lay down, after the manner of pipes, 
a number of telakouphanon, connected (the reader will 
excuse the apparent vulgarism) with this ear, and extended 
to the dwellings of all such as may be willing to pay for 
the accommodation. In this way our domestic establish- 
ments might be served with the liquid notes of Jenny Lind 
as easily as they are with soft water, and could be supplied 
with music as readily as they can with gas.” 
The Institution of Junior Engineers.—At a 
meeting of the Institution of Junior Engineers last Friday 
a paper was read by Mr. Charles H. E. Rush and Mr. 
Basil H. Joy, entitled A Short Review of the Motorcar 
Industry, Past and Present.” The authors pointed out that 
the shortness of time at their disposal for the reading of a 
paper obliged them to confine themselves to a description 
of oil-driven vehicles only, other systems being only briefly 
alluded to. The enormous advantages to be gained by 
using motor instead of horse-drawn vehicles were 
summarised as follows: (1) economy in working; (2) 
increased possibilities in speed; (3) greater safety ; 
(4) infinitely greater radius of action ; (5) humanity; (6) 
economy in road repairs; (7) cleanliness in streets; (8) 
inoreased volume of trade ; (9) fewer unemployed. It was 
shown how restrictive legislation had hampered progress in 
the industry under consideration, giving our Continental 
rivals a great lead over us. In comparing the merits of 
the various motive powers which can be employed, com- 
pressed air and gas were not considered, but steam was 
shown to have many advantages, which for heavy haulage 
made it supreme ; electricity, except for very limited pur- 
poses, was regarded as impracticable at the present time ; 
while oil, or rather petroleum spirit, in spite of its many 
disadvantages, was shown to be the motive power for light 
tradesmen’s vans and all light vehicles where long distances 
were to be covered. 

Accumulator Electrodes. — While hitherto the 
employment of sulphurous acid solutions has been looked 
upon as unsuitable for the forming of peroxide of lead 
plates of the Planté type, experiments carried out by Mr. 
H. Beckmann, and published in the Elekirotechnische 


Rundschau, have shown that the formation of peroxide of 
lead from metallic lead by an electric current acting 
through free sulphurous acid proceeds much quicker and in 
a far more advantageous manner than in the process of 
forming Planté plates hitherto employed. In applying the 
process, the metallic lead, in the form of positive electrodes, 
is immersed in a solution of free sulphurous acid, and 
thereupon subjected to the influence of an electric 
current. The solution may be produced by feeding free 
dioxide of sulphur into water, or by dissolving in water 
a salt which, in combination with an acid, generates 
dioxide of sulphur, and subsequently combining it with 
an acid. The great advantage attaching to this method 
is that no products, such as chlorine or saltpetre, which 
may be detrimental to the darability of the electrodes, 
are employed. It is therefore unnecessary after the forming 
process to cleanse the plates, which may be used at once. 
Neither is it necessary to overcharge the plates for a long 
time daring the initial charge of the completed accumu- 
lator. When formed according to this method, it is claimed 
that a period of 50 hours will suffice to give the plates so 
thick a coating of peroxide that the same may be used as 


plates in an accamulator. 


_ Electromobile Competition in 8 
competition instituted by the Mitteleuropäischen Motor- 
wagen Verein between various types of electrically- 
propelled vehicles, to which we briefly referred in our 
issue of May 4, has been brought to a successful con- 
clusion. In continuation of the particulars already given, 
it may be mentioned that the weight of the passenger 
vehicles on trial varied between 18cwt. and ddcwt. 
unloaded, and that of the freight cars, unloaded, between 
S0cwt. and 78cwt. . A general report on the trials appeared 
in the Elektrotechnische Zeitschrift for May 10, from which 
it appears that the detailed results had not then been fully 
ascertained. It is interesting to learn, however, that the 
most favourable result, so far as capacity is concerned, 
which a superficial comparison of the tests disclosed, was 
the equivalent of a working output of about 60 watt-hours 
per ton of rolling weight over a distance of 621 of a mile. 
Steering and brake teste were also made with different 
speeds and conditions. - These tests proved on the whole 
very satisfactory. A freight car was found to possess the 
most efficient brake, which, with the car travelling at the 
rate of eight miles per hour, pulled up dead in 4°67 yards. 
Other cars, travelling at speeds varying between 11 and 12 


miles per hour, were pulled up in an average of about 10 yards. 


In testing the extreme possible speeds of the competing 
vehicles, one of the passenger cars travelling at the rate of 
11:7 miles per hour showed a battery capacity of 87 watt- 
hours per kilometre-ton. It is satisfactory to learn, says 
the Elektrotechnische Zeitschrift, that, despite the fairly heavy 
strain to which the vehicles were subjected during the 
competition, no great damage was done, nor did any serious 
breakdown occur. The trials may be said to have proved, 
concludes our contemporary, that, provided a battery of 
sufficient durability (upon which point the trial runs 
certainly yielded no reliable data), the electromobile is 
even now a vehicle of practical utility. But it is just this 
question of a battery of sufficient durability, when working 
over bad roads, we might add, upon which depends the 
future of accumulator traction, and we are still without 
reliable proof of the satisfactory solution of this difficulty. 


Obtaining Work. A paper read by Mr. J. W. Alvord 
before the Illinois Society of Engineers and Surveyors has 
been published in a number of American journals, and is 
interesting reading to consulting engineers. The author 
considers the question of consulting engineers pushing 
forward their schemes to obtain work, and as to whethe- 
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professional men should wait for the work to come to 
them rather than going for the work. The authors 
conclusion would not find favour with the Institution of 
Civil Engineers, but there are certain members of the 
Institution of Electrical Engineers who are already exceed- 
ingly well up in the theory. The rules read as follows: 
(1) “Find your job. This is quite necessary. I have com- 
pletely discarded the theory on which I started in, that 
your job should find you. It may work once in a while, 
but as a rule a needy engineer out of work is a great deal 
keener hunter than a lonesome job is, After you have found 
jobs for a good many years, it is possible that some stray 
jobs may find you, but I wouldn’t eount on it. (2) Know 
a great deal more about how that job ought to be done 
than anybody else around. There is no doubt at all but that 
this is a very important requirement, indeed, in the practice 
of getting jobs, but it is one which I feel almost ashamed 
to mention, and, indeed, would have foreborne to speak of, 
had it not been that occasionally I have met enthusiastic 
and confident engineers eager and willing to lend a hand 
in the great work of harnessing the forces of nature, but a 
little uncertain as to the difference between the breeching 
and bellyband. This delightful trait of ambition in our 
profession should be commended, could it only be turned 
into proper channels. (3) Know the men who have the 
jobs to give. This last rule seems also to be ona of those 
delightfully simple propositions in theory which are found 
so difficult in practice. The theory of the thing is that an 
engineer’s reputation ought to precede him everywhere. 
In practice he is usually exceedingly glad if it will only 
follow. him at a respectable distance. People with jobs to 
give want to see you, poke your ribs, and put you through 
your paces, as I have elsewhere intimated. And if you 
would like to be their ‘hired man,’ it is best for you to go 
and submit yourself to the process as gracefully as you can. 
I believe, however, that it is quite possible to do all this 
and still be modest. There is no money in being bashful, 
but to be suitably modest, at the proper time and in the 
proper amount, is an art whose worth to the fortunate 
possessor cannot be over-estimated.” 


Toll Telephone Lines.—We notice in Mr. Carl 
Heriny’s digest in the Electrical World an abstract of an 
article by Mr. Clausen, and appearing in the Telephone 
Magazine, on the design of a toll-line system between a 
number of scattered towns with several branch lines. 
The author deals with the problem of “signalling simul- 
taneously a large number of telephones connected to a 
pair of wires in bridge.” He describes two methods for 
increasing the efficiency of instruments for connection in 
parallel ; in one, the smallest amount of current is used at 
the caller’s station in sounding his own bell; the magneto- 
generator and 1,000-ohm ringer are connected in series, 
this being the position normally assumed by the signalling 
system, with the exception that the generator winding is 
shunted out of circuit, thus leaving the ringer magnets 
alone connected across the line; when the caller intends 
to transmit a signal, a shunt circuit is established, cutting 
out the 1,000-ohm ringer to such a degree that only a 
very small portion of current passes through them, while 
the greater portion of the current generated passes out to 
line over the comparatively low-resistance shunt coil. 
The other method is a modification of the first. Naither 
solves the problem of the particular toll lines in question. 
He then describes the solution adopted in practice for that 
purpose. The construction ef the instrument was ‘similar 
in most respects to the regular bridging type telephone, 
with the exception, however, that no specially powerful 
magneto-generator was required ; one side of the magneto- 
generator is connected to earth and both sides of the line 


sulphate ; 


circuit are brought in connection with the automatic 
generator shunt in such a way that when the magneto- 
generator is driven for the purpose of transmitting a call, 
the line wires are short-circuited and a current sent through 
the circuit over both line wires in parallel and through the 
annunciator drop at the switchboard to ground. The 
switchboard jack is of special construction, being normally 
short-circuited. With this system, and with each line 
wire measuring, say, 2,000 ohms, which would make a 
total of 4,000 ohms for ordinary bridging signalling circuits, 
there is but one-fourth of this resistance to signal through 
by virtue of using both of the line wires in parallel, and 
there are no by-paths with the resultart division of currents, 
the line-drop receiving practically all the current 
generated. Another feature of the system is that no 
subscriber's bells are sounded while the switchboard 
operator is receiving an incoming call, and under no 
circumstances are the subscribers able to signal among 
themselves, this daty of signalling between the subscribers 
being placed with the operator. 


The Electro-Chemical Equivalent of Copper and 
Silver.—The following abstract, which appears in the 


Journal of the Chemical Society, is of a paper contributed 


by Messrs. T. Richards, E. Collins, and G. W. Heimrod ‘to 
the Zeitschrift fuer Physikalische Chemie. The abstract reads as 
follows: An examination of the irregularities of the copper 
voltameter leads in general to results agreeing with those 
of Foerster and Seidel. Copper plates become lighter in 
acidified copper sulphate solutions, owing to the solution 
of the copper and the simultaneous formation of cuprous 
this action increases as the temperature rises. 
Copper plates in neutral copper sulphate solutions become 
heavier by the deposition of cuprous oxide, formed by the 
hydrolysis of cuprous sulphate. With regard to the copper 
voltameter, the author points out that (1) the solution 
must be as cold as possible; (2) the solution must be acid 
to prevent hydrolysis; (3) the solution must be as dilute 
as possible, whilet the liberation of hydrogen is avoided ; 
(4) air must be carefully excluded. Foerster and Seidel’s 
plan of saturating the solution from the beginning with 
cuprous ions is criticised as giving too heavy a deposit of 
copper: this view is borne out by experiment. Comparison 
of the copper deficit in the copper voltameter with the 
current density at the cathode shows: (1) that a high 
current density gives far too low a deposit of copper, 
owing doubtless to the separation of hydrogen; (2) that 
the loss of copper due to solution in the copper sulphate 
is approximately proportional to the extent of the electrode 
surface. By taking, then, the actual weight of copper 
deposited in any given case, and extrapolating to the 
electrode surface zero, a value is obtained which will 
correspond closely with the amount of electricity that has 
passed through the cell. A series of experiments, treated 
in this way, and based on a comparison of the copper 
voltameter with the ordinary silver voltameter, gave the 
mean value 63°563 for the atomic weight of copper, 
distinctly less than the value 63:604, obtained by purely 
chemical methods. As regards the silver voltameter, it 
appears from the work of numerous observers that some 
substance, connected with or proceeding from the anode, 
causes too large a deposit of silver at the cathode. 
Experiment having shown that the cathode deposit was 
not contaminated by mother liquor, the authors adopted 
the device of inserting a porous cell between the anode 
and the cathode. This arrangement of the silver volta- 
meter gives, under similar conditions, a smaller deposit of 
silver than any other of the forms used. The quantity of 
silver deposit is less affected by change of temperature 
in this porous cell form of the voltameter than in Lord 
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Rayleigh’s form, and the authors consider their results the 
more correct. When the necessary correction is made on 
the ordinary silver voltameter, the atomic weight of copper, 
deduced from the experiments described above, now lies 
between 63'598 and 63°615. The electrochemical equiva- 
lent of silver is corrected to 0 0011172 gramme per 
ampere-second, and that of copper. to 00003292 gramme 
per ampere-second. l 


Accumulator Traction. Many points iù connection 
with the treatment and control of accumulstors employed 
for traction purposes are still subject to differences of 
opinion, says Mr. P. Weber in the Centralblatt fiir Acoumu- 
latoren und Elementenkunde, and it is desirable to obtain 
unanimity as far as possible with regard to these pointe. 


for a certain corresponding charging pressure of 110 volts 
are of little importance, being governed by the different 
makes of plate—especially in so far as the internal resist- 
ance of the cells is affected thereby—the highest permissible 
terminal pressure per cell, etc. But of greatly under- 
estimated importance for the well-being of the battery is 
the method of connecting the controller. One frequently 
hears the opinion expressed that the disadvantages of 
starting up with the two halves of the battery connected in 
parallel are greater than the advantages offered by such an 
arrangement, series connection throughout being, therefore, 
preferred. The disadvantages of a parallel arrangement 
are supposed to consist in that an unequal strain may 
readily occur in the two halves, and that in switching 
one half out the other half discharges itself into it. On 
the other hand, it muat be taken into consideration that, 
as a rulo, the paralleling of the two halves is accomplished 
at the controller, which is only used temporarily. Unques- 
tionably it is of especial advantage if the heavy demand 
at starting can be divided between the two halves of the 
battery. Besides this, the pressure given by the battery, 
which in the case of series connection must be reduced by 
switching in artificial resistance and thereby entailing a 
loss of energy, is, of course, diminished by one-half upon 
paralleling the two sides of the battery, tbus ensuring 
steadier starting. It is, however, going too far to insist 
upon the sub-division of the battery into four parallel 
` groups, as individual engineers have done. With regard 
to the speed of the car, it is important for the life of the 
battery that the graduations should be moderate. Mr. 
Weber thinks four to five graduations of speed should 
suffice for ordinary purposes. Another point concerns 
the determination of the requisite power of the battery. 
In going into this question it should be borne in 
mind that the battery in practical use for traction 
purposes will behave otherwiga than when in a state of 
reat in the laboratory. According to observations made by 
Mr. Weber, cells when subjected to a thorough shaking 
showed a lower capacity than when in a state of reat, 
although in consequence of the better circulation of the 
acid in the former case, the reverse might have been 
expected.: The shaking, howeyer, to which the experi- 
mental battery was subjected—being . designed to test the 
solidity of the plates—was far more violent than would be 
met with in practice, even on bad roads. The causes of 
the extraordinary fall of capacity which is sometimes 
observed in comparing laboratory teats with the results 
obtained in actual practice, are mainly due to the temporary 
heavy demands on the battery, which in practice frequently 
amount to as much as 14 to 24 times the normal. This 
points to the necessity of providing the car to be propelled 
with a considerable reserve accumulator capacity. For 
ordinary purposes this should not be less than 40 per cent., 

and firms constructing electromobile cars should allow for 


liquid state at normal pressures. 
Differences in the number of cells (40, 42, or 44) adopted | 


this surplus power, both in determining weights and 
dimensions. 


Carbon.—Prof. Elihu Thomson is writing a series of 
articles on the properties of carbon in electrical work, 


which series is appearing in the Electrical World of New 


York. In the first article he points out that although 
numerous other substances have been tried, even including 
mixtures of such substances with carbon, the pure carbon 
holds its own for are lighting. Prof. Thomson points out 


that the value of carbon for the electrodes of arc lights 
depends upon its absolute infusibility and its high tem- 


perature of sublimation. It has never been melted, and 
appears to be incapable, like arsenic, of existing in the 
It could probably be 
melted if heated electrically under enormous pressures in 
an inert gas. Estimations of what pressure would be 
needed are of the order of 15 to 20 tons per square inch. 
This high sublimation temperature results in a good 
efficiency, as about 10 per cent. of the heat energy is 
radiation consisting of luminous rays. The author proceeds 
to review the work, showing that before the carbon is 
vaporised, it is first converted into plambago. This fact 
he proposed to utilise as far back as 1882 for the manu- 
facture of plumbago electrically. Another good property 
of carbon is its low conductivity for heat, which prevents 
the rods used in arc lamps from increasing very much in 
temperature, with a consequent great increase in resistance, 
as would be found if a metal would be used for the 
electrode. The author proceeds to review the advantages 
of the enclosed arc lamp, and then passes on to the 
consideration of the carbon filament of incandescent lamps. 
The depreciation of these filaments is due to a gradual 
evaporation of the same, the particles evaporated being 
deposited on the bulbs of the lamps. It is stated that if 
air is admitted into the glass bulb, it will be found that 
the black coating burns off at an exceedingly low tempera- 
ture, showing that it is oxidisable at a lower temperature 
than ordinary carbon. After reviewing the operations of 
manufacturing in such lamp filaments, Prof. Thomson 
refers to the great advantage of the flashing of these, in 
that it provides a coating of high-conductivity carbon over 
a hard core. In this way the bulk of the current is carried 
on the skin, and thus heating of the inside is avoided. 
In a coarse filament, an equal rate of energy delivery 
throughout the section would be liable to overheat the 
interior, and produce cracks and fissures, if not vapour 
pressure. The effect may be illustrated by the following 
experiment. Let a thin strip of carbon, such as a lamp 
filament, be immersed in liquid gasoline and an electric 
current passed through it so as to bring it to a high 
temperature under the liquid, which goes into the 
spheroidal state, and virtually surrounds the hot carbon 
with a layer of vapour. In this case the filament gradually 
thickens by carbon deposition. As its diameter increases, 
more and more current will be required to keep up the 
temperature. In this way the filament may receive such 
a thick deposit that it may reach, say, 1cm. in diameter. 
It might be supposed that a dense hard rod of good 
conducting carbon had thus been obtained. Upon examina- 
tion, however, it will be found that the interior of the 
thick rod is quite spongy and soft. The carbon of the 
interior, originally dense and hard, had later become 
overheated owing to the outer deposits preventing cooling. 


The result of the overheating is to reduce automatically 


the conductivity of the interior carbon by vaporising it 
in part and rendering what remains soft and spongy, like 
soft porous graphite. The various parte of the section 
thus adjust the rate of energy delivery to them in 
accordance with their ability to dissipate heat. 
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MESSRS. FERRANTI’S HOLLINWOOD WORKS. 
(Continued from page 696.) 


We may now proceed to the switch and rectifier depart- 
ment, where a bewildering amount of interesting work 
attracts our attention. Figs. 8 and 9 show the switchboard 
and rectifier ends of this department respectively. Ferranti 
switch gears especially are obtaining universal application 
on their merits alone, and we shall therefore venture to 
bestow a considerable amount of attention to the switeb- 
board section of this department. But, first of all,.a few 
notes on the evolution of the Ferranti rectifier may not 
prove out of place. As previously remarked, the Ferranti 
rectifier has been very extensively adopted, and is conse- 
quently well known in a certain sense, but the type 
originally introduced. was very different from that of 
to-day, leno the progressive improvement which the 
rectifier has undergone since its advent as a machine of 
practical utility may advantageously be illustrated by com- 
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parisons, as there are doubtless many of our readers who 
are unacquainted with any but the -earlier types of: this 
rectifier. The Ferranti rectifier system was first installed 
at Portsmouth in 1894, where five rectifiers were put 
down, each capable of supplying rectified current to 
45 12-ampere arc lamps in series. In this type, 
as will be seen from Fig. 10, the synchronous motor 
has on cithor end of its spindle a single-break commu- 
tator. Each commutator is connected with a secondary 
coil of the constant-current converter below, the com- 
mutators themselves being connected in series. The con- 
stant-current converter is of what is usually called the 
bellows type, the movable coils being so suspended that 
the weight of one set of coils balances that of thé other. 
The arc light switchboard, shown on tho left of the illustra- 
tion, contains ammeters to show the magnitude and indicate 
the direction of the rectified currents. On each circuit 
there is also a throw-over reversing switch, by which the 
current is reversed if necessary, and plugs with flexible 
connecting cords, whereby any rectifier may be made to 
feed any circuit. 

Fig. 11 represents the first rectifier installed at Blackpool, 
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and it will be noted that it is a considerable improvement 


on those at Portsmouth. It possesses only one commutator, 


and this is made double-break, and therefore capable of 
dealing with much higher voltages. The constant-current 


‘converter has also been much modified, the coils being 


wound on two horizontal cores, and the movable ones 
swing on knife-edges. By this means copper is economised, 
the ventilation and the cooling surface much increased, and 
the friction of the moving coils reduced to a minimum. 
Further, the whole apparatus is rendered very compact 
and entirely self-contained. Several years’ experience 
of this design led to a modification shown in Fig. 12, 
, which represents the standard Ferranti rectifier of to-day. 
In this type the movement of the coils is in a horizontal 
plane on steel ball bearings, whence the friction with the 
coils wide 5 70 is no greater than when they are close 
together. The motor bearings are lengthened and all the 
connections enlarged and improved, besides being duplicated 
zin the case of the low-tension brushes. The danger to the 


~ 
„ 


‘attendant is practically done away with, as all connections 


and terminals are highly insulated. The high-tension 
commutator is protected by a glass shield, the number of 
brushes reduced, and the long flexible leads done away 
with. When the rectifier is running there is no necessity 
to touch the high-tension parts at all, as the adjustment 


of the spark, which formerly was done by moving the 


high-tension brushes, is effected by rockiog the motor 
armature instead. The water-break switch has been made: 
double-pole, and so constructed that while operating it, it 
is impossible to touch accidentally auy high-tension part. 
The ventilation is improved by putting the rectifier on 
special foundations, which are connected with a ventilator 


outside the building, thereby causing a current of cool air 
to pass over the coils. 


In virtue of these several distinct modifications of the 
original design, it is claimed, amongst other advantages, 
that the standard-type rectifier of to-day combines auto- 
matic regulation. of the transformer without adjustable 
weights, greater ae of the synchronous motor, 
better insulation and shielding of high-tension parts, better 
mechanical design, better ventilation, and greater compact- 
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power factors obtained: These rectifiers are being run daily on periodicities from 
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40 to 100, and in conjunction with nearly every type of 
engine and alternator extant. 

e switchboard which has been specially designed for 
dealing with rectified currents, is shown in Fig. 13. It 
receives the alternating current from the main bus bars 
through oil fuses, and distributes the rectified current 
through the ammeters and indicators shown to the circuits. 
The design is claimed to afford complete immunity from 
danger to the attendant. It allows any circuit to be econ- 
nected to any rectifier, or two circuits to be connected in 
series on any one rectifier. The high-tension voltmeter is 
arranged to read the pressure acrose any of the are light 
circuits, the instrument being protected by oil-break fuses. 
Practical experience, which is, after all, by far the best test 
of merit, has sufficiently proved the mechanical reliability 
of = switch gear, no trouble whatever having been encoun- 
tered. 

A side issue in connection with the manufacture of 
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same slate base as used for carrying main switches, instru- 
ments, and other devices for controlling the dynamo or 
motor circuit as the case may be. These sliding switches 
usually consist of a handle, bridge, bridge contact, and a 
number of small terminal stops, the latter varying in 
number according to the 5 required. The actual 
resistance wire is usually coiled on various types of frames, 
and connected at intervals in its length by means of cables 
to terminals on the sliding switch. It many cases it is 
necessary to place the resistance some distance away from 
its switch, and then long lengths of connecting cable are 
required. Many difficulties have been experienced with this 
arrangement. The bundles of cables are clumsy, and, unless 
very well insulated, are liable to break down. The resistance 
coils may sag and touch, and if overloaded will break, and thus 
open the field circuit of the machine. Moreover, these resist- 
ances are frequently placed in inaccessible positions behind 
the switchboard, thereby renderingrepairs difficult, chances of 
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rectifiers has sprung up in the demand for constant - current 
converters alone, for use in conjunction with alternatin 

lamps in series. A 45-kw. constant- current converter o 

this type, designed to feed 50 20-ampere alternating · current 
lamps in series, each lamp being provided with a compen- 
sating coil taking 24 amperes, when tested at full load 
showed an efficiency of 96 per cent., and a temperature 
increase after six hours on full load of only 70deg. F. On 
short-circuit the rise in current amounted to but 25 per 
cent. This size will supply up to 50 kw., and the constant- 
current converter of Messrs. Ferranti’s standard rectifier 
up to 30 kw. 

Another interesting piece of apparatus, to which is 
devoted a portion of the switch and rectifier department 
at Hollinwood, is undoubtedly the Ferranti open-typo 
rheostat. We noticed compact sets of resistances of this 
type in various stages of completion. It has hitherto been, 
and is still, in many cases a common practice in switch- 
board work to mount a sliding switch or regulator on the 


fire imminent, and entailing the constant attention of those 
in charge of the station, besides causing continual worry. 
To obviate these disadvantages, and to provido a resistance 
which is both neat and compact, Messrs. Ferranti have 
adopted what they torm their open-type rheostat. Fig. 14 
shows the various component parts of this standard desigo, 
as well as a complete finished rheostat, These resistances 
can be used singly, or any number of them may be goared 
together and connected either in series or in parallel. 
Fig. 15 shows two rheostats so coupled. The resistance 
wire employed is the outcome of extensive oxperience. It 
is a special alloy, having a high resistance with a very low 
temperature coefficient, which will not oxidise even if 
exposed in a damp cellar. The wires wound to an insulated 
framework are in continuous lengths, there boing no joints 
or sharp bends to break. By this means coils are also 
avoided, and trouble due to sagging thus entirely 
eliminated. The stops are connected in a special way 
directly to tho resistanco wires, whorecby the usual 
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bundle of inflammable cable connections is avoided, and | wires. The wall space, or space occupied in width, is 
labour saved in connecting, as well as prime cost of | usually a very important consideration, and in this the 
the cables. At the same time the number of terminals is | Ferranti rheostat evidently has an advantage, as it only 
reduced to two only, which are required to connect the | occupies a space of 6in. in width. These regulators were 
, originally designed for use iù conjunction with the Ferranti 
type of switchboard, and are usually placed underneath the 
switchboard platform, having their spindles extended to a 
handwheel mounted on the framework close to the con- 
trolling switch of the machine. They are, however, quite 
suitable for use on any other type of switchboard, or can 
be mounted in the station away from the switchboard near 
to the machine if required. A number of standard designs 
have been prepared for carrying currents ranging from 4 to 
75 amperes, and resistances varying from 100 to 5 ohms 
respectively per single frame. By connecting two single 


> lez RRAN S gh PATENT ) frames together in series, the resistance is, of course, 
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resistance to its circuit. The slider is designed with ample 
contact surface, and is made so that it cannot jump off the, 
stops. A large radiating surface is obtained by winding 
the resistance with a number of small wires in parallel. 


| 
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doubled, or by connecting two in parallel the ‘set will 
carry double the current of a 1 rheostat, and the total 
resistance of each will be thus halved. Owing to the large 
number of steps obtained (from 130 to 50) the drop per 
Fuge : . step is very low, thereby allowing very gradual regulation, 
Mi oe | oo 1 although the whole travel of the slider can be covered in 

$ e 5 about 12 turns of the handwheel. The design of this 
* 4 apparatus is mechanically strong and substantial, and, as 
—̃ ——y—ę— will have been gathered from the above, offers many advar- 
723 . ß tages for central-station work. 


; e may now devote our attention to the switchboard 
| section of this department, describing, in the first place, 
the Ferranti patent type of high-tension switch gear. For 
over eight years Messrs. Ferranti have been supplying high- 
Fia. 14 tension switch gear to alternating-current central stations 

| ia l all over the country, and so successfully that they have in 

This special feature renders any alteration easy to the | many instances replaced switchboards of other types. No 
capacity of the resistance: If it is desired to increase the | less than650main high-tension generator and circuit switches 
resistance in ohms in any portion of the range, this can | have been installed by Messrs. Ferranti. If it were possible 
readily be done by cutting away a few turns of the parallel | to pull off all these switches at working load simultaneously 
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a power equivalent to 325,000 kw. would be open-circuited. 
Fig. 16 represents one of these switch gears as erected at 
Plymouth for 2,000 volts. Each panel consists of a bus- 
bar fitting and sectional bus bar, high-tension ammeter and 
contacts, high-tension spring-break switch (150 amperes 
maximum capacity), oil-break fuse with duplicate contacts, 


7 , 
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cable receiver, outer bar (earthed) and links, complete 
regulating gear, including low-tension ammeter, field switch, 
and rheostat. At the top of the board are mounted the 
synchronisers and high-tension voltmeters, these instru- 
ments being protected by small oil-break fuses. All the 
instruments, fuses, bus-bar links, etc, are made so that 
they may be quickly removed without danger while the 
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board is alive. Special attention is given in the design 
and construction to produce a gear on which accidental 
shocks are impossible and chances of fire very remote. 

The connections of an eight-panel gear are shown on the 
eee (Fig. 17). Even this pps is unnecessary to 
understand the eonnections, for a glance at the actual board 
will show each connection as clearly as the diagram. The 


latter feature can be gained only by having a board without 
a back. The Ferranti gear, having no back, avoids the 
usual tangle of cables, which not only endangers the life of 
even an experienced attendant, but also increases the 
chances of fire. The Ferranti board with each switch, 
instrument, etc., in a separate compartment, with its bus 
bar of different potential separated by thick slates and wide 
air-gaps, with the entire absence of cable connections, with 
its minimum of inflammable material, which is liable to 
catch fire and damage the gear (or, as sometimes bas 
happened, burn down the station), with its security and 
simplicity, is claimed to actually save money annually. by 
reducing fire insurance policies. Moreover, the cost. of 


maintenance is found by long experience to be practically 
nil. 7 | 

It has sometimes been raised as an objection, that the 
board being so essentially designed for parallel running of 
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alternators, does not lend itself readily for adoption in 
stations where, owing to faulty machines or supervision, 
parallel running is a difficulty. To meet this objection, on 
other boards complicated bus bars and plugging arrange- 
ments are provided, by which any machine or combination 
of machines can be connected to any combination of 
circuits, thus introducing a system which invites errors on 
the part of the operator, endangering his life, besides 
damaging the board and disturbing the continuity of 
supply. So many lives of even experienced hands have 
been lost on switchboards, that the design of a system 
giviog absolute security is of the utmost importance to 
high-tension switch gears. But although the Ferranti board 
is designed for parallel running, there is considerable 
flexibility about its construction; for instance, each panel 
is provided at the top (as shown in Fig. 17) with a bus- 
bar fitting, n. This fittiog is connected to the common 
inner bus bar by a link, m, which can be safely removed 
by means of an insulated handle, thus isolating the panel 
beneath, or the link can be used for connecting two 
adjacent panels together independent of the bus bar; or 
for teating purposes a connection can be made between the 
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bus bar fitting and a tub, artificial load, or other circuit; 
a jack cord may be used, by which means any machine 
can be connected to any circuit. When there are a 
number of machines in one station, the entire switch 
gear can be divided into any number of sections, each 
of which can be paralleled together or interconnected at 
will. Fig. 16 shows a board divided into two independent 
Sections, — 


Fia. 18. 


The Ferranti switchboard is also claimed to be es 
adaptable to multiphase work. Ia the County of London 
and Brush Provincial Electric Lighting Company's station 
at Wandsworth single-phase switching gear was installed 
which is now being converted into two-phase gear, 
the only alteration necessary being the addition of a ‘bus 
bar and a few bus - bar fittings. No alteration is necessary 
to the fittings fixed to the slate framework. Two designs 
of switches are shown on Fig. 18, the one on the left be 
for a maximum capacity of 150 amperes, and the one on 
the right for a maximum capacity of 300 amperes, each to 
fit into a panel 6in. wide. Messrs. Ferranti, 


appliances would fill a 


ially 


ted, have- 
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designs for all sizes of switching gears for single pos single- — 
phase, 5 three-phase, double-pole single-phase, 
t a complete eae ag these various and ingenious 


(To be continued.) 


THE NEW ELECTRICAL TRAIN ON THE 
METROPOLITAN RAILWAY. 


On Monday last the new electric train service between 
Earl's Court and High-street, Kensington, on the Metro- 
politan District Railway, was duly inaugurated. The 
advent of this train as a practical reality has been awaited 
with considerable interest, the more so because few details 
of the scheme have been allowed to leak out. It is to be 
sincerely hoped that its timely appearance is the prelade 
to the conversion of the whole of the above company’s 
underground system for electric traction, but that, we 


understand, will largely depend upon the success of the 


extensive experiment now being made. 
By the courtesy of the consulting engineers, Sir John 
Wolfe Barry and Sir W. H. Preece, we are enabled to give 


| a few details and illustrations relative to the train and 
generating plant, ete. To deal first of all with the con- 


ductors which convey the necessary driving current to the 
motors on the train, these are of channel-shape cross- 
section, and weigh 75lb. per yard run. The lead and return 
conductors are laid outside and, of course, parallel with 
the metals constituting the: permanent way. They are 
carried in an inverted position by ordinary Post Office 
pattern porcelain insulators (Fig. 1), which are screwed at 
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FIG. 1.—Details of Conductor, showing its position relative to track. 


intervals into the rail sleepers. A piece of leather is 


interposed between the insulator and conductor to take ug 
the jarring. These inverted channel-shaped conductors, it 
should be mentioned, are composed of mild steel, their 
cross-section being equivalent in condactivity to one square 
inch of copper. The bonding of the conductors where the 
joints occur has been most carefully devised, a flexible 
copper bond of ample cross-section being provided at each 
joint. These bonds are riveted securely to the channel 
iron conductors through taper holes in the latter. It has 
been found that the contact surfaces between these bonds 
and the channel conductors remain bright and clear even 
after considerable lapse of time in spite of vibration. At 
every 100 yards a special anchoring insulator (Fig. 2) is 
provided to prevent creeping of the conductors. The 
distance between the lead and return conductors is 
6ft. 4in., each conductor being, therefore, situated about 
7tin. from the outside of each rail of the Aft. 8gin. 
way. There is consequently little danger of an accidental 
short between the conductors, owing to their distance 
apart. It was found impossible to place the conductors 
inside the tracks without disturbing the apparatus of the 
Station Indicator Company, otherwise this might have 
been done, and will most likely be arranged when the 
whole system is converted. At cross-overs and points it 
has, of course, been necessary to break the continuity of 
the conductors, leaving in some instances long gaps. Where 
these gaps occur they are bridged. over by means of cables, 
the conductors being thereby rendered continuous. For 
further details of these conductors we would refer the 
reader to Figs. 3 and 4.. | * 
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The total length of track equipped amounts to 4,000ft., | jin. play to the shoes in a vertical direction, the beari 
re up and dows roads being provided with conductors. | pressure being adjusted to about 101b. The taain ao 
Though fed by separate feeders at the generating station | consists of six bogie coaches, each 40f6. long, the complete 
end of the section, the conductors of similar sign con- | train having a length of 2465ft. The motorcars, of which 
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atituting the up and down roads are cross connected at | there are two, one at either end of the train, each weigh 
intervals, though disconnecting links are provided whereby | 54 tons empty. These motorcars are employed each in 
the one road may be isolated from the other. The gaps in | turn for the out and return journeys respectively, the 
the conductors being in places as much as 225ft., it has | chief reason for having two locomotive cars, each of which 
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` PLAN 5 
FId. 5.— Plan of Locomotive, showing Position of Controlling Gear. i 

been necessary to provide the train with collector shoes | runs light alternatively, being the lack of shunting facilities 
on each of the seven cars. These shoes are electrically con- | available over this section of line to be worked. Each of 
nected throughout the length of the train by means of special | the ordinary passenger cars weighs 18 tons empty, so that 
couplings. The positions of these shoes are so selected that | the aggregate weight of the train empty amounts to 
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Fie. 6 — Diagram of Gradi.nts. 


one slipper shoe at least on each pole always makes contact | 180 tons. Fig. 5 shows a plan of one of the locomotive 
with the conductors. Undue sparking is also avoided by the | cars, from which the interior arrangement of the same will 
multiplicity of working. The slipper shoes are made to | be seen. Each motorcar is equipped with four motore, 
bear on the conductors by means of springs giving about | two to each . bogie, on separate axles. The bearing 
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wheels are 47in. in diameter, and the armatures of the 
motors are built up on the respective axles. The motors 
are of Messrs. Siemens Bros.’ powerful enclosed type 
of railway motor. They possess four poles, and are designed 
to develop from 110 normal to 200 maximum brake horse- 
power. Further, they have slot-wound armatures 26in. 
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There are 12 steps in all, four for each of the three 
groupings of the motors. All the breaking of circuits is 

one on special contacts, which are easily renewable, and 
those breaks which are high induction have a specially 
long and quick break provided. The revolving handle has 
to be turned three revolutions in passing from the start to 
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Fig. 7.—Load Diagram. 


diameter and with cores 25in. long, and carbon brushes 
are used. The iron-clad covers provided render the motors 
quite watertight, These covers are hinged to facilitate 
inspection of the armatures, etc., while the magnets are 
carried by the bogie frames, to which they are direct] 
attached. The weight of each bogie, mly equipped, 


60 
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TRAIN SPEED 


maximum speed. The device for reversing and for cutting 
out single motors are excellent, and prevent any damage 
being done by the driver inadvertently. 

The starting resistance employed is built up of steel 
ribbon wound in spirale, with layers of asbestos in between 
adjacent layers. The train is equipped with a Westing- 
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Fie. 8.— Motor T ficiency Curve. 


amounts to about 20 tons. The controller is of the 
Siemens type, and appears to us to be a great advance 
on its predecessors used on the Waterloo and City line. 
It carries ‘the series and parallel control further than 
any American type, as all four motors start in series, 
and end up with being all in parallel at maximum speed, 


house brake, the air-compressor in connection with which 
being driven by an electric motor. The sanding apparatus, 
which i is very efficient, alao employs compressed air. An 
unpleasant vibration is caused by the pump at present in use 
owing to its high speed; but this objection is to be over- 
come, we underetand, by employing another type of pump. 
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The locomotive cab, as will be seen from Fig. 5, is com- 
modious, and the arrangement of the various apparatus 
therein very convenient. Owing to the simplicity of the 
driving arrangements, it has been found unnecessary to 
employ specially-trained drivers, the drivers of the ordinary 
steam-worked trains becoming quickly proficient in the 
manipulation of the controller, etc. Fig. 6 shows the 
gradients of the line, while Fig. 7 gives a typical load 
An interesting 
comparison may be made between these two diagrams, the 
demand on the generating plant at the various points being 


curve for the out and return journeys. 


easily traceable. 


The train—which, it may be mentioned, was constructed 
by Messrs. Brown, Marshalls, and Co., Limited, of the 
Britannia Railway Carriage and Wagon Works, Birm- 
ingham—is very handsomely furnished, and marks a decided 
improvement over the ordinary rolling-stock. The train is 
electrically lighted throughout, the lamps being connected 
in groups of four in series across the 500-volt circuit, a 
total failure of the light in any one compartment being 
avoided by intermingling the lights of different groups in 
the various compartments. A distinctive feature in the 
design of the train is undoubtedly the arrangement of the 
locomotive cars, which are in reality combined locomotive 
and passenger cars, the room not occupied by the cab being 
devoted to accommodation for passengers in the shape of a 
saloon carriage at each end of the train, whereby space is 
saved, and extra weight distributed over the driving wheels. 

The generating plant, which is placed in temporary build- 
ings near Earl's Court, consists of two Babcock- Wilcox boilers, 
each capable of evaporating 9,000lb. of water per hour at 
a pressure of 160]b. per square inch. These boilers are 
equipped with forced-draught apparatus and with super- 
enerating sets are 
fixed, these being Belliss engines of the T E C 4 type, 
heir 
maximum rated load is 360 i.h.p., but much more than 
The dynamos are of the two-pole 


heaters for the steam supply. Two 
giving normally 300 i.b.p. at 380 revolutions. 


this has been taken out. 
H B type, with armatures 27in. diameter and 40in. long. 


They are compounded to give 500 volts at no load and 


550 volts at the full load of 385 amperes. Here, again, 


the excellency of design is shown by the fact that 800 
amperes have been taken from the machines for a short 


time, making 1,600 amperes from the station. 

In considering the results of tests, it will be well firat to 
refer to the motors. The figures from a test of them are 
incorporated in the curve (Fig. 8). The motors were 
specified to give a pull of 4, 000lb. with 47in. wheels, and 
this has been exceeded, as a pull of 6,000lb. is obtained. 
On a two-hour continuous run without undue heating, the 
motor, with a current of 250 amperes, gave a pull of 
2, 500lb. at a speed equal to 25 miles per hour. A further 
test on the line itself showed that the electric locomotive 
and carriage combined was much more powerful than the 
ordinary steam locomotive on the line. This was shown 
by the fact that a steam locomotive was unable to 
pull up the grades the electric train loaded up to 
220 tons. After this had been proved, steam was shut 
off, and the electric locomotive started the train with steam 
locomotive coupled to it, and took the whole up the grade 
easily. As regards the acceleration obtained, this proves 
to be nearly 1:25ft. per second per second. Owing to the 
small amount of generating plant, however. this acceleration 
cannot be maintained after the motors are in parallel, as 
the current available is too little. Maximum speeds of 
58 to 59 miles per hour have been reached, and great 
improvements on the scheduled times with steam locomo- 
tives are obtained. Quicker travelling and more accom- 
modation is thus ensured by the electric train, in spite of 
the fact that the experimental equipment is always loaded 
by the weight of an idle locomotive. These inducements 
are great, and should be quite sufficient to ensure the 
complete conversion of the Inner Circle. i 


_ Cheltenham.—An order has just been placed by the Corpora- 
tion with Mesers. Witting Bros., Limited, of 49, Cannon-street, 
London, E C., for two of their standard over-compounded railway 
generators, to be coupled direct to Relliss engines. Each of theze 
machines will be of 150 kw., and will supply current to a light. 
railway in the neighbourhood. 


‘THE DUBLIN ELECTBIC LIGHTING BILL. 


The Select Committee of the House of Commons presided 
over by Mr. A. H. Brown, and consisting of Mr. Arthur Moore, 
Mr. Trevelyan, and Mr. Rutherford, had this Bill under 
consideration on Wednesday, May 16. The promoters were 
represented by Mr. Balfour Browne, Q.C., Mr. Gordon, Q.C., 
Mr. Munroe, and Mr. Fitzgerald Murphy. The petitioners 
against the Bill were the Dublin Corporation and the Alliance 
and Consumers’ Gas Company. The former were represented 
by Mr. Pember, Q.C., Mr. Bushe, Q.C., Mr. Macinerney, Q.C., 
and Mr. F. D. Fitzgerald, Q.C.; and the latter by Mr. Littler, 
Q.C., Mr. Pembroke Stephens, Q.C., and Mr. Acworth. 

In opening the case for the promoters Mr. BaLrour BROwWXI 
said the action of the Dublin Corporation in connection with the 
electric lighting of the city had been to maintain the monopoly 
in their own hands, though they would do absolutely potkin 
to meet the wants of the ratepayers. The tramways company 
had offered to supply electricity to the Corporation at a reason- 
able price, but the offer was refused. The result was that the 
ratepayers had been obliged to take the matter into their 
own hands, and they came to the House asking for powers 
which the Corporation ed, but would not put 
into operation, and the first directors of the pro 
company would be Sir Henry Cochrane, Mr. Vere Ward 
Brown, Mr. Charles Wisdom Hely, Mr. Joseph Mooney, and 
others. The gentlemen were themselves consumers of elec- 
tricity, and had great cause of complaint against the ptr 
tion. They would tell the committee that there would 
very large demand for electricity, and otherwise would make 
out a very strong case for the Bill. It was a competitive Bill 
certainly, but there were any number of precedents where 
Parliament had permitted a company to come in and compete 
with the local authority. The Corporation had proposar to 
establish a generating station at Pigeon House Fort, which was 
some distance outside Dublin, and it had been pointed out to 
them that the Pigeon House was at such a distanee that the 
cost of carrying the electricity would be prohibitive. Despite 
this, however, after the Bill was promoted the Corporation 
applied in hot haste for powers to borrow £250,000 for this 

urpose. Obviously they were late in doing what they should 
have done long before, and it was ouly an effurt to compete 
with the promoters of the Bill. The tramway company had 
made offers to supply the Corporation with electricity at what 
was a 9 cheap prioe, but the Corporation had not 
even thought it worth while to acknowledge reoeipt of oom- 
munication. The Corporation had got a clause inserted in the 
tramway company's Bill preventing them from supplying elec- 
tricity without their consent. The new company expected to 
be able to supply at an average rate of 4jd. per unit. He 
hoped to be able to show that this enterprise would pay. The 
maximum which they proposed to charge was 6d. 7 

Mr. Wu. Munpuy, examined by Mr. Munroe, said he was 
chairman of the Dublin Tramways Company, a shareholder in 
the syndicate promoting the Bill, and a director of the Cork 
Electric Tramways. They had desired to obtain a supply of 
electric lighting for the Corporation, but had not been able to 
get what they wanted. The charge by the Corporation had 
been 7d. maximum, subject to a small discount. During last 

year the Corporation had modified their system of charging, 
and the maximum was made their standard rate, with a system 
of discounts, based upon the proportion between the summer 
and winter consumption of each consumer, and the average charge 
worked out at something over 6d. In Cork the maximum cha 

for electricity was 44d., and the average for public lighting only 
24d., as against 6d. in Dublin. The Dublin anwir Company 
had offered on two occasions to take over the Corporation plant 
and supply to the public at a much lower rate than the Corpo- 
ration now did, but neither of these offers had been replied to. 
Recently the Corporation had applied for a loan of £250,000, 
which was eventually granted. The Corporation had started a 
scheme to erect a station at Pigeon House Fort, but Prof. 
Kennedy had pointed out that it would be a very costly 
site, and, as a matter of fact, parts of the boundaries 
of Pembroke township and of the county of Dublin lay 
between the fort and the boundary of the city, from which 
it was about a mile distant. He believed the company would 
make a profit, and he anticipated no trouble in raising the capital ; 
in fact, the gentlemen who had supplied £100,000 worth of 
cables to the tramways company had offered to supply the 
cables, and invest the amount of their cost in the new company. 
The tramways company had made two offers to supply the Cor- 
poration with electricity, in the last of which they undertook 
to supply the first million units at 44d.. per unit, the second 
million at Ad., and all others at 3d., including distribution, As 


to the supply of electricity in bulk, they offered to provide 


the first 650,000 unita at 24d., 1,300,000 at 2id., and above 


2, 600, 000 at 18d. 


Cross-examined by Mr. Bushe, Q. C., witness said the Cor- 


poration had not sought to charge 7d. during the last 15 months, 
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Since then there had been a reduction, and the charge worked 
out now to an average of about 6d. a unit. He was aware that 
up to last year the Corporation had been most unfairly dealt 
with in the matter of their borrowing powers. This Bill was 
introduced to the public in November, and he did not know 
that Mr. Hammond had been consulted by the Corporation 
long before that, and Prof. Kennedy so far back as 1897. Their 
whole system broke down in 1897. He had seen by the news- 
papers that a Local Government Board inspector had held an 
enquiry into the Corporation's application, and that the Local 
Government Board had sanctioned the loan. The Bill was not 
a projèct of the tramways company, but purely a private erter- 
rise in which the tramways company were in no way concerned 
yond the fact that he (witness) was chairman of the tramways 
company and a shareholder in this one. The present tramways 
company were the sole owners of the generating station, and in 
that capacity they made their offers to the Corporation, and was 
a distinct company. 
: Cross-examined by Mr. Hebworth, he said that three other 
gentlemen named as directors of the new company were share- 
holders in the tramway company. They were simply gentlemen 
who were in the habit of embarking in electrical enterprises. 
He did not know that the gas company had power to light 
Dublin with electricity. If they had, they did not exercise it. 
If the gas company were willing and able to do this it, did not 
follow that his company would withdraw. The gas company 
did for some time supply electricity, but they did that without 
statutory powers to break up the streets to lay cables, and as a 
matter of fact they carried the wires overhead. They had not 
done any electric lighting since the Corporation got its order in 
1892. The gas company had land which would be convenient 
for generating stations. 

Cross-examined by Mr. Gordon, Q. O., he stated that the 
company was absolutely independent of any gas company. The 
Tramway Company, Limited, was a distinct company from sny 
of the two older tramway companies, had a very muth larger 
capital, and was paying a dividend of 6 per cent. Questioned 
by the committee, he stated that he hoped to be able to supply 
the electricity for 44d. per unit. If the Corporation consented 
to their co-operating with the tramway company, they could 
give it at about 1d. less. 

Mr. CRARLESS Wispom HELY, examined by Mr. Gordon, Q.C., 
said he was one of the promoters of the Bill. Mr. Brown and 
Sir Henry Cochrane were large merchants, and he was himself 
largely engaged in trade. The company wanted to supply a 
-great public want. He with some difficulty got part of the 
electric supply that he wanted, and on the statement of the 
Corporation officials he took down his gas brackets, but had to 
put them back again owing to the failure of the electric light. 
Although the generating station was close to his place of busi- 
ness, he had not been able to get electricity for his engines, and 
had to use gas. 

Cross-examined by Mr. Stephens, Q. O., he stated that he did 
not know that the company would come to Parliament for gas- 
lighting power. What they wanted was electric lighting. 

Cross-examined by Mr. Macinerney, Q. O., he said Mr. Brown 
and he were members of the Rathmines Town Commissioners. 
He suggested that if Rathmines was included in the Bill he, as 
a commissioner, could not act upon the syndicate. The Com- 
missioners had, however, their own nearly perfeét installation, 
or otherwise he would have recommended the township to go in 
with the syndicate. Pembroke and Clontarf were also excluded. 
Further cross-examined, witness said he did not know what 
system would be adopted by the company. 

Mr. Jonn DorIE, examined by Mr. F. Murphy, stated he 
was a director of the Central Hotel Company, Limited, ind 
Todd, Burns, and Co., and had no connection with the pro- 
moters, the tramway company, ^r any of the townshfps. They 
had been obliged at large cost to put in an installation at the 
hotel. They had wished to carry a cable across Dame-lane to 
their new stock-rooms, but after the tunnel was made the Oor- 
poration refused to allow them, although the Corporation could 
not give them sufficient supply of electricity. 

The committee then adjourned. 

At the opening of the N on Friday, Mr. PEMRER, 
Q.C., enquired whether the committee considered it necessary 
to have a witness from Dublin, who could give evidence con- 
cerning the stability, etc., of Pigeon House Fort. 

The CHAIRMAN did not think it would be necessary to have 
any evidence of that nature. The Local Government Board 
had held an enquiry extending over several days, and sanctioned 
the loan to the Corporation, and the committee had no 
intention of going over the same ground. 


Mr. Gorpon, Q. C., considered it right to say that he intended 


to call evidence as to the unsuitability of the Pigeon House 
Fort for the purposes for which it was intended to apply it. 

Mr. PEURER would like, in any case, to know whether it 
would be necessary to bring over the harbour mäster to give 
evidence, but that course might open up a very long enquiry. 

The Omarrman : The merits of the Corporation scheme are 
not before us—good, bad, or indifferent, 


| alternative. 


a a general idea had arisen that the 


| new com 


785 


Mr. Gorpon said that was so, but the merits of the two 
schemes must arise to some extent in a com ; 

Mr. Pemser did not, under the ciroumstances, think it would 
be necessary to send for the evidence. 

Mr. GorDoN, in reference to the controversy as to the 
tramways company supplying the Corpotation with electricity, 
read a letter from the town clerk, which stated that the 
insuperable objection to that course was that the company 
were debarred by statute from supplying any electricity save 
for driving their own cars atid lighting their own posts, and 
that before they could carry out their offer they would need 
to obtain power from Parliament. As a matter of fact, 
however, it was only necessary for the Corporation to say that 
they released the company from their agreement. 

Mr. Vere Warp Brown, etaminéd by Mr. Gordon, Q.C., 
said hé was head of the firm of Brown, Thomas, and Co. In 
their business house they were obliged to go back to gas, 
because they could not get a proper electric lighting supply, 
although they were only 400 yards from the Corporation’s 
lighting station. In 1895 hö got an installation, which at first 
was very fair, but as soon as other customers began to be 
supplied the quality of the light became very. bad, and 
frequently gave out altogether. So bad and unreliable was the 
electric light that he had been obliged to provide gas as an 
His gas bill had been over £200, which sum would 
never have been incurred if the Corporation had supplied elec- 
tricity property. He was not in any way hostile to the Oor- 


| 5 but was simply a business man desirous of getting the 


ight. Tke Corporation had proved their incapacity to deal with 
the matter even in a small area, and now they were obtaining 


increased capital and supplying a much wider area, and he 


anticipated 4 repetition of the fiasco. 

Cross-examined by Mr. Bushe, Q. C.: He was not aware that 
power-house for an electric 
lighting system should be outside the district. The Bill sought 

owers for the promoters to acquire premises on Sir John 

ogerson’s quay for their generating station. The tramways 
company had theirs at Ringsend. This syndicate had nothing 
whatever to do with the tramways company, excepting so far 
as they might find it convenient to rely on their power if the 
y had a elight breakdown. Not long since the 
whole of the electric tramways in Dublin were stopped for half 
a day. If there had been an opportunity of temporarily borrow- 


| ing Power from another station, the. public would have been 
sav 


much inconvenience. It was only in matters of that 
kind that the new company would have any connection with 


the tramway company. It was true that the Corporation had 


been hampered by want of money, but they had wasted what 
had been placed at their disposal. They got renewéd borrow- 
ing powers last August, and he believed that Mr. Hammond was . 
consulted in September, when the cables of the Corporation 
broke down, and they went to the Local Government Board for 
more money to put them right. The Corporation, he thought, 
did not understand anything about electric lighting. He 
acknowledged that even if directors of electric lighting com- 
panies did not understand much about electricity, they yet 
managed to successfully direct electrical concerns, but doubted 


whether the Corporation had got the very best engineer to do 


his best for them. Mr. Hammond might have evolved an 
excellent scheme, but the point was whether the Corporation 


had done their share in carrying it out. 


Mr. HENRY JURY, examined by Mr. Monroe, said he was 
proprietor and manager of Jury’s Hotel. An éffort was made 
in 1895 to get a supply of electric lighting from the Corporation, 
but they wotid only promise to give it at the end of two years. 
Under these circumstances he had a private installation, which 
cost about £3,000. It was not in all respects satisfactory, there 
being vibration and noise, and he would sacrifice his expendi- 
ture upon it to get a good supply from a public company. The 
electric lighting cost him about 4d. per unit. 

Cross-examined by Mr. Macinerney, Q.C., he said he was not 
in any way antagonistic to the Corporation, and would be quite 
wilting to accept a proper supply from them. 

Mr. Josera M‘Canrny, examined by Mr. Murphy, said he 
was formerly a member of the Corporation. He used elec- 
tricity in part of his business place, and had had to put in gas 
owing to the failure of the Corporation supply. His place had 
often been left in complete darkness during business hours. He 
thought paid directors did their work better than a corpora- 
tion, and a private company was always able to get labour more 
cheaply. N 

Cross-examined by Mr. Macinerney, Q. C., he said he would 
like to see both the Corporation and the syndicate’s electrical 
schemes in full operation, for he believed the competition would 
be in the interests of the public. 

Mr. Gzorce Beater, architect, examined by Mr. Monroe, 
said he had carried out the reconstruction of the premises of 
Messrs. Arnot and Co., Dublin, and had er in an electric light- 
ing installation at a cost of £3,000, not being able to obtain a 
supply from the Corporation. ; 

r. W. GxARHAM, J.P., examined by Mr. Monroe, said he 
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was largely interested in the Dablin shipping trade, and regarded 
an efficient electric lighting supply as imperative. He thought 
competition would prove very beneficial. 

Cross-examined by Mr. Bushe, he said that Clontarf had been 
struck out of the Bill, because it had got its own provisional 
electric lighting order. is 
, Questioned by the Chairman, he stated that there was no 
electric lighting by the Corporation in the docks. 

Mr. SuHaw, engineer, of New Kilmainham, examined by Mr. 
J. Gordon, Q.C., on behalf of the promoters, said that the 
price of gas in the township was 4s. 6d. He was also an archi- 
tect, and had to set up an electric installation for a firm at a 
considerable cost. 

Cross-examined by Mr. Acworth, he acknowledged that it 
was customary to charge more for gas in outlying districts served 
by a city. He thought New Kilmainham would get electric 
light equivalent to the gas supply at a price equivalent to 28. 3d. 
per thousand in gas. 

Mr. Han ey, of the firm of Hanley and Shanks, of Dublin, 
examined by Mr. Monroe, said that the Dublin electrical plant 
was equal to 1,500 h.p., and had 270 subscribers, as against a 
horse-power of 2,584 in the case of the 70 private plants now 
established. The Corporation plant was not suitable for the 
purpose of supplying power. Even if the Corporation went on 
with their new scheme he believed competition would be 
beneficial to the consumers, and without it they would have to 
pay more. 

Mr. A. E. Ports, M. I. E. E., examined by Mr. Murphy, 
declared that he had an intimate knowledge of the electric 
lighting of Dublin. His firm did a large business there. Many 
of his clients had failed to obtain dlecteio supply from the 
Corporation. There were no motors in Dublin, whereas 
there were 400 in Cork. He considered that the Cork electric 
lighting was more successful than that of Dublin, because it 
was in the hands of a company. In corporations the lighting was 
in the hands of a committee which came in one year and went 
out another. General experience was in favour of companies 
as against corporations. 

Cross-examined by Mr. Macinerney, Q.C., witness stated 
that trade in Dublin would increase if the Corporation gave a 
supply to suit consumers, but competition should be encouraged. 
He was not aware that the Corporation were going to supply 


motors. 


- Re-examined by Mr. Balfour Browne, the witness said that 
if the Corporation supplied electricity at a cheap rate the 
company would be obliged to do so also, and that would be an 
advantage to the consumer. . 

Mr. ParsHALt, electrical engineer, examined by Mr. Balfour 
Browne, Q.C., said he had much experience as to electric 
traction plant and the supply of electricity. The proposed 
ne station for the syndicate would supply electricity 

or lighting or energy at a cheaper rate than the 7d. per unit 
charged by the Corporation. He himself designed the Cork 
and other installations. He believed the new company would 
be able to sell at 4d. or 44d. for lighting and 2d. for power, and 
make a profit. The receipts in Dublin ought to be between 
£40,000 and £50,000 a year. In his opinion the Corporation 
cables were well laid, but not properly attended to, and thus 
T Competition was a source of cheapness in electric 

ghting. 

Oross-examined by Mr. Bushe, Q.C., the witness said he was 
never connected with the Corporation, but with the United 
Tramways Company and with the Southern Tramways Company 
So far as any offer of the Dublin Tramways Company went, he 
had nothing to do with it. 

Cross-examined by Mr. Pembroke Stephens, Q.C., he stated 
that the tramway works now existent were not intended to 
supply electric light, and he had advised an absolutely new set 
of works to provide light. 

Questioned by the Chairman, he said the present mains of 
the Corporation had broken down, but similar mains, when 
properly used, would last. The failure was due to over-pressure. 

In answer to the committee, he thought the net profit to be 
made by the new company would be about £20,000 to £21,500. 

The committee then adjourned until Monday. a 


Monpay. 


After a petition on behalf of the Drumcondra Commissioners 
in favour of the Bill had been handed in, Mr. Pemser, Q.C., 
addressed the committee on behalf of the Corporation. He 
stated that if the proposals in the Bill were sanctioned, such 
action would be absolutely unprecedented. In his experience 
he had never known a Bill granted for the supply of electricity 
in any town in competition with and against the wish of the 
local authority. Attempts had been made to justify this appli- 
cation out of certain unsatisfactory conditions that had prevail d 
in the electric lighting of Dublin, but these conditions wero 
easy enough of explanation. But even supposing that the Cor- 
poration were unwilling to carry out their obligation, surely 
that was a matter for the ratepayers themselves to rectify, and 
did not warrant this intrusion of Mr. Murphy aad his friends, 


It was no fault of the Corporation that Dublin had not had a 
thorough system of electric lighting years ago. That body had 
not in the Teast degree been behindhand as regarded the adop- 
tion of electricity for lighting purposes, for only two years after 
the first London order was granted they themselves obtained a 
provisional order, under which they erected a generating station 
in Fleet-street, and proceeded to supply private consumers. 
The Fleet-street installation now proved inadequate to supply 
the demand. The same difficulties had arisen in London, where 
most of the electric lighting companies had been obliged during 
the last year or two to supplement or altogether replace their 
generating stations. 

Mr. RoBert Hasmonp, M. I. C. E., examined by Mr. Bushe, 
Q.C., said he had been engaged for 20 years in electric lighting 
matters, and had acted as consulting engineer to a large number 
of public bodies in this country. His first connection with the 
city of Dublin dated from March of last year, when he was 
asked to report upon the proposed extensions of the city electric 
lighting scheme. After some months’ study of the question on 
the spot, he made his report to the Electrieal Committee; 
£254,000 was the amount of his estimate for an efficient scheme, 
which would cover the whole of Dublin, with 19 distributing 
centres. The Corporation had made ample provision for thesupply 
of motive power, and it was ridiculous to urge that the ratepayers 
would only have the advantage of power if the new company 
came into existence. They would supply light at an average 
cost of 34d. per unit, or 14d. less than what the promoters of 
this Bill expected to do. ith regard to the offer of the tram- 
way company to supply electricity in bulk at ljd., the Cor- 
poration would, of course, have had to undertake all the cost of 
and loss incurred in distribution. Under their own scheme 
they would be able to deliver the power at 14d. He had no 
doubt as to the ultimate success of the Dublin Corporation's 
scheme, now that it was thoroughly equipped with capital. He 
thought it would be very inconvenient if this Bill were passed, 
and two bodies had power to rip up the roads at their own sweet 
will. Where a company was competing with a corporation, it 
could so harass and worry the local body that it could eventually 
force it to buy them out. 

Cross-examined by Mr. Gordon, Q. O., Mr. Hammond said he 
thought the Corporation would be easily able to supply elec- 
tricity at the price he had mentioned. Questioned as to whether 
if, adding on the load of debt and the additional cost of new 
works they would supply at 44d., the Corporation had behaved 
reasonably, when they had no debt, and charged 7d., Mr. 
Hammond admitted, having regard to the area of supply, that 
6d. would have been a more reasonable figure. Counsel closely 
examined witness with a view to showing that the figures he had 
arrived at as to the cost of the supply were largely the result of 
guesswork, but Mr. Hammond explained to the committee at 
considerable length the data upon which he based his estimate. 
The laying of a portion of their main from the generating 
station would be subject to the consent of the Pembroke town- 
ship, as they would have to pass through that district. There 
were one or two cases in which he thought the Board of Trade 
would be justified in dispensing with the consent of a local 
authority, as when a corporation, for instance, had failed to 
carry out its electric lighting orders properly. The Corporation 
of Dublin had, however, given evidence of spending a quarter 
of a million of money to put their house in order. ö 

Re-examined by Mr. Bushe, witness said his scheme had 
been prepared and settled before they knew anything about the 
syndicate which was promoting this Bill. The Dublin Corpora- 
tion had given him a perfectly free hand to produce the very 
best scheme. 

The Right Hon. Josera Means, chairman of the Electric 
Lighting Committee of the Corporation, examined by Mr. 
Fitzgerald, Q.C., said that the failure of the local authority to 
give an adequate electric supply was due to want of money, 
caused in large part by the large outlay on main drainage. 
Last year they had to get their borrowing powers extended. 
The Local Government Board had sanctioned expenditure up 
to £254,000 for the purpose in question. They advertised for 
sites for the electric works, and the only one offered was not 
suitable, and the only suitable one they could get was the 
Pigeon House, which was really a good one. 

ross-examined by Mr. Gordon, Q.C., the witness stated that 
at the Local Government enquiry the fact that they had to go 
through the Pembroke township was mentioned, and the 
Corporation took its provisional order subject to obtaining that 
leave. It had been said that the Corporation was a gigantic 
failure as to electric lighting, but they had, as a matter of fact, 
paid £15,000 off the sinking fund, and £10,000 out of the 
interest of the loan, and that £25,000 had been paid out of 
earnings, and he did not think that that could be said to be a 
record of gigantic failure. 

Mr. Rupp.e, who had charge of the Corporation electric 
works for some years, examined by Mr. Macinerney, said 
that at first the electric supply was small, not being in much 
demand. The station originally cost £37,000, and was intended 
to supply the central part of Dublin. More applications for 
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supply than they could meet were soon afterwards made, and 
on one occasion the Corporation was summoned for non- supply, 
but the case was dismissed. They stated that the Corporation 
had not powers large enough to supply the demand, but 
intended to get additional powers, and the people were content 
to wait. Additional powers were obtained, and the supply 
increased. At first the cables worked well, but after four or 
five years they had to lay down new cables, which Prof. 
Kennedy reported as among the best to be obtained. 
But the breakdown of these cables in Dublin was not 
singular—similar cables in other places broke down in 
like manner. The cables were never overloaded. When new 
cables were laid down, the whole system was brought more 
0 date. In 1897, £20,000 was borrowed for the purpose. 

e cables were now in good working order, and all the more 
important parts of the present working could be utilised in the 
new system, and that was the intention of the Corporation. 
In consequence of the delays that took place in laying down 
the new cables, and from other causes, about 27 persons said 
they could not wait, and put up plant of their own, but many 
of these were now anxious to come back to the Corporation for 
the suppiy. Now that the new cables had been laid down, and 
in working order, people appeared to be satisfied with the 
supply, and had made no complaints recently. The consump- 
tion during the last March quarter was larger than in the 
corresponding quarter of 1899. There was a sliding scale of 
prices, 7d. down to 5d., and the average last year was 6°10d. 

Cross-examined by Mr. Gordon, Q.C., the witness stated that 
the citizena of Dublin got the benefit of the new cables in 
December last. At the present time £68,000 of the amount 
borrowed for the electric lighting remained unpaid out of the 
£83,000 borrowed. He could not say how many lamps were 
actually connected with the wires in January last. They might 
have been lighting 25,000, but he could not give the exact 
number. Arrangements had been made for lighting 30,000 
ten lamps. The electric light was turned off at two o'clock 
in the morning. There was no demand for it after 12 o’clock, 
but if any application was made for a later supply it would be 
granted. No such application, however, had been made. 

Prof. Sttvanus THompson, professor of electrical engineer- 
ing, examined by Mr. Bushe, Q.C., said the scheme proposed 
by Mr. Hammond would provide motor power. It was not 
correct to say that that power would be only provided by the 
new company’s system. | 7 

TUESDAY. 


Mr. HAu Mop, recalled, said, in answer to Mr. Bushe, Q. O., 
that while the electric lights in Dublin were now put on about 
six o'clock in the evening, and put out at two the following 
morning, with his scheme the lights would be continuous, so 
that persons could be supplied with it at any time. 

Mr. GEORGE PRARSON, the chairman of the Bristol Electric 
Committee, said the Corporation had a provisional order for 
supplying the city with electric light, and they had made con- 
siderable profit by the working for the benefit of the rate- 
payers—many thousands of pounds. He believed the Corporation 
of Dublin must make a profit for the city by electric lighting if 
they had sufficient working capital, as Bristol had. He saw no 
reason why Dublin, with the high-tension system, should not 
be able under that scheme to supply electricity at as great a 
distance and at as cheap a rate as the Corporation of Bristol did. 

Major CARDEw, examined’ by Mr. Bushe, Q.C., said he 
approved the selection of a site outside the city of Dublin, where 
the generating cost could be kept down. In the great majority 
of cases this was advisable when dealing with the congested 
area of a large city, especially where there were facilities for 
doing so. At the same time he would admit that if there was a 
nearer site, in all respects suitable, it would be better. In the 
present case he should not approve of such competition as was 
threatened by the Bill, for it would tend to keep up the cost, 
and he was aware that the policy of the Board of Trade was 
opposed to such competition. 

ross-examined by Mr. F. Murphy, Major Cardew said that 
during the whole time he was at the Board of Trade the inter- 
ference of a private company with a corporation, when the latter 
was supplying the electricity, was not regarded with approval. 
He knew that the Dublin Corporation had not so far given a 
satisfacto supply, and that some of their customers had been 
dissatisfied. He had heard that the Dublin Oorporation had 
not worked their undertaking at a profit, but as there was a 
demand for more than all they could supply, they ought to have 
worked ata profit. He could not recall a precisely similar case. 
There was no doubt that if a person within the compulsory area 
eould not after some years obtain a supply, that was a failure, 
which, he thought, would justify competition being asked for. 

Mr. WIGRAM, chairman of the Electric Lighting Committee 
of the Leeds Corporation, examined by Mr. Macinerney, Q. O., 
gave evidence as to the success of the Leeds undertaking. 

Sir THOMAS PILE, Lord Mayor of Dablin, said, in answer to 
Mr. Bushe, that the Corporation intended to go on with the 
order that they had obtained from the Local Government 


Board, and the money they had borrowed they intended to 
spend to the advantage of the citizens. They hoped to make large 
profits, and those profits would go to the diminution of the 
rates. By means of this electric scheme the Corporation 
looked forward to developing the industry of the city, 
and they objected to having another authority in their 
area with power to put down works where their own 
were. They had spent an enormous sum recently on 
their streets. There were at present seven authorities in 
the city who had power to cut up the streets in pursuit of 
their industries, and the Corporation did not want another. 
He was certainly opposed to an electric company coming in and 
competing with the Corporation, and if such a thing was allowed 
the citizens might be put to great cost afterwards having to 
buy them out. Until the Corporation took the matter up, got 
the necessary order and the money to develop their scheme, 
they had never heard of a syndicate coming forward to take up 
the electric lighting of the city. | 

Cross-examined by Mr. Gordon, Q.C., the Mayor stated that 
the electric lighting in Dablin had been carried on so far for the 
advantage of the citizens ; he did not regard the working as 
a failure. Their first consideration was, of course, the interests 
of the citizens, who were entitled to the best and cheapest 
supply. He knew that in 1897 it became necessary to lay down 
new cables. They took steps to do so, but the cables were . 
not laid till 1899. There was a perfect explanation for the 
delay. The vast majority of the Town Council were opposed. 
to accepting the offer of the tramways company in 1897 because it 
would not have been to the advantage of the citizens to do 80. 
He did not think there were half the number of 77 persons in 
Dublin carrying on their own private installations. 


WEDNESDAY, 


On Wednesday, Mr. Gorpon addressed the committee in 
reply, and said the only real question was that of competition. 
The views they entertained were that, in the first place, if a 
corporate body or otherwise was doing the work well, Parlia- 
ment was unwilling to introduce competition simply on the 
ground of providing two independent sources of supply. From 
what had been said by the witnesses, he thought the committee 
were satisfied that the Corporation had not given a proper 
supply to the citizens of Dublin, and he thought it would be 
providing a new principle if Parliament were to refuse to allow 
another company to come in simply because it would be in com- 
petition with the municipal authority. As to the breaking-up 
of streets, that was done also in connection with gas and water, 
telegraph and telephone wires, etc., and this was a bad argu- 
ment against the granting of the powers. The Oorporation had 
been working eight years, and had about 250 customers, while 
there were over 40,000 electors in the city. They spent £90,000 
eight years ago, and had made a loss on it. They were now asking 
to borrow £250,000 more, and thought they would succeed. At 
a price of 7d. per unit there was a deficit of £2,000 in round 
figures. The Corporation had not done their duty. They 
started with £50,000 as an experiment over a small area. 
This, perhaps, was in their favour. But if the experiment 
utterly failed they should not have carried it any further. 
Alderman Meade was a member of the Electric Lighting 
Committee, but oould not tell them anything as to the 
borrowing powers. A chairman of a company would, he 
thought, require to know something as to the borrowing 
powers of his concern. When, in 1896, their cables started 
to give out it was their duty to do something rapidly, 
and not let things go from bad to worse until forced to 
apply for a loan. He did not think people like this capable of 
dealing with £250,000. Dublin wanted a cheap supply, and 
the tramway companies offered, instead of the Corporation's 
7d. per unit, to supply at 6d. for private and 4d. for public 
lighting. After their new station was built, they offered 
again to supply at 5d. for private and 3d. for public 
lighting. This letter was not answered. As to the site, 
the cost of cables from the Pigeon House Fort would 
be some £10000 or £12,000 to bring a supply inside the 
city. Then at the enquiry for sanction to borrow £250,000, 
the new tramway company offered the Corporation a supply in 
bulk at the boundary at 24d., if they took 1,300,000 units 24d., 
and 2,600,000 at 1gd. They would distribute it for them at 
44d. for the first 1,000,000 units, after which at 4d. and 
3d. What the company wanted was to have a body who 
would have control of the electric lighting, and who would not 
be interested in making it subservient to gas lighting, and 
who would give a cheap and efficient supply to the people of 
Dublin. 

The room was then cleared, and after a short while the 
counsel and promoters were recalled, when the CHAIRMAN said 
the preamble of the Bill was proved, but the committee desired 
to make one suggestion—viz., that the maximum price should 
be reduced to 5d., not 6d:, after three years, and also that there 
should be a purchasing power. i f ; 

Mr. Munroe said this was already in the Bill, or, if not, 
would be put in. 
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IMPERIAL TELEGRAPHIC COMMUNICATION. 


An academic discussion of the subject of tele- 
graphic communication took place in the House 
of Commons on Tuesday last. There was the 
usual holding up of hands and the crying of 
“ Alack!” and “ Alas! ’’—the labouring of the 
mountain with the production of the mouse. 
That was all. The growth—shall we say natural 
growth ?—of submarine telegraphy has giyen 
rise to a host of peculiar conditions which 
the man of to-day raves about as being horrid 
nuisances. He exercises the same privilege about 
cables as he does about the narrow, tortuous streets 
and lanes of medisval towns. All he says may 
be true, but that is not to the point, the whole 
matter involving revolution and confiscation, or in 
all new work to follow modern requirements, ani 
thus minimise the adverse conditions which prevail. 
The holder of a brief for either party can make 
out a very strong case, but then it leads us 
merely into an impasse: The pioneers of cable 
work—and, mind, all this work has been done 
within the memory of man — were men of 
business instincts. They were on the look out 
for the profitable employment of capital and the 
directing of as much of the proceeds as they legally 
could into their own pockets. This class of work 
is not held to be out of place in the City of London— 
in fact, it is held that men go into the City to 
make money. At the outset, the field was unex- 
plored; the wonderful development that would 
take place in intercommunication unknown; the 
life, the cost, the maintenance, the working 
expenses, all to be ascertained. The first 
question was probability of business in order to 
have some ground upon which to ask for money 
in order to provide a cable. Parallel with this 
question came another: How to promise a return 
that should bring in the required capital? Is it 
any wonder that time has shown these pioneers 
to be shrewd business men, and that they 
were over-cautious in assuring a good return? 
That, briefly, is the whole front and offending 
of the companies. They obtained too favourable 
subsidies, they charged and do charge too high prices 
for the work performed, and they cannot guard 
against breakdowns. They are condemned for not 
having provided a strategic system, and a host of 
other things it is needless to mention. We have 
always attempted to look into this cable question 
from two opposite and canflicting standpoints. We 
contend that the work of the business men is. to 
provide for the requirements of business men, and 
that it is the duty of the Government of the day to 
provide for the strategic needs of the Empire. These 
two things may under certain conditions coalesce, 
under other conditions may compete; but they are 
as distinct as the poles. Further, not only has the 
Government to provide for the strategic needs, but 
it has to foster and assist business requirements. 
It is the latter duty combined with the former 
that has hitherto led to subsidies; but we 
know, of no single instance where the Govern- 
ment has actively supported cables. that from 
their point of view are strategic only. From 


— B — — 


the Government's point of view, for example, 
the proposed Pacific cable is purely strategic. Its 
treatment of the proposal has been disgraceful; had 
it been otherwise, the cable would long ere this have 


been laid and at work. The lack of that cable may, 
if troubles come to a head in China, be disastrous 
to us, and then another debate in the House of 
Commons will show how easy it is to be wise 
after the event. The proper course to pursue 
is, time having shown the subsidies and the 
concessions granted to the cable companies to be 
greater than the need, to put these things on all- 
fours with the requirements; and it having been 
conclusively shown that with the growth of Imperial 
unity it is Important, and may be vitally important, 
to have self-contained cables—that is, cables wholly 
within the shores of the Empire—these should have 
the special attention of the Government, and be laid 
without unnecessary delay. 


COMPETITION. — 


on the Dublin Electric Light Company’s Bill will 


come as a rade shock to municipalities. It will 
serve to remind them that if they do not look after. 


the interests of their inhabitants, they must expect 
Parliament to do so. We have supported strongly 


the municipalisation of electric light because it is 
the duty of the various towns to get their streets 


well lighted, and because the mains for street-lighting 
and for private supply are best controlled by one 
authority. Our, support has been justified by the 


good work done by such corporations as Edinburgh, 
Glasgow, Manchester, Bristol, etc., not to mention | 


many smaller places where good and cheap electrical 
energy is distributed. There are exceptions, how- 


ever, and of this Dublin ranks well up amongst | 
towns which have starved electric lighting under- | 


takings. Thus, while the supply was commenced in 


1892, it is not given continuously even at the present 
The supply is only available shortly before. 


time. 
sunset and 2.a.m. each day, and for a short time in 
the mornings in the winter. The stagnation is 
further shown by the units sold per annum for a 
series of years. Thus in 1895, 467,844 units were 
sold; in 1896, 473,547; in 1897, 518,312; and in 
1898, 475,686 units. The figures for last year 
are not to hand, but sufficient has been given 
to show that the Corporation has proved itself quite 
unfit to have charge of the supply of a public com- 
modity. We are aware that a scheme is now before 
them for large works, and that the loans have been 
granted, but an active competition will end in the 
survival of the fittest, and at the present time the 
company has all in its favour. Should the com- 
mittee’s decision be confirmed by Parliament, it will 
be a warning to municipal traders that they cannot 
mismanage their monopolies with impunity. 
Tp 


z TRAMWAY ACCIDENTS. 


_ The letter published by us last week, and signed by Mr. 
E. W. Elaley, was, we now learn, intended to be private. 
The writer did not wish to again open in the 
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vexed point on which a coraner’s decision had been given. 
Wo regret that the same was ‘inserted, and trust that the 
writer's motive in communicating with us will not be 
misunderstood. i e e | 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The Calculation of Distributing Systems of Electric 
Traction under British Conditions. 


BY H M. SAYERS, ASSOCIATE MEMBER. 
- (Continued from page 701.) 


The first alternative to this costly single-station system is the 
provision of a second generating station (Diagram C), still 
using low-tension plant and distribution, and retaining T as one 
station, as the plan indicates that T is fairly well placed for the 
eastern part of the system. The junction, I, appears to be a 
good position, consequently the second station is assumed to 
be at that point. The arrangements east of T will remain 
unaltered. On the west, the two stations ought to supply 
power up to equidistant points measured along the tracks. The 
cross-country conductors, T J, will not be needed, and though 
useful for enabling one station to assist the other in case of 
breakdown (a valuable advantage of multiplicity of stations), 
it will not be further considered here. The equidistant point 


a i | op the route TDCI is. 1 mile west of D, and op the route 
The decision of the House of Commons Committee 


T DJI it is 1°68 miles south of D. The western station, I, 
will then supply all the cars between O and D and two out of 
the five between D and J ; its load will then be 24 cars or 360 
amperes, leaving T to provide for 35 cars or 495 amperes.. The 
cost of generating and the most economical current density are 

to 


taken at'the same figures as for the single station. 


re ply westward the curren} for 14 cars, or flo amperes, as 
ollows : a 
60 amperes for branch E M, average distance 1:35 miles. 
105 99 29 T 9 +) : 99 
9° 99 J 77 99 99 


The two cars on branch F D are taken as before, as supplied 
vic F. At the voltage drop of 15°8 per mile the total watts 
lost come to 5,500. East of T they are as before, 8,250 
unboosted, 720 boosted. I has te supply 860 amperes as follows: 


45 99 99 99 99 99 
30 99 99 J K 99 99 3˙9 39 
15 99 1° J L ` 99 9 5° , oe 
90 99 a9 0 D N 99 99 1°6 T i 
30 5 e ae 8 5 
30. 15 TTT ae 1:36 „ 
45 99 97 1 B 0 77 97 7 97 
45 99 99 A B 99 9 2'1 99 


The total watts lost come to 10,602. No provision is made in 
this for boosting, as only a little qurrent is carried bayond the 
50-volt . and under the circumatanoes that drop is 
unlikely to be exceeded in aetual work. The oopper sections, 
weights, and values needed will be as follows: 


Dire:t Feeders, 


Line, | Length, | Amperes, aie r Tons, Cu. | Value. 
17 9 | 1875 531 435 | £655 
F d 125 120 342 3 56 538 
TE 35 203 579 1:84 278 
E P 2 00 98 277 6 02 758 
1B 11 75 213 2:13 323 
10 9 142 404 3 30 498 
IJ 28 98 ‘277 701 1,058 
CD 1 65 45 129 1:93 
10°95 29°14 £4,400 
Boosted. 
TO| 38 45 1134 4 63 £699 
14-75 | 
Total, 33°77 tone ; value, £5,099. 
The cost of distribution on the trolley side is thus: 
Loss in direct feeders, 24°37 kw., worth annually............ £411 
Loss in boosted feeders, 72 kw., worth anuually ) 16 
Annual 15 on booast ers e 6 
Intereat on direot feeders, 7 per cent., Ed, a0oun 308 
Interest on boosted feeders, 7 per cent., £699 ............... 49 


Total (EEES V 9 0000 f . 8 „% %% %%% % %%õ˖Ↄ,¾ö, e £796 
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This works out oe unit delivered to the cars £796 
vas 2.840, 000 


_ =0°8ld., or total 881d., disregarding losses in returns. The 
track feeder east of T remains as before, and that west of T 
must tap the rails at D and carry 120 amperes, have a section 
of 591 square inch, with a drop of 35:5 volts, needing a 
booster of 4,260 watts. From I one feeder to J, carryin 

43 amperes, section 140 square inch, drop 42°2 volts, will 


P 


U 


require a booster for 2,600 watts. No other will be needed, 
though a small addition to the ‘service and load on the line 
between A and D-would call for a feeder to B or C. The 
track feeders are then as follows : 6 ns 


Section Tons 


Line. Miles. Amperes eq. in. Cu. Value. Drop. Tom, 
a — — — —ê — — — . 

T E'wards.. 207 120, 39 |105 1,585 | 41°6 | 5,000 
T W' warde. . 2 35 120 39 833 1,258 | 35:5 | 4,260 
ISE cane 28 43 14 3˙55 536 | 42°2 1,815 
8'12 22°33 |£3 379 11,075 


Boosters to a capacity of, say, 18 kw. will be needed, costing 
| £270. The cost of distribution on track side will thus be: 


Loss in feeders, 11:075 kw., worth annually ..............008 £252 
Interest on cables, 7 per cent. on £3,579 ᷣ 999 256 
Charges on boosters, 15 per cent. on E270. ...... ...... 41 
£529 

and the total cost of distribution : 
, ß £796 
Track aide . J ͤ ⁵ rev ecsenswies 529 
| £1,325 


equal to 155d. per unit, or a total of ‘885d. The capital cost 
of the cables will be £8,478, their length 22°87 miles, laid in 
13°65 miles of trenching, and the cost of boosters £310. The 


enable a fair estimate to be made, but it is not susceptible of 
caloulation on general principles. The incidental advantages of 
the multiple-station system should be carefully considered in 
each case, and if the calculable operating costs are about equal, 
those advantages should turn the scale in its favour. 


-~ Multiphase Distribution. — Assume one station, at T 
(Diagram D), generating plant to give three-phaso ourrent at 


SS SS 


- — — 


* 


Low tension. cio Scœ tons 
Trolley feeders - — — — 
Trach fesders S 
Ce as in Diagram 8. 


Draakam C 


211 * Using three-wice mains, the current per conductor 


` 1,000 = 


The cables will be of the three-core twisted or equivalent type, 
and on this account, as well as the larger amount of insulating 
material needed, their cost per ton of copper will be higher. 
The depreciation will also be at a higher rate. First, because the 
scrap price will be a lower proportion of total value; and 
second, because high-tension cables certainly suffer more from 
faults than those under low tension. Therefore, R is taken at 
9 per cent., p at £208, the other values remaining as before, 
FFF 100 x 045 x 9'1 L 448 and T = 212, 


212 _ 470 œ per square inch, and the drop per 


the density 045 
mile 212 volts. The loss in any three-wire three-phase con- 
ductor will be 3 O x 21°2 per mile, where O is the current as 
given above for the load transmitted, so that the loss per 
kilowatt delivered to the cables will be 69 x 21:2 = 14°62 watts 
per mile, or 1°46 per cent. per mile. Transformers will be 
a baka at G, T, D, J, and B,. the output needed being as 
ollows : 


From G W.. 12 cars 90 kw. 
% 128 3 93:75 
P 12 ˙5 . 9575 
A E BO- A 60 
GF 22000ͤͤ ͤ ⁰ 90 
Total. 567:0 cars . 427:5 kw 


Migh tension one generating station, and 
five transforming stations, one being 
al generating station 

Agh tension 3 phase feeders - — -- —- 

Mo tow tension feeders needed 

Arrow heads indicate supply limbs from 

Substatior.s 


DraGraM D. 


cost of the cables amounts to £18 per kilowatt full load output, 
and the efficiency about 


427:5 
—— = 915 t. 
per cen 


The annual costs of generation and distribution as above 
qualified will be £8,751, or £1,185 less than with the single 
‘station, and this sum is the margin out of which the extra 
working and capital charges due to the use of a second station 
haye to be met. Unless such extra charges exceed the saving 


in distribution, the two-station system will be the more 
economical. A sound knowledge of the local conditions should 


r 


These loads are allocated on the simple consideration that each 
transformer should supply half-way to its neighbour in each 
direction, and represent the energy delivered to the cars. 

on the low-tension side has to be added to get the gross output, 
which may be taken at 450 kw. Hence at four of the five 
stations 100-kw. sets, and at the other a 65-kw. or 70-kw, set 
would suit. But allowance must be made for spares and for 
unusual demands due to local pressure or bunching of traffic. 
Whether it would be better to put down two 100-kw. or three 
50-kw. sets at the larger stations should in every case be deter- 
mined on comparison of the cost of the different sized sets 
with their switch gear, the probabilities of exceptional traffic, 
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and other fairly obvious considerations. It might well happen 
that the two larger sets would cost little more to instal than the 
three small ones, and that the extra flexibility would be well 
worth the cost... Assuming, however, that the three-set plan is 
adopted, it will he. necessary to instal transformers to a total 
capacity of 705.kw.... The high-tension feeders to these sub- 
stations will be as follows, assuming a full-load efficiency of 


transformation of 85 per cent., or rather a constant loss durin 
operation at the rate of 15 per cent. of the rated capacity, an 
2,500 volts pressure: l NE 


i Lose in 
TonsCu | Value. watts: 
£620 | 3,307 
680 | 3 736 
406 | 2201 
1,518 | 8,080 
15°50 |£3,224 | 17,324 


The loss in the transformers on the above assumption will be 15 
per cent. x 470=70°5 kw. With this disposition of sub- 
stations no track feeders. are needed, and secondary trolley 
feeders can also be dispensed with, as the trolley wires of usual 
size will not drop more than 10 volts average all over the 
system, the worst point being H, where the drop will be 32 
volts. The trolley wires leading east of G, from T to E, and B 
to C, will be somewhat heavily loaded, and for reliability of 
service it might be well to use some auxiliary feeders, or heavier 
trolley wires on these sections, but this will not be necessary for 
distribution efficiency. The distribution losses will then be: 


In high-tension cables ..............cscessscscececsesensenees 17:5 kw 
In transformers ......... CCC 705 „ 
In trolley wire ꝗ / ners viseast ee 8°55 „ 

. : 96:35 99 
and the generating plant muat be able to give out 524 kw, 


overall efficiency of the system being thus 591 = 81 per cent. 
nearly. This is a little higher than Mr. Parshall's figures for 
Dublin. No addition has been made to the cable losses for 
power factor being less than unity, and it appears probable, on 
the rather scanty information obtainable in this country, that 
full justice is done to current practice in the above result. To 
obtain the annual cost of this distribution, proper charges on 
the transformers, including attendance, have to be estimated. 
This again is not easy, for the prices of such plant are not 
readily obtainable, but for the present purpose market prices 
are not essential. There is good authority for the statement 
that for smaller sizes than 200 kw. motor- generators perform 
better than static transformers and rotary transformers, there- 
fore motor-generators are assumed in the following figures : 


Motor-generators to capacity of 705 kw. at £15 per 
kilowatt with switch geaeſ·· —— 4 £10,575 


Four sub-stations and sites at £80 each... . 320 
£10,895 

Interest, depreciation, and repairs, 124 per cent. on 
£10,575 and 24 per cent. on £320 000 „529 


Attention to each set, say 58. per week, or £7. 16s. per 


ANNUAL; 1 ⅛ ] AEA T 117 
Oil, brushes, and sundries, say £2. 10s. per annum, 
IJ!“ ⁰ E E cise 87 
Total per annum .. 41, 488 
The distribution costs then work out as follows: 
High-tension conductors, C? R loss value 50 45 e £295 


Interest on cables (cost £23, 220)) · . 290 
‘ 70,500 | 
transf CCC 
Loss in transformers 8845 1,205 
Loss in trolley wire, 8,550 at 48°5 per £1 .................. 176 


Interest and attention and stores on transforuiers......... 

| £5,449 
This sum amounts to 352d. per unit delivered to the cars, 
making the cost of the power there 1°102d. per unit, or £10,875 
annually. This is ‘217d. per unit, or £2,124 per annum in 
excess of the two-station direct supply, and £939 in excess of 
the one-station direct supply, as will shown by the tabulated 
results below. Obviously a high-tension station cannot generate 
at a lower cost per unit than a low-tension station on the same 
site, but the result of this investigation goes to show that if in 
the neighbourhood a site exists with such advantages that the 


cost per unit of the power generated there and delivered to T, 
or equal point, will be under ‘53d., instead of 75d., there will 
be an advantage in using the transformer system. In other 
words, this calculation shows what saving in generation costs is 
required to justify the use of a transformer system and a high- 
tension station. sE 
The capital expenditure is not much reduced, as the total for 
cables and transformers amounts to £14,119, which lies between 
the costs of cables and boosters in the two low-tension systems 
diseussed. There would be also a considerable saving in cable- 
laying‘ expenses, due to the lighter cables and smaller number 
of ways needed. This point and the difference between the 
capital outlay in the stations are foreign to the present subject, 
but must, of course, be keenly studied in practical designing. 
It should, however, be noted that the! factor is of great 
im nce, and that the assumed conditions are rather more 


| favourable to a transforming system than the conditions usually 


found in practice, for the reason that the losses in transformers 
are largely independent of the load, and that sufficient trans- 
former capacity must be kept in use to provide for the maximum 
demands during any given period. The device of dividin 
into small sets and putting them in as needed cannot be carri 
far for several reasons. Hence the losses are more nearly those 
due to the maximum than to the average load over any given 
period. Cable losses, on the other hand, vary with—and as 
the square of—the actual load, consequently a poor load factor 
tells much more against the efficiency of transformers than of 
cables. 

The small proportion of the total losses due to the high- 
tension transmission indicates the small effect of distance on 
the overall efficiency, so that the radius ‘within which. the 
advantages of a specially favourable position for a generating 
station may be utilised is not severely limited. For lines on 
which multiphase motors and the consequent. inoreased number 
of 5 wires are practicable, it is apparent that the 
advantages of this system are very great. Only static step- 
down transformers being required, the overall efficiency can be 
kept high, and attendance at sub-station made very trifling. 
This is hardly a live subject in this country yet, but the 
economies of distribution on such a system can be worked out 
on the same lines as here put forward when occasion shall arise 
and the regulations to be complied with shall be known. The 
principal figures in the three schemes above worked out are 
here tabulated for comparison : 


_ Lo tension 5 
One stat ion Two statione One station 
Distribution coste, annual ...| £2,510 £1,325 £3,449 
Ditto per unit at car 2661. 1354. 352d. 
Generation and distribution, l 
Ana! 9,936 £8 751 £10 875 
Ditto per unit ab cars 1016 8854. 1102 
First cost cables and trans- 
erw enei £16,593 £8,788 £14,119 
Miles of cables ‘64 22 87 1190 
Miles of trenching... —......... 12 025 13 85 9 55 


APPENDIX No. I. Ea 
Calculation of Most Economical Current Density. 


Rate of ohmic loss.—C? r watts, where O=current in amperes 
and r=resistance in ohms. 


Rate of interest and depreciation loss in £ sterling per annum 


=P ꝓ ma ＋ constant. Where R = rate per cent. per annum 


100 
of interest and depreciation ; p=price in £ per ton of copper in 
the form of cable, m= cons of copper per mile of conductor of 
one square inch cross-section ; a = cross-section of conductor 
in square inches, so that m a = tons of copper per mile; and 
the constant represents such costs of laying and other expenses 
as are practically dependent only upon the length of cable laid 
and independent of its size: To add these losses they must be 
equated for definite conditions of load and period of use. For 
this purpose assume the period to be one year; the load to be 


steady and lasting for a certain fraction of every day 21 A 
certain cost per Board of Trade unit delivered to the conductor 
= n pence. - 2S 

Then £1 per annum is the cost of = Board of Trade units 


wasted per annum, and the rate of waste in watts which gives 


240,000 657:5 ; 

Äg * u 365" or in Ca Cis an; It is tho number 
of watts which, wasted during all the working hours in a year, 
will cost KI. oa a ae 


such a loss is 


, 


7142 


Then 100 wp a is the interest cost of the cable expressed 


as a loss in watts daring working hours, and the total rate of 
oost of distributing the current, O, throagh the cable is y=O'* r 
R 

+ 100 wpm a. | | 

The resistance of the conductor obviously affects the value of 
the two quantities making up the total loss in opposite ways, 
and the problem is to find the value of r which makes y least. 
Consider a eable of one mile in length. H the resistance of 
one mile ef copper conductor of one squere-ineh. cross-section 
ia -045 w, then a = S, and the second item of the total cost 
_R wpm 04 = 4 | | 
I00 ` 


Sinoe this has been equated to a rate of lose in watts, it may 
be written | 
Oi * t 


„ where t= Ca r, 


O, being such a eurrent as would produce the required loss in 


watts on traversing the resistance r. We then get 
y= O'r + aah whence 4 c-t 
17 dr r? 
and this is a minimum when 
ta t 
Corr. = —, 
i ri or aad C 


This is the Kelvin law, sinee when this is the oase O, = C, and 
the two items of cost. representing ohmic losa and interest are 


ual. 
b most economical eurrent density therefore is 


O_ t A IR wn m 045 
L= where t= /Rwpm ‘045 
4 ts ore | 10 
and the most ecotionical rate of voltage drop is t volts per mile. 
If the load is not steady but varies in a known way. then 
C? = the mean square of the current in respect to time, and 
C = the square root of that. . | 


Rpm 


In the expression for $? is the annual oost of one mile 


of cable of one square inch oopper section —i. e., of 9'1 tons 
copper weight. 
Then Tpm 0d may be written 100 — or 0041 R p w 


and the most economical current density written 


C_t_ d 0041 R p w 
a gas V 05 
and a table of such densities 
R p w can be readily formed. 
APPENDIX No. II. 
Examples and Tables of Most Economical Current Density. 
Symbols as in Appendix No. 1. 


for various values of the product 


R= percentage interest charge on cables; 

p=oost of one ton of copper in form of cable; 

w= OTe, where h= equivalent fult load hours of use per day, 
and n= cost in pence of one Board of Trade unit. | 


For example, let R=9 ee ; 

h=12 g: 

n= 8d. * n=9°6 ; 

6575 . 9 
9% 68°49 ; 

then t?=1,800 x 68:49 x 0041 = 505 · A, 


and ¢=22%=drop in volts per mile 9 048 500 amperes per 


a * 


Ww 


aquare inch. 


The equality of ohmic and interest losses is readily shown. 
One mile of cable of one square inch section will oost £200 x 
9'1 = £1,820, and the interest on it at 9 per cent. will be £164, 
while the ohmic loss will be 500 x 22°5 = 1,125 watts, worth 
also £164 annum; to the nearest El in eack case. Tables 
for varying values of R, p, and w are convenient in the 
following form, or a table giving values of t and beat densi 
for values of the product R p w may be readily made and saad. 


bined generatin 


Th 


R p = 1, 200 
w t = drop per mile Best density. 
S TEN a E S 512 
50 „ IOF ˙¹ 802 
SP EEEN CCC 585 
Rp = 1,500 
ö ( 7 362 
S9 %ͤöÄ5ͤÜ’³ ⁵Dñ x 592 
S terate 999922 8 427 
Rp = 1, 800 : 
9 7777³ͤ 8 
5B) A 191222 ̃ů 1 fer 
G 0ö;o 8 C EA 469 
(To be continued.) 
— 


THE ELECTRIC POWER BILL 
(Continued from page 708. 
THURSDAY. 

On Thursday, the 17th inst., Mr. C. H. Merz was farther 
examined by Mr. Forbes Lankester, and said the Walker and 
Wallsend Gas Company had not estimated a load factor of 
more than 25 per eent., but thought that they might obtain 
a better, the district being a manufacturing one. Thére were 
many kinds of industries there, and they might expect a 
night load. The gas company would be in a better posi- 
tion than the Tyneside Company, as they could supply the 
residential districts in Newcastle, Walker, Wallsend, and 
Willington Quay, which would tend to allow them to 
supply at a cheaper rate than the Tyneside Company. 
The preliminary station which the pe company were 
erecting was of 2,500 kw. capacity. The estimates were 
based on this first instalment, and on a 25 per cent. 
load factor they estimated to be able to sell 4,000,000 
units per annum, and that the capital expenditure would 
be £150,000. It had been decided last year that a com- 
station for the Newcastle Supply Com- 


pany and the Wallsend Gas Company would be necessary, 


and he reported that it should be of about 10,000 h. p., or 
7.500 kw. capacity, and that with a 25 per cent. load factor 


13,000,000 units would be generated per mnum. ‘The 
expenditure for the generating station alone would be 
£250,000. They estimated to be able to generate and 
hand over the supply in bulk to the two companies at an 
actual cost of $d. per unit, this including depreciation. 
would be able to generate much more cheaply by 
combination. They had started negotiations with some of 
the chemical manufacturers to supply them with electricity. 
Considerable economies could be effected by increasing the 


eo — 


manufacturer meant. 
manufacturer requiring from 700 b. p. to 800 b.p. Com- 
petition in this class of industry was not comparable with 
competition in the supply of ordinary commodities, as the 
capital charges were about half of the total cost of supply- 
ing electricity, and to duplicate the capital in mains, etc., 
was a very serious item. If two generating stations wero 
used to supply one district, the cost would be increased. 
The prices to be charged by the Wallsend Gas Company 
compared very favourably with those of the Tyneside Com- 
pany. They hoped before long to considerably reduce the 
prices, and ultimately get to a rate of not more than 1d. 
all round for power. 

Examined by Mr. Forbes Lankester, he said if three 
stations would bo required in the Tyneside Company's 
district, he did not think it would be an advantage to 
have these owned by one company. 

Crost-examined by Mr. Frere, Mr. Merz said there was 
a large scope for supplying manufacturers in the district. 
They would probably require about 5, 000 e. h. p. in the 
next few years for supplying manufacturers. The one 
station which the Tyneside Company proposed at Wallsend 
would not be sufficient, and he thought there should be two 
stations tu supply the North of the Tyne. The connecting 
of two or three stations by trunk maing involved a heavy 


THE ELECTRICAL ENGINEER, MAY 28, 1900 743 


capital expenditure, which would absorb all advantage | trical engineer to the Marine Company of Wallsend. He 
gained, and he thought competition would be bad, and that | hdd arranged for this company to be supplied with con- 
the manufacturers would eventually suffer, as the prices | tinuous current for all purposes by the Wallsend Gas 
would not be reduced so quickly as if only the Wallsend Company. He thought. the Wallsend Company's system 
Company were supplying. an economical one. The second company would tend to 
In answer to the Chairman, he stated that the cost of | raise the price of energy. If the prices rose too high, the 
working 10 b.p. for 40 hours per week for 50 weeks per | manufacturers would put down their own plant, 
annum would come out at about £84, or £8 per horse-power | Cross-examined by Mr, Frere, he did not think there 
per annum. 7 was.room for two companies in the Wallsend area under 
Questioned by the committee, he stated that for more } the existing state of things. Again examined, he said 
than 4, 000 h. p. at 10,000 volts one should put down at | there was too little space for manufactures to develop much 
least two cables, while he, as good engineering practice, | in the Wallsend district. | P 1 
put down three, one being spare. The economy in cables | Mr. C. Hopkinson, called, said he was a member of the 
with one company only supplying was in the distribution] Institution of Civil Engineers and of the ‘Institution of 
cables more than in the mains. tf the demand for energy | Mechanical Engineers, and had given great attention to 
developed during the next few years at the rate at which | electrical matters during recent years. The compactness. 
some people thought it would do, the arguments against | of a district was an economical factor in supply, and the 
competition would not be so strong. It was possible that cost of mains was a large item of the expenditure. The 
thousands of horse-power might be required for the electro- | área west of Newcastle eould not be supplied economically 
chemical works if they came to the Tyne. The horse- | from a station east of the town. In answer to the com- 
power used on the Tyne at the present time cost from £20 | mittee, he said that the introduction of a second company 
to £30, in comparison with the £8 per horse-power with | would mean increaséd gost to the producer, and, therefore, 
electricity. It would be cheaper to put in a number’ of | most probably to the consumer. oy 
smaller machines than 10,000-kw. machines, as the smaller | Re-examined by Mr. Pember, he said the lowest price a 
ones were standard sizes, and would cost less per kilowatt. | general customer would get would be 2d. if his demand 
New designs would have to be prepared for the larger sizes, | were continuous, the lowest to a bulk supply customer 
which would increase the cost. He thought the Tyneside | about 1 Ad., and the lowest to a local authority 1d. In 
Company's calculations rather low. They were bound to | answer to the committee, he said the largest station he 
supply any applicant in their area. He did not think his f had been connected with was the Manchester one, which 
company would ever get such a price as would bring the had between 7,000 h.p. and 8,000 h.p. The charges at 
sliding scale into force. The gas capital of the company Manchester were never less than 14d. Energy could be 
was absolutely distinct from the electrical capital. produced under 14d. per unit, and it was supplied for 
Mr. SUMMERS HUNTER was then called and examined by | practical purposes at Liverpool for ‘Od. per unit. 
Mr. Forbes Lankester. He said he was managing director | Mr. C. H. Marz was then further examined by Mr. 
of the North-Eastern Marine Engineering Company, of | Rickards, on behalf of the Newcastle Supply Company. 
Wallsend. His company had petitioned in favour of the | He said their station at Pandon Dene. was unsuitable for 
gas company’s Bill in 1899 in order to get as soon as their extended undertaking, and, therefore, they scheduled 
Possible a supply of electricity for power purposes. The | the site in the Wallsend district, this boing the best for 
price they were to pay for power was 4d. for the first hour the Supply Company. The site was the property of private 
and Id. for all subsequent hours. The present company |, owners. | a a ae 
were a good sound concern, and were going about their | Dr. J. T. MERZ was examined by Mr. Rickards, on 
business in the proper way. He thought this pioneer | behalf of the Newcastle Supply Company, and said he 
company should be allowed a fair chance to show what |' was vice-chairman of the Newcaatle-on-Tyne Electric Supply 
they could do. o Company. He had had considerable manufacturing expe- 
Cross-examined by Mr. Frere, he said they would require |: rience. The Supply Company was incorporated in 1889, 
between 600 h.p. and 700 h.p. His great object was to get | and £125,000 capital had been paid up. The capital 
a supply as cheaply as possible, but he was satisfied with | had been increased to £300,000. The provisional orders 
the agreement with the gas company. obtained by the two Newcastle companies provided for a 
Mr. R. Hop was then called, and said he was a supply to the whole of the city and eounty of Newcastle, 
shipbuilder at Howdon-on-Tyne, and would require about | The two companies had entered: into an agreement to 
1,200 h.p. The gas company had offered to take over the divide up the Neweastle city area between them. They 
whole expenditure of supplying him with dynamos, motors, | had been negotiating for two years for the Wallsend site,. 
and wiring, There was no room in the district for a second | which the promoters of the Tyneside Bill had suddenly 
company, and the duplication of mains and plant would | scheduled in that Bill. He was satisfied that a good supply 
certainly raise the price to manufacturers. | would be given in the area they were authorised to supply. 
Cross-examined by Mr. Frere, he said the maximum | They had taken over the Walker provisional order, and 
horse-power he would require would be about 500. I agreed to supply the Walker district for 10 years. The 
Mr. G. B. RICHARDSON, then examined, said he was a |. Walker Urban District Cotincil would pay the cost of the 
mains. The transformers and meters would belong to the 


director of the firm of Wigham, Richardson, and Co., ship- 
builders, etc., and employed nearly 3,000 men. They did | company, they doing the actual distribution. Their chargos. 


not at present use electricity in their works, but were | were never more than 44d, as against 6d. on the New- 

desirous of doing so at once. The indicated horse-power | castle District Company. In combination with the Walleend. 

used in their works was about 2,500, and they were making | Gas Company they would have a capital of from £700,000 

arrangements to take 1, 500 e.h.p. He was quite satisfied | to £800,000 for the development of. their district, and they 

with the terms offered by the gas company. did not consider it too much. This was nearly three- 
In answer to the Chairman, he said he hoped to get the | quarters of the capital of the Tyneside Company. Their 

power at an all-round price of 14d. per unit. | district was only one-quarter of that of the Tyneside 
Mr. S. T. HARRISON, chairman of the Wallsend Urban Company. . 


| Cross-examined, he stated that a distributing company 


District Council, was then called, and said his Council had 
petitioned in favour of the Wallsend Gas Company’s Bill. | would require more capital in proportion than a company 
only giving a supply in bulk. i 


He thought the company should have time to carry out ; 
their work which they were now doing, and that it would |, Examined by Mr. Pember, he stated that there was no. 
be inadvisable for another company to come in. connection between the Supply Company and the Thomson- 

Cross-examined by Mr. Frere, he said there was a clause | Houston Company. In answer to Colonel Long with 
in the Wallsend Company’s Act allowing his Council to | reepect to the division of profits with consumers after an. 
compete with the company, but this was for their own |'8 per cent. dividend had been paid, he thought that if a, 
protection if they were not satisfied with the supply given. sliding scale did not come in until after 10 per cent. was. 
Mr. W. Carr was then examined by Mr. Forbes paid, it was not of fauch practical importance. He thought 
Lankester, and said he was an electrical engineer in the sliding scale would be very difficult to work, S Be a 
practice at Newcastle-on-Tyne. He was consulting elece- | The committee then adjourned. m 
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FRIDAY, 

On Friday Mr. J. S. WATSON was examined by Mr. 
Rickards, and said he was the engineer of the Newcastle- 
on-Tyne Electric Supply Company. They had been supply. 
ing current for 10 years, and up to the last two years had 
only supplied alternating current, when they commenced 
putting down ar to supply continuous current, and they 

oped to supply this current in two months’ time. Their 
charges were, he believed, as low as any in the country. It 
was absolutely necessary for them to get a site for a station 
outside Newcastle. The new station would generate elec- 
tricity on economical lines and on the polyphase system. 
They would be able to give a polyphase or continuous 
current according to a manufacturer’s requirements, With 
the new station the cost of generation would be much 
reduced. 

Cross-examined by Mr. Frere, he said they proposed to 
supply in detail in Walker, Gosforth, and Long Benton. 
The rates they proposed to charge, and which they had 
contracted for with consumers, were put in. They had 
offered them to about 50 power users. 

Questioned by the Chairman, Mr. Watson said they had 
closed contracts at the prices of 4d. and 1d. The Wallsend 
Company were supplied in bulk, and paid according to the 
amount they took from the joint station. The cost price 
would be charged, including interest and depreciation. 

In answer to the committee, the only profit they.expected 
to make by the combination of the station would be the 
reduction in the cost of generation. 

Mr. R. HAMMOND was then examined by. Mr. Rickards, 
and said he had-been engaged in electric lighting for the 
past 20 years, and for some years had been a consulting 
engineer. He had laid down the pioneer works at East- 
bourne, Hastings, and Brighton. His experience extended 
also to the Continent, and had laid down a high-pressure 
station for Madrid, and a similar one for Leeds. He acted 
as consulting engineer for about 28 local authorities. He 
had for many years analysed the Board of Trade returns 
of electric lighting undertakings’ accounts. He then 
handed in a table showing the analysis of the accounts of 
local authorities, and another respecting companies. The 
results showed what some of the largest concerns in the 
country were working at, but always subject to a very low 
load factor. Thus at Leeds the load factor was 10 per 
cent. The cost of production there was 1:29d. per unit. 
There were at present no undertakings with a 25 per cent. 
load factor. e tramway works in Leeds had, however, 
a better load factor than 25, and it was only those works 
catering for lighting alone which had a very low load factor. 
It was impossible for lighting companies to get a 25 per 
cent. load factor. The Gas Company’s charges were very 
reasonable, and in the area of this company electricity 
could bé produced as cheaply as in the area of the 
Tyneside Company. He took it the main question 
was as to whether a works of 10,000 kw. would work 
as economically as one with hundreds of thousands 
of horse-power. In a paper he had read before 
the Institution of Electrical Engineers he dwelt very 
strongly on the advantage of aggregation of output, but 
this was not alone the only factor in lowering costs. Load 
factor was a most material element. While in small plants 
standing charges pressed very heavily, these formed a very 
small figure where one had a large output. The point at 
which the economy in supply would not increase was 
10,000 kw. He thought the Supply Company could 
supply as cheaply for electro-chemical and other purposes 
as the Tyneside Company. 

Cross-examined by Mr. Frere, he said steam-turbines 
were less costly in proportion as they grew larger in size. 
He had used steam-turbines in places where they were 
extremely suitable. He doubted whether, with a place like 
the Tyneside, the larger area gave a better density factor. 

Re-examined by Mr. Rickards, he thought it better that 
a company should work harmoniously with the local 
authorities, and was againet competition. The standard 
machines were cheaper per horse-power, bat often not so 
efficient as one specially designed. 

In answer to the committee, he thought that, with 
respect to competition, the pressure of possible interference 
with the powers by the grant of concurrent powers kept 


the undertaker in order. 
concurrent powers had been almost universally adopted 
outside London. The same principle held on the Continent. 
He thought a standard rate of dividend and a sliding scale 
better than competition. He thought that in 20 years 
electrical distribution on the Tyne would be a very large 
industry. It would pay firms of the size of Armstrongs 
and Palmers better to lay down their own plant. He 
thought the fear of competition would prevent capital 
coming in for the development of electrical power. The 
chief source of economy was, he thought, in the size of the 
machine, and they had reached the limit of size at which 
they could be made. At Leeds they had nine engines at 
work, and were advertising for three 1,000-h p. engines. In 
this way, by putting in or out an engine, they could run at 
full economical load, although a lighting load fluctuated 
very considerably. Through their subdivision of plant at 
Leeds they had the champion coal bill of the country. He 
objected to competition because cf the waste in duplicating 
mains and plant, and also the extra cost of breaking upstreets. 
He thought the sliding scale of the Tyneside Company not 
a workable one. 7 

Prof. W. E. AYRTON was examined, and said he was a 
professor of electrical engineering at the City and Guilds 
Central Technical College. He had carefully considered 
the various Power Bille, and had examined a number of 
systems of power distribution in Canada, the United States, 
and onthe Continent. The Sapply Company’s prices com- 
pared favourably with those of the Tyneside Company, and 
also with prices charged in Canada, the United States, and 
Europe. He would prefer to supply the smaller of the 
two areas, as offering the better chance of success, The 
northern portion of the area of the Tyneside Company 
could not, he thought, be economically supplied from one 
station. In other countries the use of overhead wires 
helped considerably to cheapen the supply over large areas, 
The cost per unit would be increased by Id. if 400 b.p. 
had to be transmitted from the east of Newcastle to the 
west, and this would be serious with respect to manufac- 
turers, and would outweigh the advantages of having one 
10,000-h.p. instead of two 5, 000-h. p. stations. This was 
shown by the dividends paid by the London companies 
that a small compact area was better than a large distri- 
buted area. He thought competition would result in a 
higher price to the consumer, because of the extra cost of 
duplicate mains. The Supply Company could produ:e 
2,000,000 units if they dad a load factor of 25 per cen .. 
He agreed with the estimates given by Mr. Merz. 

Cross-examined by Mr. Frere, he said he thought 
10,000 h.p. the most economical. He thought there was 
no advantage in the Tyneside Company having the threw 
separate districts in their hands, Taking the distance 
between them as six miles, it would cost about £18,000 to 
lay trunk mains between the Wallsend and Whickham 
stations. For years the stations of the same company in 
London were not connected. They were now connected 
because the supplies had grown until they met. 

In answer to the committee, Prof. Ayrton thought there 
was not generally- competition allowed between power 
transmission companies. 

Mr. PEMBER then addressed the committee on behalf of 
the Newcastle Electric Supply Company. He began by 
stating the position of the Supply Company, and said the 
share capital was now £300,000, and the borrowing powers 
amounted to £100,000. They were bound to move their 
generating station, and would probably end in using the 
Wallsend station permanently, as it was in an excellent 
position on the railway and by the river. The site was 
only contested by the Tyneside Company, and he thought 
they had a better ngne to it than the Tyneside Company. 
A i number of the company’s directors were large 
manufacturers in the district. They were supported by 
all the local authorities, while none supported the @- 
side Company. He quoted the evidence of Lord Kelvin, 
Mr. Swinburne, and 
area was the better to supply in. The evidence showed 
that no advantage was gained from having the two or three 
stations in one hand. He then summed up the evidence as 
to the capital of the joint companies, and as to the bad 
effecta of competition, which, he stated, would be unfair, 


This policy of not granting 


r. Merz, to the effect that the small 


Mr. CLAUDE BAGGALLAY, in reply, dealt with the questions 
of confining the Tyneside Company to the north of the 
Tyne, and also the other opposition both north and south of 
the river. 3 ae * 

The proceedings were then adjourned till the Wednesday 
following. | | 


WEDNESDAY, 


Mr. BALFOUR BROWNE said that he wished to raise a 
point on a decision already given by the committee in order 
that the same might be reconsidered if possible. The 
committee had announced that no decision on any one Bill 
would be given until all the five Bills had been considered. 


— — 


E 
! EXPLANATION. 


The Shaded portion of the Map indicates 


South Lancashire Coal Field, from which the power will be derived 


the Approximate Area of the 
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first a fair Bill and the second an unfair Bill. The Durham 
Company pro to undertake obligations to supply all 
the districts in their area if called. on to do so, and also 
they took the poor districts as well as the rich. They did 
not propose to compete with local authorities, as did the 
Tyneside Company. This Bill was only opposed by two 
local authorities, who, again, had no locus standi except 
on the wayleave question, which the committee had 
settled. The Tyneside Company had no objection to 
their coming in, and hence the County of Durham 
Power Bill was virtually unopposed. He therefore 
argued that it would be unfair to ask the proprietors to 
wait three weeks or a month for the committee's decision 
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Proposed Area of the Lancashire Electric Power Company. 


This, he hoped to show, was not necessary, as the Bills 
were very different in character. The Tyneside Bill and 
the County of Durham Power Bill had necessarily to be 
considered together, but the Lancashire Bill opened new 
points, as would also the South Wales Bill. Now, the 
points raised by these Bille might seriously affect 
the County of Durham Bill, on which he would then 
have no right to intervene. He hoped that after 
his speech was considered the committee would reverse 
their decision, and not keep the promoters of the 
County of Durham Power Compay waiting for the 
verdict on their Bill. Mr. Baggallay in his speech had 
made comparisons between the County of Durham Bill 
and the Tyneside Power Bill, and he (Mr. Balfour Browne) 
would add another feature of difference. He called the 


on what was an unopposed Bill. The Tyneside Bill, on the 
other hand, was directed against the local authorities. The 
promoters of that Bill proposed by private wayleaves to 
take away the best consumers from the municipalities, 
which would so spoil the load factor of the districts that 
the lighting load could not be profitably supplied. This 
would force the hands of the authorities, and make them 
come on to the Tyneside Company’s mains. He urged 
that these features made the Tyneside Bill most unfair. 
As regards the competition on the south side of the Tyne, 
he argued that no real competition would ensue if both 
Bills passed, as the Tyneside promoters had already under- 
taken to supply their own works, and would pick and choose 
certain other consumers. Mr. Balfour Browne proceeded 
to quote from the evidence of Sir Andrew Noble and Mr. 
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A. A. Campbell Swinton to prove that tho Tyneside Com- 
pany would have ample scope if confined to the north bank 
of the river. Sir A. Noble had expressed himself as 
doubtful as to whether the proposed competition would be 
ad vantageous. As regards the pledge given in tbe House 
of Commons by Mr. Ritchie, the County of Durham Power 
Company had carefally altered the clauses of their Bill to 
conform with these, while their rivals had not done so at 
all. As regards the statement that there would be a middle- 
man between the Durham Company and the consumer, he 
insisted that this term should not be applied in a derogatory 
sense to an undertaker distributing electricity under parlia- 
mentary authority. The so-called middleman’s profit was not 
a second profit, as alleged. The County of Durham Power 
Company would take the generating profit, and the under- 
takers distributing the electricity would get the profit on 
distribution. With the Tyneside Company both profits 
would go to the company. Again, in the matter of charges, 
his company treated all alike, and gave reduction to con- 
sumers equally. The rival company who wished to compete 
on the south bank of the Tyne would do so by private way- 
leaves, with preferential rates, and without any obligation 
to give a supply to poor districts or isolated consumers. 
He urged the committee to pass the preamble of the County 
of Durham Bill without further delay. 

Sir JAMES KITSON stated that the committee saw no 
reason for departing from the resolution they had pre 
viously come to. He added: I have to state, on behalf 
of the committee, that they have arrived at the following 
opinion: That the value of electrical energy as a means 
for the transmission and application of power has been 
amply demonstrated, and its importance to the industries 
of this country is admitted. The committee accordingly 
advise that it is of public ener to facilitate measures 
which may ensure a general supply of electrical power to 
all consumers who may seek to avail themeelves of the 
economy and efficiency offered in the service of these 
sources of application of power.“ 

The Lancashire Electric Power Bill was then introduced 
by Mr. WorsLey-TAYLor, Q.C., who gave a general descrip- 
tion of the powers sought. The area (as illustrated by the 
map herewith) comprised the whole of Lancashire south of 
the Ribble, and comprises the bulk of the manufactories 
of the county. Three million people would be served 
by the scheme, and the ratable value of the area 
included was over £14,000,000. He need hardly state 
that the district was a very good one, and he did 
not think a better one could be obtained in England. 
All the valleys in the district were occupied by factories 
such as would find cheap power of great advantage. The 
distribution of this cheap power would do much to relieve 
congested districts. One of his witnesses, who occupied a 
leading position on the Lancashire County Council, would 
give evidence as to this, and to the value of this scheme to 
the county. The pledge given in the House by Mr. Ritchie 
on their behalf had been kept, and a number of authorities 
had withdrawn their opposition in consequence. Amongst 
these was the Corporation of Blackburn, and the letter 
stating the withdrawal of opposition added that the 
Electric Lighting Committee might in the future con- 
sider the advisability of taking current from the com- 
pany if they should find it supplied at a cheaper rate 
than they could generate it. There were 21 authorities in 
the area who either got electric light works runnin 
or who were constructing them now. These stations would 
have an aggregate power of 15,000 kw., but the bulk of 
this was in the Manchester station. There was 5,000 kw. 
distributed in 19 stations. Again, there were 19 districts 
owning provisional orders which up to the present had not 
put them in force, and the remaining 87 authorities had 
taken no steps whatever towards electrical distribution. 
The Lancashire Company proposed eventually to build four 
stations, each one of which would hold more plant than the 
whole of the stations now running. Mr. Woreley-Taylor 
proceeded to show that the cost of tho plant per kilowatt 
would work out at only half that of the municipal plants 
now at work. The company proposed to spana. at once 
£2,000,000, and with their capital of £3,000,000 and 
borrowing powers as well would have ample capital to 
spend on the work. He proceeded to refer to the pro- 


moters, and showed how well the company would be 
pore for in matters of finance and electrical experience. 

he Bill distinctly stated that no monopoly was sought. 
Mr. Worsley-Taylor concluded his addross by criticising 
the petition against the Bill, pointing out that in no case 
would any damage arise to the petitioners by the passing 
of the Bill. 

(To be continued. ) 


MANCHESTER AND LIVERPOOL EXPRESS 
RAILWAY. 


On the continuation of the enquiry into this scheme, Mr. 
Freeman, Q.C., was heard on behalf of Salford in opposition 
to the scheme. The Gorton Urban District Council and the 
Cheshire Lines Railway Company also opposed the Bill. The 
speech on behalf of the Cheshire Lines Railway Company, who 
were represented by Mr. Litt Ler, Q. C., was very lengthy, and 
the arguments against the scheme were very powerful. The 
Great Northern Railway opposed the line, owing to certain 
land which they required for siding accommodation being taken 
up by this railway. 

Mr. TURNER, general manager of the Midland Railway, 
stated that the journey would take 47 minutes instead of 20. 

Sir DoudLASs Fox gave evidence as to the Liverpool Over- 
head Railway, of which he was engineer. He thought there 
was great risk of derailment if a sleeper on this line settled 
slightly. The brake power also was not good enough. 

n Monday evidence was given in support of the opposition 
of the Mersey Docks and Harbour Board. 

Mr. ROBERT GLADSTONE, chairman of the Dock Board, said 
they contemplated spending about £5,000,000 on dock improve- 
ments. They were not antagonistic to the proposed railway 
except in so far as it interfered with their Parkhill and Dingle 
estates, which had been bought for dock purposes. The line 
passed through both these estates, and would prevent the con- 
struction of docks of the character the Board desired to possess. 

Mr. W. GLYNN, chairman of the Parliamentary Committee 
of the Mersey Docks and Harbour Board, Mr. A. G. LYSTER, 
engineer-in-chief to the Board, and other witnesses, also gave 
evidence in opposition to the scheme. 

Mr. Pore, Q.C., then addressed the committee on behalf of 
the Board. 

On Tuesday the enquiry was resumed, when Mr. BALFOUR 
Browne replied to the opposition, after which the committee 
deliberated in private. 

The CHAIRMAN, in announcing their decision, said it appeared 
to the committee that the mono-rail system, when fully 
matured, would make an important contribution to the 
development of railway traffic at a high speed. In certain 
important respects, however, the present scheme was seriously 
incomplete. More particularly the evidence had not satisfied 
them that a safe method had been thought of to apply effec- 
tively brake power to trains running at a high speed. Apart 
from such considerations, however, the committee were of 
opinion that the proposed line had not been laid with adequate 
and reasonable regard to existing interests, bearing in mind 
that intermediate districts would not participate in the advan- 
tages of the railway. The Corporation of Salford seemed to 
have just grounds of opposition, and the interference with land 
purchased by the Dock Board for the construction of additional 
docks had weighed seriously with the committee. In the 
opinion of the committee, in any scheme to give fresh access to 
the heart of great cities, the question of underground naa 
ought to be considered and adopted where practicable. On 
these grounds the committee were of opinion that the preamble 
of the Bill was not proved. 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
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author. The matter should be written on one side only | are not equal in size. Then the condition for proper 


of the paper. Questions may be sent at any time. 


| QUESTIONS. 
273. Sketch and describe a good form of flexible coupling for 
use between engine and dynamo.—J. A. SEAGER. 

In a traction generator it is proposed to do away with 
binding wires on the armature oore, the slot being shaped 
as shown at B or C, and having insulating ean driven 
into them at the top to keep the bars in position. If binding 
wires were ado the shape of the slot would be as at A. 


274. 


With exactly the same armature winding in each case, 

would there be a ter tendency to sparking with slots 

shaped as B and O than with A, and if so, why is 

this so 
ANSWERS. 


Question No. 267.—In a traction station three compound-wound 
generators are connected as in sketch. What errors could 


be made in the records by having the ammeters connected 
as shown ? ? 


[The two anewers published are considered to be of equal 
value.—Ep. E. E.] 


Answer to No. 267 (awarded 78. öd.).— The errors that 
can be made in such a case are fairly large and serious. 
The ammeters never indicate correctly at all, except when 
the machines are giving exactly equal currents in the 
case of similar sized machines, and currents in a certain 
fixed proportion in the case of machines of different 
sizes. Consider, for simplicity, two equal machinee, 
1 and 2, as shown in the diagram, which is equivalent to 
the diagram of the question. Suppose the two machines 
are running in parallel, all switches having been closed. 
The resistance of the lead, C, is, or should be, practically 
zero, and so also is the resistance of the ’bus bar to which 
the ampere-meters, A A, are connected. Hence between 
the terminals of each series winding there is the same volt 
drop, the voltage at corresponding ends of each having 
practically the same absolute value. The consequence is 
that, whatever is happening in the machines, the two 
ampere-meters will show exactly, or almost exactly, the 
same current—that is to say, the one machine may 
be giving much more than its proper load, even 
driving other as a motor, but the ampere-meters 
show no trace of this. Suppose, now, the machines 


parallel running is that the resistances of the series wind- 
inge—and armatures also—must be inversely proportional 
to the current of the machines. 

Now, in the case of the three machines given in the 
queation, it may be assumed that they are properly built, 
and hence in a case where they are all fully loaded, or, 
rather, where the total load given out is equal to the sum 
of the three loads—700 kw.—since the volt drop over each 
series winding is the same, and since the resistances are 


Y, * 

— EEE 
as 4:4: 4. the currents in the rospoctivo ampere- meters 
will be as 2: 2: 3; apparently then all is going well. But, 
just as in the case of the two machines, all may be going wrong, 
and currents may be circulating just as they please amongst 


the machines themselves. It is evident that the only way 
to remedy this and find what each machine is doing is to 
put the ampere-meter in the other side of the machino. 
A mistake of this sort is easily made in the design of a 
switchboard, and a case came under the writer’s notice a 
few months ago where the ampere-meters in a fairly large 
installation were connected up wrongly. At first the 
attendant noticed nothing, but after a time he discovcred 
that when the machines were, according to the ampere- 
meters, all doing the same load, the indications of tho 
steam-chest pressure gauge on his Willans engines varicd 
in a remarkable fashion, showing that the load was widely 
different in nearly every case. A very short consideration 
led to the discovery of the mistake as it has been described 
here, and naturally the instruments had to be put into the 
proper electrical place, which was no easy matter, as it 
entailed the alveration of many of the switchboard con- 
nections. 

The main thing to remember is, therefore, that the 
ampere-meters should be in the opposite side of the circuit 
from the paralleling wire, else they only serve to deccive 
the attendant, who, naturally enough, knows no better, and 
accepts the apparently logical conclusion that Dynamo 
Ammeter No. 1” shows what is happening in dynamo 
No. 1. Only in this case he would be wrong.—T. C. 


Answer to No. 267 (awarded 78. 6d.).—Assuming that 
the word “ records” means the energy delivered to traction 
*bus bars, it will be seen that the sum of the ammeter 
readings gives the total load on traction ’bus bars, and no 


+ Bus BAR 


BAR 


— Bus 
Fia. 1. 


appreciable error can be made in estimating the load, 
because when a machine begins to motor, the motoring 
current does not pass through the series winding, but along 
the equalising bar, as it ie arranged to have a very much 
lower resistance than the series winding. There is no 
doubt but what a small portion of the motoring current 
will go through the ammeter, on account of the voltage 
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drop along the series coil. This amount is insignificant 


when one remembers that the full current for mot is 


only a mere fraction of the full load, and that it can flow 
along each of the equaliser cables on either side. The 


annexed sketch will probably make the connections a little 


clearer (see Fig. 1). With the arrangement as given, the 


current going down the equaliser bars is not recorded on 
the ammeters. It is certainly a poor way of connecting up 
traction generators for parallel running with safety. 


REVERSE 


CURRENT 
Cor Our 


— BUS BAR 
Fia. 2. 


One of the best methods is that shown in Fig. 2, where 
an ammeter and reverse current cut-out are placed on the 
positive pole, with the equalising switch on the negative. 
The reverse current cut-out should be set to cut out with 
a reverse current equal to 10 per cent. of the full-load 
current, so as to allow margin for variations in governing 
of the engines.—M. D. A. 


Question No. 268.—Discuss the relative advantages of fuses 
and automatic cut-outs for high-tension work when large 
powers are being dealt with. 

[N.B.—We regret that no correspondent has considered 
the advantages of automatic cut-outs for any high-tension 
work in that a path of vaporised metal is not set up. A 
-quicker bréak of the circuit is also obtained. —Eb. E. E.] 


. - Answer to No. 268 (awarded 78. 6d.).— For most electrical 
‘work fuses are preferable to automatic cut-outs, as the 
absence of mechanism requires leas space for operating; 
insulation is more easily secured, and the break can be 
arranged to occur in oil, which prevents excessive disruptive 
effect, not to mention the greater expense of cut-outs. All 
these advantages appl to the subject under discussion for 
main circuit fuses. ere a discriminating device is desired, 
auch as in s generator protector, an automatic cut-out should 
be used. Automatic cut-outs are used for heavy current 
work, like traction, more for the greater convenience of 
replacing a switch lever, instead of a fuse wire, when a 
temporary short has taken place, or merely an overload. 
For a permanent short, burning it out by holding the switch 
up is usually resorted to unless it is a very serious fault. 
A fuse wire with springs separating break, immersed in 
high-flash oil and en in a stout porcelain case (Ferranti 
type), with space and length of break increased propor- 

onately to the current and voltage, should be more reliable 
and more safely used on a switchboard than an automatic 
cut-out as usually made.—J. H. C. B. 


Answer to No. 268. (awarded 7s, 6d.).— Fuses and 
automatic cut-outs are used in central stations to prevent 
a short-circuit on the mains damaging the generators. The 
use of devices to prevent injury to machines is a case of 
much argument with electrical engineers, some favouring 
fuses, others automatic cut-outs, whilst some few are in 
favour of abolishing these appliances altogether. A case 
occurs to mind where a powerful arc, some hundred horse- 
power, was set up and maintained under the pavement, and 
could not be stopped until the supply was shut down, and 
with most maghines this would undoubtedly do great 
damage, 80 to piven this some safety device must be used. 

If a safety device is to be used it should be placed in 
circuit between the ’bus bar and the feeders, not between 
the machine and ’bus bar, where it is useless. Take the 
case of fuses between alternators and the bus bars. No 
fuse is needed to protect the alternator, as modern alter- 
nators will stand: short-circuiting without damaging the 
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alternator. The fuse is needed: then to prevent a faulty 
machine short-circuiting the mains. Suppose an alternator 
running fully loaded and the generator to be paralleled 
with it fails, the running machine, besides carrying current 
for the outside circuit, has to supply current to blow the 


fuse of the faulty machine, and in so doing will blow ite 
actual load on any machine can never be known, for the, 


own fuse and shut out the lights. The same applies to 
direct-current generators; a back current would injure the 
incoming generator, but a fuse would be useless. What is 
wanted is an automatio cut-out which will act with a small 
back current. Fuses are very erratic. Not 1 per cent. of 
fuses blow through shorts on the mains, and it is not 


| uncommon to find two fuses which have been in circuit 


some time, one of which will carry twice the current the 
other will, though originally both were supposed to blow 
at same current. Some engineers achieve good results by 


| using copper fuses, and allowing small shorts to burn them- 


selves out. 

Automatic cut-outs, both zero and excess cut-outs, are 
unreliable, and from this cause are not much in favour in 
this country, but Andrewe’s cut-out, made by Cowan’s, is 
used in many central stations with success. This cut-ont 
has the following advantages: the winding carries its 
maximum current without undue heating; the apparatus 
is compact ; it operates with a small return current; it is 
not delicate (to outside influences). The principles which 
govern the working of the cut-out were clearly explained 
in Mr. Andrews's paper before the Institution on Inter- 
ruptions to Electric Supply.” Most cut-outs act at a time 
when least expected, due to their delicate adjustment, and 
this sets most engineers against them.—F. M. Moopy. 


LEGAL INTELLIGENCE. 


CHAMBERLAIN AND HOOKHAM v. THE MAYOR, ETC., OF 
BRADFORD. 


. (Concluded from page 713.) 


Mr. Cripps, in opening the case for the defendanta, pointed out 
that the meter of the defendants measured energy while that of 
the plaintiffs measured current only, and because under particular 
circumstances you may get your potential nearly constant, or you 
nay geb your E. M. F. so that it varies very little, that does nob 
make the two meters the same, and does nob make the one an 
infringement of the other. That practically was the argament 
for the defence. The evidence given tended to sapport this view, 
and in a subsidiary way thab the meter used by the defendante 
was based upon a combination of Siemens-Deprez, with the sub- 
stantial addition of a silver commatator and brushes, which ib was 
held went a long way, if not altogether, to make the combination 
a practical commercial instrument. 

Mr. Ferranti, the first witness called, spoke as vo his long expe- 
rience in making meters, and to his having designed a form of 
meter previous to that patented by Mr. Hookham. He held that 
an energy meter was entirely distinct from a currenb meter; that 
id had a different function to perform, having to take account of 
pressure and quantity—namely, the energy—instead of taking 
account only of the quantity of .carrent ing. With regard to 
the reduction of friction, he held that the method 8 by 
the defendants was quite different to thab employed by the 

laintiffs. The cross- examination of Mr. Ferranti was postponed 
3 of the indisposition of Mr. Moalton, and Prof. Ewing 
was examined. He also held that the two measuring instruments 
were totally distinct, and he could not find in Chamberlain and 
Hookham’s specification any directions which would enable a 
workman to make a meter which could be used with alternating 
currents, and he held that a workman having the description of a 
Marcel Deprez would deservedismisaal if he did not make a practical 
instrument on the lines of the Siemens-Deprez combination. _ 

Prof, Ayrton described, as indeed did other witnesses, various pro- 
ceases of ageing ets, and discussed the pescontege of magnetism 
ultimately left, without, however, agreeing to any definite figures, 


that the percentage could vary over fairly wide limits. He showed 


magnets which had been practically constant, as used in measuring 
instruments of his made 17 or 18 years ago, and held that they 
were very good nets for braking purposes. He held, also, 
that the defendants had made a very important addition to the 
previous forms of energy meters, in that by making the friction 
between the brushes and the commutator small, they thus made a 
practical instrument, | 

A good deal of evidence was given in connection with the 
starting coil of the defendants’ meter, the plaintiffs, of course, 
being desirous of showing that the starting coil was only suitable 
for a particular voltage, while the defendants’ witnesses declared 
that the startiog-coil arrangement would work all righb with a 
considerable variation of voltage, but nob an excessive change. 

Prof. Silvanus Thompson gave evidence as regarded the 
saturation of magnets and the use of alternate currents. 
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. Mr. Bousfield then reviewed the case for the defendants, Mr. 
Moulton replied for the plaintiffs, and judgment was deferred. 


A LEEDS ELECTRIC LIGHTING CONTRACT. 


Ia the Queen's Bench Division this week arguments were heard 
by Justices 9 and Buckoill in the appeal against the 


decision of the official referee in the case of Ashwell and Nesbit v. 
Stanton. The action was one for £500 alleged to be due on a contract 


for the installation of electric light in new premises erected ab 
Leeds for Mrs. Stanton, boot manufacturer, who counter claimed 
for damages for breach of contract. The case had been previously 
before Justices Wille and Ridley, who had decided that there 
had been an absolute contract between the parties. After 
conversation it was thatb the decision of 
the jadges as to this point should stand, and that the only 
uestion argued should whether there was any consideration 
or the promise given by the plaintiffs that the whole of the work 
should be completed in time to allow of the place being opened 
for business on Nov. 4, 1897. ; i 
Mr. Manisty contended for Mrs. Stanton that the plaintiffs 
were estopped from saying the promise was a mere naked promise 
becauee they knew it would be acted upon, and next that this was 
a promise made in reference to the performance of the contract. 
It was a promise making that definite which was indefinite before, 
and fixing a date for completion. 
` Mr. Pellock replied at some length on the other side, and 
quoted authorities in support of his contention that there was no 
consideration for the promise, and therefore that it was not binding. 
Mr. Justice Darling said the facts were that in consequence of 
the promise Mrs. Stanton did what she would not have- done 
without the mise—viz , she. incurred liability for printing, 
engaging assistants, etc., ready for the opening. Therefore, on 
the point of consideration, he thought the judgment of the Court 
must be for the ‘defendant. The appeal would be allowed, and 
the matter would go back to the official referee to ascertain the 
damages. , 
Leave to appeal was given. Yorkshire. Post. 


some 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH ALUMINIUM. 


The report, presented at a meeting held yesterday, shows a gross 
profit of £41,520. After payment of all general expenses, repairs 
and maintenance, and interest, there remains £14,236 available 
for distribution. There being still arrears due on the cumulative 
preference shares, accrued daring the time the works were under 
construction, the payment of the cumalative 7 per cent. dividend 
on the preference sharcs up to Oot. 1, 1897, was recommended. 
The directors also recommended the creation of 10,000 “A” 
preference shares of £10 each, bearing cumulative interest at 
6 per cent., in order to carry through new arrangements for 
extending their operations, and also to provide for the natural 
development of the business. 

The report. was adopted on the proposition of the Chairman 
(Mr. R. W. Wallace, Q. C.). who explained that the proposed 

urchase of the water rights was practically forced upon the 
Compans, and would give it great advantage in the future, 

Lord Kelvin, who seconded, caid that the possession of this 
water power would prove more valuable from day to day, on 
account of the increasing price of coal, the world’s supply 
of which was beeoming more and more limited. 

Mr. Robert Heath and Lord Kelvin were re-elected directors 


and Mesers. Crewdson, Youatt, and Howard were re-elected- 


auditors, . 

An extraordinary meeting was held afterwards, at which it was 
propozed to offer 5. 000 A” shares to the present shareholders in 
proportion to their holdings. The proposition was carried. 

A vote of thanks to the chairman closed the meeting, after 
which a luncheon to the Press took * at which the usual 
toasts were proposed and duly honoured. 


WEST INDIA AND PANAMA TELEGRAPH. 


The accounts for the half-year ended Dec. 31 last show a profit 
of £1,211, which, with £3,021 interest on investments and £379 
brought forward, makes a total of £4,612 to the credit of 
revenue, The directors recommend the payment of dividends for 
the preference shares oub of the reserve fund ; and they also pro- 
pose that a dividend of ls. per share be paid on the ordinary 


shares. The directors have applied for a Government subsidy, as 
they think that low rates for West Indian telegraphic com- 
munications cannot be maintained witbout the financial assistance 


of the Government. 


REUTER’S TELEGRAM. 


According to the report for 1899, just issued, the amount avail- 
able for distribution, after deducting rebate on unexpired 
subscriptions and writing off a portion of the expenditure on 
account of the advertieement branch, amounts to £8,304, including 
£29 brought forward. The directors have declared a dividend of 
4s. per share, equal to 24 per cent., making a total distribation, 
tex free, of 5 per cent. for the year. This will absorb £4,995; 
£3,000 will be added to reserve, leaving a balance of £309 to be 
carried forward, 


CALLENDER’S CABLE AND CONSTRUCTION. 


Directors : Henry Drake, Esq. (chairman); D. P. McKaen, 
Eeq. ; W. O. Callender, Eeq. ; Lieub.-Colonel G. A. Elliot ; Major 
W. M. Mackenzie. Managing director: T. O. Callender, , Esq. 
pean Mr. H. L. Manning. 

In their report for the year ending Dec. 31, 1899, the directors 
state that there is a balance at the credit of profit and loss 
on the year’s operations of £41,966. 138. 1d, to which must be 
added the balance brought forward from 1898, £6,212, 9a. 6d. 
From this must be deducted interesd on debentures, £4,050 ; 
dividend on preference shares, £4,866. 128. 10d.; interest paid on 
the new ordinary shares to Deo. 31, 1899, £938. lls. 5d.; appro- 
priation for depreciation on plant and 5 45, 000; appro- 
priation for depreciation on office furniture, £107. 58.— leaving an 
available balance of £33,221. 138. 4d.; which it is proposed to deal 
with in the following manner: by the payment of a dividend to 
the holders of original ordinary shares, Nos. 1 ‘to 20,000, ab the 
rate of 10 per cent. per annum (clear of income tax), being 10s, 

share, whereof 5s. was paid on Nov. 1, 1899 as an interim 
ividend, leaving 5s. per share to be paid now, £10 000; by the 
payment of a bonus of 5a. per share, £5,000 ; by placing to reserve, 
£10,000 ; by carrying forward to next year’s account, £8,221. 138. 4d. 
The total paroent to the holders of original ordinary shares will, 
therefore, be as last year, at the rate of 15 per cent. per annum. 
The pane and premises have been maintained in a thorough state 
of efficiency, and the cosb of renewals and repairs bas been debited 
against the year’s profits, as well as an additional sum of £4,465 
for expenees incurred in the removal of machinery and plant from 

e old factory to the new. This considerable and unusual expense 
will not occur again. The business transacted in 1899 was very 
considerably in excess of that of 1898. The past year was, how- 
ever, tharked by a steady and persistent rise in the market value 
of practically all the materials ueed ab the factory, £o tbat it has 
been exceedingly difficult to tender forward profitably for con- 
tracts. The directors consider the © profit earned under these 
disadvantageous conditions is eminently eatisfactory.. So far this 

ear’s business compares very favourably with that of 1899. The 

mpany has over 150 contracts in hand, whilst the factory is 
fully employed, it being indeed necessary to run several depart- 
ments day and night. The attention of the shareholders is called 
to the reeerve fund, which (with the addition now proposed to be 
added to it) will stand at £73,881. 188. 6d. A considerable sum 
has been spent on new plant and machinery during 1899, and this 
outlay has enabled the Company to enter into proficable contracts 
which otherwise must have been declined. Owing to the large 
increase in the business mentioned above, it is necessary to 
augment the working capital of the Company, and the directors 
therefore propose to issue 20,000 new preference shares of £5 each 
under the powers given to them last year. The directors have 
pleasure in acknowledging the loyalty and zeal with which all the 
staff have worked, who have, by their efforte, made the present 
position of the Company so satisfactory. The retiring director 
is Major Wm. Mackay Mackenzie, who, being elizible, offers 
himeelf for re election. The auditore, Messrs, James Worley and 
Son, offer themselves for re-olection. 


Dr. Prorit AxD Loss Account. 
London office and general expenees ...... e 
9 and maintenance of plant and buildings. 

O37. Os. 7d.; and removal of machinery to new . 


£ 8. d. 
14,442 15 4 


factory, 4, 465. Ui ã . 7.502 0 7 
Samples and experimentQQmſqi. . . . 543 15 3 
22 488 11 2 
Balance carried down 222 o 8 885 41.966 13 1 
461,455 4 3 
Interest on debentures 2 4.050 0 0 
Dividend on preference shares . 2 . 2 . 4,866 12 10 
Interest on new ordinary ebarees e 933 11 5 
pla em of plant and machinery, eto... 5,000 0 0 
O ce furniture Ocoee soe © cence „% %%% 66 %%% %%% %%% %%% 107 5 0 
Balance as per balance-she˙ i. «+ — ——.—ù—2õ9Q. 33,221 13 4 
£48,179 2 7 
Cr. . £ ad 
Profit for the year, after deducting all charges. 64,455 4 3 
i £61,455 4 3 
Balance brought down ....~ ...cessesseesees 8 . 41,966 13 1 
Balance from 1899 . —õ—.—ͤQ⁊ͥſ . .. . . 6,212 9 6 
£48,179 2 7 


OSWESTRY ELECTRIC LIGHTING AND POWER. 


The following ia the report of the directors to be presented at 
the annual meeting: The directors have pleasure in presenting 
the audited accoants of the Company for the year 1899, which 
ehow continued progress, The gross profit for the year amounts 
to £318. 8s. 2d., which, with £8. Os. Id. brought forward from 
1898, makes an available balance of £326. 8s. 3d. Besides pro- 
viding for depreciation, in acoordance with the scheme approved 
by Board of Trade, the directors have added a further eum of £60 
to the reserve fund, which they are charging with the cort of a 
renewal and extension of battery cells, and have also written off 
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£12. Os. 4d. from the preliminary expenses, a neb divisible balance of 
£254. 7s. 1ld. remaining. The directors recommend the declara- 
tion of a dividend at the rate of 4 per cent., leaving £20. 94. 2d. to 
be carried to next accounbd. The director retiring by rotation is 
Mr. George Perks, who is eligible and offers himself for re-election. 
Mr. Josiah Jones having, to the regret of the Board, resigned his 
office as a director, Mr. Edmund Williams, of Gobowen, has been 
elected to fill the vacancy. The auditor, Mr. T. H. Crowther, also 
retires, and is eligible for re-election. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


—— 


CONTRACTS OPEN 


Dandee.—The Gas Commissioners invite tenders for the suppl 
of emall coal and electricity meters. Tenders by May 31. Details 
in our advertisement columns. 

Vladivostock (Siberia). — The Russian Government invite 
tenders for the concession of constructing and working electric 
tramways and light in the town. 


St. Pancras.—The Vestry invite tenders for rearranging and 
ad litions to bare copper strip conductors. Tenders by June 7. 
D-taile in our advertisement columns. 

Walthamstow.—The Urban District Council invite tenders for 
the erection of arc lamps and the supply of incandescent lamps 
and accessories, etc. Tenders by May 29. e 

Manchester. —The Tram ways Committee invite tenders for the 
overbead equipment of three routes of tramways. Tonders by 
June 9. Details in our advertisement columns. 

Glasgow —The Corporation invite tenders for the supply of 
two sets of switchboards and instruments for 4,000 amperes each. 
T. ndera by June 12. Details in our advertisement columns. 

Newocastle-upon-Tyne.—The Corporation invite tenders for 
su itehboards, underground feeders, and pumping apparatus. 
Tonders by May 25 and June 1. Particulars in our advertisement 
colunms. = 


Southampton.—The Corporation invite tenders for the supply 
and erection of one water-tube boiler, with steam and other pipes, 
an'l sandry ironwork. Tenders by Miy 28. Particulars in our 
ail vertizement columns. 


Grimsby. — The Corporation invite tenders for the supply and 
delivery of metors for registering current for the equivalent of 
25 8-0. p. lights, 25 50-0. p. lights, 25 100-c.p. lights, 25 200 c.p. 
lights. Tenders by June 1. 

Bootle.— The Corporation invite tenders for the supply and 
laying of underground electric cables, the erection of arc lamps, 
and the supply of mechanical stokers. Tenders by June 16. 
Details in our advertieemeut columne. 

Crewe.—The Town Council invite tenders for the wiring of the 
municipal offices, market hall, and corn exchange, and for eupply- 
ing lamps and fittings for electrically lighting the same. Tenders 
by June 11. Details in our advertisement columna. 


Bradford.—The Corporation invite tenders for the delivery and 
e ection of coal-conveying apparatus and hoppers, aleo of ash-con- 
veying apparatus, abt their electricity works, Valley-road. Tenders 
by May 31. Details in our advertisement columns. 

Partiok.—The Corporation invite tenders for the construction, 
supply, and erection of dusb destructor, with furnaces, flues, 
water tube boilers, economiser, fans, and forced-draught appliancee. 
Tenders by June 8. Detaile in our advertisement columns. 

Bradford —The Corporation invite tenders for the supply and 
eroction of a switchboard for a pressure of 500 volts, or for altera- 
tions to existing switchboard at their electricity works, Valley. 
roid. Tenders by June 7. Details in our advertisement columns. 

Leeds.—The Lighting Committee invite tenders for two or three 
(ab the option of the committee) 630 kw. two-phase generators; 
and one or two (ab the option of the committee) sets of surface. 
condensing plant. Tenders by May 28. Details in our advertise- 
ment columns 


Lenden.—The Streets Committee of the Corporation of London 
invite propoeals from firms or j ereons experienced in the manu- 
facture and use of electric motorcars for the hire of an electrically- 
driven dustcart. Tenders by June 1, Full particulars in our 
advertisement columns. 

London, 8.W.—The Fulbam Vestry invite tenders for the wiring 
of their electric lighting works Specifications, etc., may be 
obtained ab the offices of Mr. F. Hastings Medhurst, B Se., 
M. I. E. E., 13, Victoria.street, S. W., on payment of a deposit of 
£3. 38. Tenders by June 4. 

Wolverhampton.—The Tramways Committee invite tenders for 
the construction of tramway track and contingent work in Dudley- 
road, Cleveland road. Bilston-street, Piper’s-row, and Fiveways, 
amounting to a route length of about one mile seven farlonge, 
mainly double track. Terders by June 26. 

Dandee.—The Town Council invite tenders for the overhead 
equipment of the following routes: (Section la) Perth-road 
(oxtension) route; (24) Lochee (extension) route; (3) Blacknees- 
road route; (4) Princes-streep and Forfar-road route. Tenders 
by May 31. Details in our advertisement columns, 

Crewe.—The Town Council invite tenders for the supply and 
laying down of about 25,000 yards of three-core cable for street- 
lighting extensions, and the supply of upwards of 500 lampholders 
aod reflectors for adapting the existing lamp-poets for electric 
light. Tenders by May 26. Details in our advertisement columns. 
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Leeds.—The Lighting Committee invite tenders for two or 
three (ab the option of the committee) 630-kw. two-phase 
generators, comprising 5 engines and alternators, 
and one or two (at the option of the committee) sets of surface- 
condensing plant. Tenders by May 28. Details in our advertise- 
ment columns. | . 

Kilmarnock.—Toenders are invited for the supply, erection, and 
starting of one 60 kw. or N one 80-kw. dynamo. Con- 
tinuous current, 210 volts. Price, with weight, size of shaft, 
length of journals, and other details fally specified, to be delivered 
to Messrs. Andrew Barclay, Sons, and Co., Limited, Caledonia 
Works, by first posb on 28th inst. 

Heywood.—The Town Council invite tenders for the construc- 
tion and erection of (1) chimney shaft, 120ft. ; (2) electric light 
station, comprising engine-house, boiler-house, battery-room, 
offices, and stores, Specifications may be seen and bills of quan- 
tities obtained on application to Mr. J. Ainsworth Settle, 
A. M. I. C. E. Tenders by 28th inst. 


Bridgwater.—The Town Council are prepared to receive tenders 
for the supply and erection of boiler-house plant (boilers, fittings, 
steam and exhaust pipes, etc.), engine-house plant (steam 
dynamos, pumps), switchboards, etc., underground mains. lamp- 
posts, etc., accumulators, meters, and crane. Tenders by June 7. 
Details in our advertisement columns. 


London, . E.— The South London Blectric Supply Corporation, 
Limited, invite tenders for the complete installation of 3,000 lights 
on the premises of 500 consumers in any pari of the area of the 
company’s supply, and also for the installation of two arc lights on 
the premises of any consumer in the same area, T 
June 2. Details in our advertisement columns. 

Brussels.—The Council of St. Jilles, lez-Bruxelles, will receive 
tenders for the installation and the setting to work of a distri- 
bution of electricity upon a part of its district. Conditions of 
contract, with plan, may be obtained on payment of 3fr., ab the 
office specially dealing with the above, No. 14, Parvis Sb. Jilles, 
Sb. Jilles (Brussele). Tenders should be addreesed to the Mayor of 
Sb. Jillee, lez-Bruxelles, before 2 p.m. on Sept. 19. 


Madrid.—The Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty’s Ambaseador at Madrid, stating that 
tenders are invited by the Spanish Government, to be received 
nod later than July 7, for the concession of an electric tramway 
from the Puerta de Hierro, Madrid, to Aravaco and Pozaelo. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a. m. and 5 p.m. 


London, 8.W.—The Asylums Committee of the London County 
Council invite tenders for (1) the installation of electric lighting 
and power (except generating plant); (2) the installation of tele- 
phonee, tell-tale clocks, fire-alarms, and call bells at the Horton 
Asylum, near Epsom, Surrey. Tenders, endorsed Tender for 
Electric Lighting. Horton Asylum,” or Tender for Telephone, 
&c.. Installation, Horton Asylum,” by 10 a.m. on June 16. Details 
will be found in our advertisement columns. . 


Port-y-waen and Llangynog.—The Cambrian Railways Com 
pany invite tenders for the construction of a light railway, about 
15 miles long, 4fo. 84in. gauge, commencing by a junction with 
the branch of the Cambrian Railways at Port-y-waen, in the county 
of Salop, and terminating av Llangynog, in the county of Monb- 
gomery. Plans can be seen, and is, Pa of specification and quan- 
tities obtained, on payment of £1. ls., at the office of Mr. A. J. 
Collin, engineer to the Tanat Valley Light Railway Company, 
Oswald road, Oswestry. Tenders by Jane 5. 


Sutton Coldfie'd.—The Corporation invite tenders for the 
supply and erection of water-tube boilers, with fittings, econo- 
mieer, feed pumps, etc., pipework, etc., in engine and boiier 
house, three steam dynamos (vertical enclosed high-speed engines) 
and motor boosters, storage batteries, main switchboard and con- 
nections, eight-ton overhead engine-room travelling crane, under- 
ground mains, conduits, and roadwork for private and publie 
lighting, are lamps (enclosed) and poste, and etation lighting. 
Tenders by June 21. Details in our advertisement columns. 


Durban.— The Corporation invite tenders for supply, delivery, 
and erection of materials under the three following sectione : 
(Pard A) comprising the supply, delivery, and erection of the 
entire overhead equipment for about 16 miles of equivalent single 
track, including poles, overhcad trolley wire, distribution boxes, 
etc. ; (B) comprising the supply, delivery, and erection of 22 
double-deck motorcars, complete ; (C) comprising the supply and 
putting into working order of a complete steam and electric 
generating plant in a power atation to be built by the Corporation, 
including three 250-kw. direct-coupled generatore, boilers, con- 
deneers, cooling tower, switchboard, etc. Parts A and B will not 
be separated, but will be Jeb to one contractor. Part C may be 
let separately. Preference will, however, be given to a contractor 
who will undertake all three eections, and a eeparate form of 
tender for all three sections will be supplied. Specifications, bills 
of quantities, forms of tender, and lithographic drawings may be 
obtained on application to Messrs. Webster, S:eel, and Co., 5, 
East India-avenue, Leadenhall-street, London, E.C., agente to the 
Durban Corporation, on and after 29th inet. A depo-itof £10. 10s, 
must accompany application for 5 and forms of tender. 
The deposit will be returned on the receipt of a bona fide tender. 
Sealed tenders, in duplicate, under separate cover, in specially- 
provided envelopes, to be delivered to Meesrs. Webster, Steel, 
and Co., by June 29, or to the Town Clerk of Durban by mail 
delivery on or about Jaly 23. The successful tender will be 


ers by 


accepted by cable from Durban, 3 
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RESULTS or TENDERS. 
Barnes.—The Urban District Council have accepted the tender 
of Messre. G. Munday and Sons, ab £5,719, for erecting an electric 


generating station. 
Walthamstow.—The Corporation have accepted the tender of 


W. T. Henley’s Electric Telegraph Works Company, Limited, at | 


£10,658. 188. 6d., for cables. | 

Norwich.—The City Council have accepted thg tender of Messrs. 
G. N. C. Mann and Co., Norwich, at £375, for constructing an 
electric installation at the technical institute, Sb. George’s street. 
London, 8. E — The Bermondsey Vestry have accepted the 
tender of Meesre. Hughes and Stirling, Bootle, Liverpool, ab 
£2,581, for erection of a chimney ehaft on the site of their new 
electric generating station in Spa-road. 

Hill End (Herts).—The Herts County Council have accepted 
the tender of Mesers. Hayward Tyler and Co., 90, Whitecross- 
street, EC, at £254. 13s. 6d., for the provision of electric 
plant for lighting the isolation hospital at Hill End Lunatic 
Asylum, near St. Albans, with electric light. 

Northumberland County Lunatic Asylum.—Subject to the 
approval of the Local Government Board, the Visiting Committee 
of the above asylum have accepted the tender of Messrs. McAulay, 
Clark, and McLaren, of Glasgow, for the electric lighting of their 
asylum, to the specification of Mr. A. A. Campbell Swinton. 
Thirty-one tenders were received. , 

Kingston-on-Thames.— The Corporation have received the 
following tenders for putting down the foundations for a new 
engine and alternator ab the electricity supply station : 

T. Robinson, 1, Ormeby-terrace, Regent's Park 


ee, N £160 0 0 
S. Kavanagh, Surbiton Hill, Surbiton . . 245 0 0 
S. Atkins, Queen Elizabeth-road, Kingston 267 10 0 


Raunds (Northants).— The following tenders have been received 
for electric lighting work ab Mr. Coggins's factory, Raunds, 


Northants : 
Electric Wiring Company, Northampton (accepted) ... £237 8 4 
V. Duckenfield, Northampton ........... F 280 17 0 
W. Smith, Nortbamp ton 307 5 0 
Whitfield and Blackburn, Ketterin g. . 31° 17 0 
Adkins and Co., Northampton e e 341 10 0 
Lea and Warren, Ketter ing . 344 10 6 
W. Mansell, Northampton e 346 10 0 
F. G. Brown, Rush den e . 2. 370 11 0 
London, E.— The Whitechapel District Board of Works have 


received the following tenders for the first portion of the new 
electricity supply station, Oaborn-street : 


L. Holloway C e £19,500 
Kirk and Randall. . . e e 18,548 
Harris and Wardrop e 8 e e 18. 200 
S JJ ĩ⁵ð2Aſ voasedentces 17.589 
Holliday and Greenwood ll Q3e 15.889 
W. Griffiths (accepted) . seressose eee 15774 
J. O. Riobardson..... ..... serersseeses 15.555 
Martin, Wells, and Coo . e 15 521 
Cheesum and Sous . 15,256 


Engineer’s estimate, £15,890. 


Doncaster.— The Corporation have received the following 
tenders for lighting the Corn Exchange by electricity : 


Fisher and Allison, Cleveland-atreet, Doncaster 

(accepted) ....... FFV 5 135 0 0 
Morgan. Mordey, and Co., Alpha Works, Eldon-street, 

, ðͤ yd E E eaceels, 118 5 6 
McAuley, Clark, and McLaren, 34, St. Anne-street, 

Glaegow ....... ETE / cela eeesetecetes 130 10 6 
T B. and W. Cockayne, Limited, Sheffield ...... .. 8 133 10 


Keighley Electrical Engineering Company, 5. Printing 


eta è serehteeease ee „0e %%% %% „„ „% „ „% serene 


0 
T. A. Ashton, Limited, 36, Norfolk- street, Sheffield .... 139 15 0 
0 


BUSINESS NOTES. 


TRACTION. 


Swansea.—The Corporation have decided to apply for light 
railway powers. . . 

Dumbarton. The proposal to establish tramways for Dumbarton 
has been allowed to lapse. , 

Bootle. —The Corporation are pushing on with their appeal to 
the Board of Trade with regard to the tramways, 

Kinver.—The work of completing the electric tramway is being 
pushed forward. No date has yet been fixed for the opening. 

Kiogston.— Application will be made by the Corporation in the 
next session of Parliament for tramway powers in regard to the 
borough. 

Dover.—The returns of the Corporation electrio tramways for 
the year show a profit of £3,155, a considerable increase on the 
preceding 12 months. 


Ltnthwaite.—Colonel Yorke, R. E, has inspected and approved 


the second portion of the tramway laid on the Manchester-road by 
the Urban District Council, | 


| the 18:h to inspect the tramways. 


Sunderiand,—The Town Council have decided that in future 
drivers and conductors shall work 10 hours per day, or 60 per 
week, instead of 14 hours per day as heretofore. 


Cardiff.—The Town Council have passed a resolution in favour 
of a separate station for the tramways, and the appointment of an 
electric traction engineer, with a salary commencing at £500. 


Halifax.—A succeesful trial trip took place on the new route 
on thé 23rd inst. Tho terminus is at present at Stump Cross, but 
the Corporation have applied for powers to continue the line to 
Nort howram. 

Grimsby.—A reeolution was passed ab a meeting of ratepayers 
on Monday night protesting againsb the tramway company’s Bill 
now before Parliament and the agreement which had been entered 
into between the company and the Corporation. 


Rawtenstall.— The Tramways Committee of the Haslingden 
Corporation, along with their town clerk, recently attended before 
the Electric Light Committee, and the question of the tramways: 
between Rawtenstall and Haslingden was discuseed. 


British Motor Traction Co.—This Company has been registered 
with a capital of £100 in £1 shares, the object being to carry on 
the business of tramway constructors and proprietore, steam, oil, 
electrical, and other motor manufacturers, cyclo makers, ete. 


Greenock.—At a recent special meeting of the Police Board the 
terme of the agreement for leasing the tramways witbin the burgh 
of Greenock with the Greenock and Port- Glasgow Tramway Com- 
pany were discussed. Another meeting is to be held on the 29th 
insb. l 

Farnworth.—Colonel Yorke visited Farnworth and Kearsley on 
We understand that the 
inspector did not find the rails as badly worn as he anticipated, 
gad he left the impression that he would recommend the granting 
of a certificate for the use of the lines for another seven or ten 


years. 8 ; 

Newoastle.— The firsb portion of the new tramways was opened 
to traffic on the 20th inst. A single line on Nortbumberland street, 
extending upwards from Prudboe-street, has been completed, and 
connected, by means of points, to the old one above and below ib. 
The second line will be commenced immediately. It is expected 
that Northamberland-etreet will be completed in time for the visit 
of the Prince of Wales next month. 


Swadlineote.— Mr. A. H. Timms has presented plans on behalf 
of a proposed company for a light railway to run between Burton 
and Wosdvllle and | omy, trough the district. The Highways 
Commibtee have reported that they are unable to recommend the 
Council to consider the same, the name of the company on whose 
behalf the plane are presented not being known, and the committee 
consider it undesirable for the Council to exprees any opinion on 
euch a matter without more information. 


Bath.—The City Council having approved of the proposed 
scheme of electric tramways for Bath and the. diatriob, the 
adjourned meeting of the Bath Rural District Council was held 
lasd week to take the matter into further discussion, the Rural 
Council being one of the bodies affected, controlling as they do 
roada which will be traversed. A resolution was passed to the 
efiech thab the promoters be required to supply a service of 
omnibuses or other means for locomotion on routes now served by 
'buses where the tramways are: nob. to be laid in the evenb of the 
present service being discontinued. . 

_ Aberdeen.—An inspection ot the electric car system, buildings, 

poles, etc., was held recently under the auspices of the Tramways: 
Committee of the Town Council. Reference was made to a pro- 
posal to have the electric car system introduced on the Union- 
‘street route. It was considered that centre poles would not be 
‘suitable for that thoroughfare on account of the amount of vehicular 
and other traffic, but there would be little trouble, it was said, in 
having the overhead wires suspended from side poles or from 
rosettes attached to the houses cn either side of the street. At 
the next meeting of the Council a proposal will be brought 
forward to have Union-street thus adapted for the electric tram- 
way system. N 

Bolton. — Colonel Yorke inepectcd the new tracks on the 
‘Horwich, Daubbill, and Farnworth routes on the 18th inst. Mr. 
Ellis, M.I. E. H-, general manager of the tramways, Mr. H. England, 
_ traffic manager, Mr. Brown, borough surveyor’s department, Mr. T. 
Riley, of the town clerk’s office, and other officials, attended. Thecar 
selected for the pur was one of the new cars of the Liverpool 
type, with extended covers over the platform, which will protect 
the motormen and conductors at the end of the cars. We learn 
that the running and everything passed off satisfactorily, and the 
route was opened on the following day with a 40-minute service, 
‘the fares being 5d. each way between Bolton and Horwich, 
Colonel Yorke also paid visits to the Daubhill and Hulton section 
and to the Faraworth route. 

Stalybridge.—The Town Council have adopted the report and 
recommendations of the Staly bridge, Hyde, Moseley, and Dukin- 
field Electric Traction and Lighting Joinb Committee. An 
expenditure of about a quarter of a million sterling is involved in 
the scheme. The capital is to be contributed by each of the four 
Corporations in equal shares. The tramway and the equipments 
thereto are to be laid and provided by the Joint Committee through- 
oub the whole of the tramway system. The Joint Committee will 
also maintain the tramway track on all the county roads for the 
space required by the Tramways Act, 1870, but each Corporation 
is to maintain the tramway track on all other roads within 
their respective districte. Othorwise the whole of the undertaking 
and the working thereof, including the installation and distribution 
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of the electrical energy (both for lighting and power) will be under 
the control of the Joint Committee. l 
Birmingham.—The Lord Mayor of Birmingham and the Pablic 
Works Committee, to the number of about 20, have visited Liver- 
pool in order to examine the working of the system of electric 
tramways which has been adopted by the Corporation. The 
members of the deputation were conveyed over some of the 
principal routes on which the overhead trolley system is now in 
operation, and they also visited the stations where the electrical 
power is generated. During an interval in the tour of inspection, 
the deputation were entertained to luncheon by the Lord Mayor 
at the Adélphi Hotel.: The Public Works Committee made an 
inspection of the Bristol-road electric tramway route on the 
23rd insb., with a view to seeing bow far ib will be practicable to 
adopt any of the Liverpool methods in connection with the over- 
head system. 8 , : | 2 
Light Rallways.— We understand that Messrs. Greenwood 
and Batley’s Kingston, Surbiton, and district light rail- 
way scheme has been postponed indefinitely.— The Rishton 
District Council have been approached with regard to a scheme 
for light railways, and they have decided to reply that 
they could nob give a definite anewer, as they were already in 
negotiation with the Blackburn Corporation for electric tram- 
ways.—Ab a recent enquiry held by Sir Courtenay Boyle for the 
urpose of hearing objections to the Lastingham and Rosedale 
ight railway scheme, the chairman said the objections which had 
been pub before bim would be considered.—The Light Railway 
Commissioners have granted an order for the construction of the 
Brackenhill light railway.—A clause bas been 
will be inserted in the light railway order for the protection of the 
interests of the Hendon Council. The agreement with the Metro- 
1 Tramways and Omnibus Company with regard to the 
ighting of the route will be sealed by the company at their next 
meeting. n i 
Isle of Man Tramways Co.— Messrs. Turquand, Youngs, and 
Co., chartered accountants, have now issued their report on the 
financial position of the Isle of Man Tramways Company, and, says 
the Financial Times, it is of a remarkable character. They are of 
opinion that since the year 1894 dividends have been paid other- 
wise than out of profits amounting to £15,646, They specify 
various items debited to capital which should properly be charged 
to revenue account, and items credited; to revenue account whicb 
are transferred to credit of purchase account. Absence of title to 
shares value £2,000 in Snaefell Mountain Railway is mentioned. 
Strong criticisms are made on the inefficient manner in which the 
accounte were kept. Oa the separate undertaking of the Laxey- 
Ramsey section the outetanding liabilities are placed ab E48. 000. 
and the neb revenue account shows a loss of £434 in 1898 and £402 
in 1899. Assuming that an additional capital of £48,000 is raised 
for the Laxey-Ramaey section, the accounts based on the revenue 
of the year 1899 show a déficiency of ‘£920. bub if is pointed oud 
that the line was only opened for six months in 1899. l 
Glasgow.—At a meeting of the Corporation on Monday, a 
minute of the Tramways Committee was confirmed containing a 
draft agreement between the Glasgow Tramways Committee and 
the Paisley Corporation as to a lease of the tramways from the 
eastern boundary of Paisley to Paisley Cross. The committee 
stated that the Paisley representatives expressed themeelvdd as 
generally satisfied therewith, and the committee undertook to 
give the memorandum further consideration. With referencò to 
the extension in the Renfrew and Govan:road, ib was recommended 
that, in the event of power to construct a tramway line ot the 
Govan and Renfrew-road, sought by the Glasgow and. District 
Tramways Bill, nob being granted; the Corporation should agree 
to constract within five years from their ‘obtaining parliamentary 
powers an extension of their system in that road so far aa in the 
county of Lanark, the terms and conditions to be the same as 
those contained in the Corporation Tramways, ‘etc., Acb, 1899, 
with reference to the extensions of line in the county thereby 
authorised. Id was remitted to the Parliamentary Bills Committee 
to take the necessary action for giving effect to the finding of the 
Corporation. 
Ayr.—The Town Council have adopted a report of the sub- 
committee appointed to consider the merits of gas traction com- 
red with electric traction. The report contained the follow- 


ing recommendation: After visiting and inspecting the various. 


tramway systems in Blackpool, Dover, and Liverpool with regard 


to the relative merite of gas and electric traction, we now beg to 


report that we consider the overhead trolley system of electric 
traction to be the best, and unanimously recommend its adoption 
for the proposed Ayr tramways. The length of the proposed 
tramway lines in Ayr and Prestwick ia as follows: single line, 
2 miles 3 furlongs 3'20 chains; double lines, 6 furlongs 3°10 chains; 
ditto at passing places, 2 farlongs 8 chains - total length of route, 
3 miles 6 farlongs 4'30 chains, which is equal to 4 miles 7 furlongs 
5:40 chains of single tramway track. The gauge of the lines 
would be 4fb. 8jin., and the gradients and curves present no 
difficulties whatever. For an efficient car service (allowing a 
proper proportion of reeerve cars) 12 cars, each carrying 57 
passengers, would be required, with the addition of a motor track 
cleaner, a most necessary adjunct in the operation of the line. The 
tramway line can be constructed and opened for traffic in from 
12to 15 months. The estimated probable cost for the complete 
installation of aways on the electric overhead trolley system 
and relative works and plant, would be as follows: permanent- 
way construction, £31,000 ; overhead construction and electrical 
equipment, including cars, £13,200; car shed, etc.. £3,800; 
buildings of power station. generating plant, etc., £9,000—botal 
estimated cosb, £57,000." The committee have been empowered to 


agreed upon which. 


‘question of electric lighting. 


imade by Meeers. J. and H. McLaren is completed. and 


to approach Measre. John Brown and 


J resulted iu a preliminary agreement, 


‘appoint an engineer, to prepare plans and specifications, and to 
receive tenders for the construction of the track. E 


LIGHTING AND GENERAL, 


Chester.—Electric light extensions cabimated to ccat £49) are 
proposed. f z 
Rawtenstall.—It is proposed to erect a duet destructor ab the 
central depôt, ab a cosb of £1,000. 
St. Martin’s-in-the-Fields.—The parish was for the firrbd time 
lighted by electricity on Wednesday. . T 
Wolvo: hampton.—The cosb of electric lighting ab the town hall 
during tbe past quarter amonnted to about £86. 
‘Mile End.—The Vestry have approved the draft order granted 
‘to them for the eupply of electricity in the parish. | 
: - Ghesterfield.—An enquiry has been beld into the Councils- 
application to borrow £25 000 for electric lighting. 
Hendon. —The electric lighting echeme is still under the con- 
‘aideration of the-committée of the Urban District Council. 
Norwich.—The Norwich Electric Tramways Company are being 
‚urged to run balfpenny trams at certain times during the day. 
Middleton.—Mr. R H. Bicknell has held an enquiry into the 
Corporation’s application for a loan of £20,000 for electric lighting. 
Wellingborough —The Boird of Trade have approved of the 
. provisional order for the supply of electrit light at Welfingborough. | 
Personal. — Messrs. Johnson and Phillip’s Electric Cable Works 
‘inform us that Mr. T. M. Harvey left their employ on the 19th 
insb. ` 7 A l ' ö i a va 
Plymouth —The electric lighting accpunts for the last six 
months show a revenue of £3,278. The working expenses were 
43,167. 5 
Dartmouth. — A provisional order is being applied for by the 
Urban Electric Supply Company, Limited, for the slectric lighting. 
of the borough... er ee 8 3 
Keighley.—Mr. W. A. Ducat held an enquiry-on Wednesday 
into an application by the Corporation to borrow £45,000 for works 
of electric lighting. . 35 2 : 
Sevenoaks. -A sub-committee, consisting of Messre. - Ince, 
‘Marriott, and Rudge, has been reappointed in reference bo the 


. 


Berwick.—An amended agreement with bbe electric lighting 
company and also the agreement with the Telephone Company 
‘have been sealed by the Council. 

Edinburgh. — The City. Coupcil have decided to reduce the 
‘public lighting. from £14 to £13 per lamp, and to increase the 
‘charge per unib for electric energy by 4d. ‘a 


: .No:fo'k.—Thbe Council have granted the application of the 


National Telephone Company for leave to erect poles on the main 

road between Carrington. Villas. Cromer, and Overstrand. 
Lincoln About £40,000 has already been borrowed for electric 

lighting. Recently Me. F. H. Tulloch held an enqairy into the 


‘Council’s application to borrow a further £6,000 for exteneione. 


Western Telegraph Co.—The directors bave declared an 
interim dividend of 38. per share, being at the rate of 6 per cent. 
per annum, payable 22ad prox., for the quarter ended March 31. 
Harrogate.—\Ve understand that the electric lighting engine 

| ready for 

erection at the works. The electrical engineer’s-salary has been 


increased. i 


“Clydebank. —The Commissioners have appointed a deputation 
Co., Limited, for an electric 
installation from the shipyard for the public halle and other 


buildings. 


London Address. 3 Browett, Lindley, and Co. (1899), 


‘Limited, engineers, Sandon Engine Works, Patricroft, near 


Manchester, have opened offices at 6, Old Queen-street, West- 
minster, 8.W. ‘ 

Barnet.—A letter from the North Metropolitan Power Distri- 
bation Company, offering to supply electricity for lighting the 
workhouse, has been referred to the Special Lightiog Committee 
.of tho Guardians. 

Acorington.—The total cost of the electric light and refuse 
destructor scheme will be about £45,000 ; £18,000 has already been 
. borrowed, and an enquiry into an application for a loan of £26,250 
was held recently. 

Outiog.—The Glasgow Corporation electricity department will 
make their first annual excarsion and sporte to Ayr on Friday, 
Jane 8, 1900. Sporte, refreshments, and dancing comprise the 
alluring programme. 2 5 

Woroester.— Ab the last meeting of the City Council it was 
suggested that the Electricity Committee should take into con- 
sideration the advisability of raising the price of electricity on 
account of the increase in the price of coal. : 

Aberdeen.—The Water Committee of the Town Council hav 
agreed in the case of electric connections with houses or other 
premises in the city to allow the earth-wire to go into the water- 
mains, the charge to be made being ab the rate of 5s. per annum 
for each connection. , 

Surbiten.—The District Council are about to canvass the district 
in order to ree what amount of support the electric lighting scheme 
would receive from the inhabitants. Negotiations for Mr. Butler’s 
land, which it is proposed to acquire for a eite for station, have 


A 


a 
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Heaton Norris.—The Urban District Council have appointed a 
deputation to wait upon the Electrical Committee of the Man- 
chester Corporation with respect to the laying of electrical cables 
in the streets now proposed to be repaved, ete. 

Birkenhead.—Tho Klein Engineering Company, Limited, Man- 
chester, bave received an order from the Corporation to erect at 
their Craven-street generating station one of their patent counter. 
current jed condensers with cooling-tower, for engines of 1,000 h. p. 

Sale of Works.—We are informed that Mesers. Clayton and 
Co., Union Works, Huddersfield, have purchased the whole of the 
businees of the Penistone Electrical Company, of Huddersfield 
and Penistone. Mr. G. Richardson represents the firm in London. 

Yeadon.—The Council have decided to ask the Board of Trade 
to extend the time of the electric lighting provisional order they 
obtained in 1894, and also to write the Leeds City Council asking 
if that authority would supply electricity in balk to Yeadon in 
conjunction with the proposed tramway scheme. 

International Electric Traction and Power Syndicate, 
Limited.—This Company has been registered with a capital of 
£25,000 in £10 shares, the object being to carry on the business of 
rolling-stock and vehicle manufacturers, electrical, mechanical, 
chemical, and hydraulic engineers, suppliers of electricity, etc. 

Teddington.— The Board of Trade have informed the Council, 
with reference to their objections to the application of the 
Twickenham and Teddington Electric Lighting Company for a 
provisional order, that the Board had decided to grant the order, 

ub had restricted the area of supply to the urbar district of 
Twickenham. 


‘* Eoglish Illustratod Magazino.” —The June number, just oub 


in a refreshingly summer garb, is particularly g The 
‘* Beaufoy Romances are continued; also The Adventures of 
Archibald P. Batts, Millionaire.” Exquisite gems of landscape 
illustrate the haunts of the rail, and A History of the Peany” 
is worth keeping. ie | 

Hebburn.—The District Council have agreed to a report by the 
Electricity Committee stating that Councillor Smailes has been 
N chairman. The report of Messrs. Handcock and Dykes, 
of Westminster, electrical engineers, advising the Council to 
become undertakers to supply electrical energy under the Electric 
Lizhting Acts has been adopted. | 

Inverness,— Electric lighting, it appears, is steadily and rapidly 
increasing. The installation in a number of large private and 
pablo buildings are already completed, and we learn that Messrs. 

C. Middleton and Co., Limited, who have carried oub most of 
the installations in the town, have a large number of contracts in 
hand in Inverness and the North, including the Great Western 
Hotel in Oban. l ' 
London Gazette.—A second and final dividend of 94d. in the 

und has been declared in the estate of S. G. Trehearne and A. H. 

rump, trading as Trebearne, Son, and Crump, 155, Fenchurch- 
street, E.C., payable on Wednesday, May 30, between 10 and 1, 
or on any subsequent Wednesday bebween the same hours, ab 
the offices of Messrs. Pratt, Norton, and Co., 9, Old Jewry- 
chambers, E.C. 

Ingloton Water Power Co.—This Company has been registered, 
with a capital of £7,000 in £1 shares, to acquire the business 
carried on by the Iagleton Carbide Company at Ingleton Mill, to 
adopt an agreement with P, Middleditch, and to carry on the 
business of calcium carbide manufacturers and merchants, and any 
other businees which may be conveniently carried on in connection 
with water, steam, or electric power. 

Newoastle Wost. —Ab the last meeting of the Guardians, the 
Chairman said a resolation was before by the District 
Council on behalf of the Shannon Electric Company, bat ib 
appeared they desired that one should also be presented from the 
Board of Guardians, and there would be no opposition to an enter- 
prise which would be of such vast benefit to the entire district 
within the area of ite scope. This was agreed to. 

Glasgew.—The Committee on Electricity are negotiating with 
the Glasgow and South-Western Railway Company to give a 
supply for St. Enoch Station ard other premises belonging to the 
company. Their annual requirements are estimated at 660,000 
units. The terms upon which it is proposed to supply Partick 
Police Commissioners, until the new works which the Commis- 
er propose to erect have been completed, have not yeb been 
settled. 

Eastern Extension, Australasia, and China Telegraph Co.— 
This n is about to offer the uniesued balance of 50,000 
ordinary shares to shareholders who were on bhe register on the 
16th insb, ab £3 per share premium, or £13 apiece. The funds are 
required in connection with the new Cape-Australian cable, and 
they will readily be forthcoming, as the shares are quoted ab 
about £16. The pro rata allotment really means a bonus of about 
10a. per share. 

Bridgwater.—The following petition has been ted to the 
Corporation in regard to electric lighting: We, the undersigned, 
burgessess and householders of the borough of Bridgwater, recog- 
nising the desirability of retaining the power of providing elec- 
bricity in the hands of the ratepayers, desire the Town Coancil to 
proceed with the scheme they have adopted, and not to allow the 
opposition which has been raised to deprive the town of the pro- 
- visional order.” 

Iikeston.—Mr. H. F. Tulloch has held an enquiry into the 
application of the Corporation for power to borrow £18,271 for 
purpoees of electric lighting. The Town Clerk (Mr. 3 Lissett 
said the estimated cost of the generating station was 452, an 
this was to be divided equally between the tramways and electric 


lighting schemes. This showed £14,226 to come out of the loan 
plied? for that day, the balance of £4,045 being for the laying of 
the maine, wires, etc. l 

Croydon.—The Board of Trade have informed the Rural 
District Council that, in their opinion, Clause 16 of the schedule 
to the Electric Lighting Clauses Act, 1899, and the provisions of 
the Gasworks Clauses Act, 1847, incorporated with the Electric 
Lighting Acts, fully provided for the requirements of the District 
Council as to the reinstating of roads distarbed by electric com- 

nies, and that there was no need for any s clause to be 
inserted in the Wallington provisional order. 

Shrewsbury. — The alterations and additions to the station 
sanctioned by the Council have been completed, and the work 
of placing the additional plant ia also nearly finished. The 
electric light will be ased in the pumping station ab Coleham, 
and a main laid ab an estimated cost of £160. The increase in 


units sold for the quarter ended March 31, 1900, over the corre- 


sponding quarter in 1899 is 82 per cent., and the number of lamps 
connected to that date is equal to 8,953 of 8 c. p. 

Electric Launeh.—The steamer ‘' Maid of Athens is to be 
eucceeded, according tothe Yorkshire Post, on the lake at Roundhay 
Park, Leeds, by an electric launch, costing about £600. Ib will 
be 53fb. long, with 8ft. beam, will be fi with a saloon deck, 
and be capable of carrying 45 passengers. The order has been 
given to Messrs. W. S. Sargent and Co , electric and steam launch 
builders, Kew Bridge, Chiswick, and the vessel is to be plying for 
hire on the lake before the August Bank Holiday. 

Meldrum Bros.—The firm of Meldrum Bros., of Manchester 
whose specialities, the Meldrum furnace, the Koker” stoker, 
and the Simplex destructor, have such a wide reputation—are 
converting their business into a limited liability company. 
Ordinary stock will be taken by the vendors, and £50,000 54 per 
cent. preference shares are being issued to the public. The object 
of the issue, we understand, is to provide additional and extensive 
works to meet the great demand for the firm’s productions, 


Cefn Mawr.—Abt a meeting of set sgh oak lasb week an enquiry 
was proffered as to whether the Parish Council had any intention 
of introducing the electric light. If the Parish Council would not 
do it immediately, ib was said a private company would take the 
matter up. The Chairman remarked that if the ratepayers could 
bring forward a scheme which would satisfy the Council as a 
reasonable body of men, they would only be too pleased to consider 
it. No resolution was arrived at in reference to the question. 


Baboock and Wilcox, Limited.—This Company has been 
registered with a capital of £630,000 in £1 shares, the object being 
do adopt and carry into effecb an agreement expressed to be made 
between a company having a similar title (in liquidation) and 
J. H. Rosenthal and A. T. Simpeon of the one part and the present 
Company of the other part for the acquisition by purchase or 
otherwise, as a going concern, of the businees hitherto carried on 


by the said old company, and to develop and ex‘end the same, eto. 


Whitechapel.—The District Board of Worka have received a 
letter from the Board of Trade, forwarding copies of the electric 
lighting provisional orders relating to Limehouse, Mile End Old 
Town, and St. G -in-the-Eaat, in the form in which the Board 
of Trade have issued them, and intimating that ib is proposed to 
insert in the Bill to confirm the orders a clause providing for the 
treatment of the three undertakings as one, with that authorised 
by the Whitechapel district electric lighting order, on the eatab- 
lishment of the new borough of Stepney. : 

Portsmouth.—Mr. E. A. Sandford Fawoett has held an enqairy 
into the application of the ed eriei for sanction to borrow 
£9,775 for purposes of electric lighting. It was explained that the 
loan was wanted for laying mains and alterations. The demand 
for the electric light was steadily increasing, and during the 

b your they had added 14,000 8-c.p. lamps. This was 150 lamps 
ess than what they had put up the previous year, bat the namber 
of applicants had been mach larger. The profits were sufficient to 
pay the interest on the sum, and to leave a considerable balance. 


Kilmarnock.—Mr. Bryson, Leith, has been appointed engineer 
in connection with the electric lighting scheme, and his plans and 
specifications are now being considered. With regard to the 
suitability of the proposed site at Riverbank, Riccarton, he thinks 
that this site would involve an increased coset of aboab £2 000 for 
copper wire as compared with a more central site, bat the build- 
ings already in existence could be very easily altered to suit the 
electric station, and it was a question whether they should sink 
thé money ia new buildings on another site or in copper wire on 
the streets. 5 l 

Kingston-on-Thames.—The Town Council have authorised 
application to the Local Government Board for their sanction to 
the borrowing of £15,000 for further extensions in regard to the 
electric light works as under: extension of boiler-house—new 
shaft and requisite main flues, coal ip oes yard with connecting 
tramway, intake pipe and well, £6,550; two boilers complete 
with chaio grate stokers, steam, exhausb, feed, and other piping, 
and steam - trapa, £3,750; condensing planb —economiser, two 
pumpe, feed-water filter, tanks and connections, foundations, 
£4,250 ; contingencies; £450. l 

British Electric Plant Co.—This is a purely Soottish company 
which has been formed with a capital of £100,000 in 10,000 shares 
of £10 each; £75,000 (of which the directors subscribe for one-third) 
in 7,500 shares of £10 each are just being issued. The Company 
proposes to establish and carry on works in Sootland for the manu- 
inclpall, eee engineering plant of all ee ie 
p ally dynamoe, motors, transformers, rotary converters, an 
accessories connected therewith. Ib will also undertake ‘an elec- 
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tricity bulk. supply business worked in conjunction with its own 
electric lighting and power plant. 

Redoar.—Mr. Eldridge, electrical consulting engineer for the 
Tees Union Shipping Company, has advised the Urban District 
Council that the charge to consumers should not exceed 43d. per 
unid, which would be cheaper than gas ab 3s. 6d. per 1,000 cubic 
feet, the present price of gas ab Redcar. He further recommends 
that in conjunction with the illamination of the town by electricity, 
tramways should be laid down along the Esplanade and some of 
the streets, so that in summer, when nob much lighting was 
required, the power could be utilised for the tramcare, which he 
coneidered could be made very remunerative. 

- Appointments Vacant.—The Corporation of Brighton require 
a tramway engineer for their proposed undertaking.—The Water 
and Lighting Committee of Shrewsbury are poparen to receive 
applications for the poeb of assistant electrical engineer. — Messrs. 
J chad and Phillipe’s Blectric Cable Works, Old Chariton, Kent, 
require a draughteman and a shop foreman. Particulars of the 
above, and other vacancies referring to improver, eto., will 
be found in our advertisement columns. The Corporation of 
Glaegow invite applications for the post of cashier and book-keeper 
in connection with their telephone exchange system. . 

Stirliaog.— One dozen 25 ampere meters and 600 yards service 
cable and three spare storage cells are to be obtained. The Council 
have drawn the attention of intending users of electric light to 
the necessity of giving early notice, in order that the staff may be 
able to execute the orders in rotation. They also bring under the 
notice of the public the arrangement entered into between the 
Commiesioners and the National Wiring Company, whereby con- 
sumers have the privilege of introducing the light into their 
premises without any outlay for fittings and connections for the 
small extra charge on the lighting bill of ld. per unib. 


Shoreditch.—The Lighting Committee having reported ab the 
lasd meeting of the Vestry that they had considered plans pre- 
pared by the surveyor, with an eetimate of the cost, for erecting 
new buildings and adapting portions of the existing buildings at 
the lighting station in Coronet-street and Hoxton-square for stores 
and work-heps, aleo for an iron roof over boilers in the destractor 
house and louvre ventilators in the main roof, recommended that 
the plans and estimate, amounting to £7,500, be adopted, and 
that they be instructed to have quantities prepared and to obtain 
tenders by advertisement for carrying out the work. The report 
was adopted. 


Beckenham.— The Urban District Council have adopted a report 
of the Electric Lighting Committee stating that Mr. Lenden has 
been appointed chairman, and Mr. Blake deputy-chairman for the 
ensuing year. The Council have confirmed the proposals for free 
wiring suggested ab a meeting bebween the Council’s officers and 
a representative of the British Insulated Wire Company, Limited. 
The Council propose to advertise for tenders on a specification to 
be drawn by the engineers of the Council and submitted to the 
British Insulated Wire Company, Limited. Wood casing will not 
be objected to. Proposals for several transformer stations have 
aleo been submitted. | | 

Deptford.—Abt a meeting of the New Cross and Deptford Elec- 
tric Light Users’ Association last week it was stated that the 
London Electric Supply Corporation, Limited, had stated, in reply 
to a letter from the hon. secretary, that they were willing to give 
a rebate of 15 per cent. off all the accounts due ab Christmas, but 
declined to allow anything off the accounts due at Lady Day. A 
resolution was passed that, in view of the facb that the incon- 
venience and loss sustained were even greater in the quarter ended 
Lady Day than in the previous quarter, the accounts be nob paid 
unless a rebatement of 15 cent. be allowed on the Lady Day 
quarter as well as on the Christmas quarter. 


- Southampton. —The estimate of income and expenditure for the 

ear ending March 31, 1901, of the Electricity Committee is— 
neome, £18 233 ; expenditure, £17,277. It appears that last year 
there was an excees of income of £1,321 over the amount esti- 
mated to be received from private lighting. There was an increase 
from meter rents, trams, etc., and the total excess of income over 
the amount estimated was £1 637. There was a deficidb on the 
year's working of £293, owing to the rise in the price of coal, 
otherwise there woald have been a surplus of about £400 For the 
current year the estimates showed an estimated surplus of income 
over expenditure of £956. During the period the works have been 
in existence £6 233 of the capital bas been repaid. 


. Stock Exchange.—Application bas been made to the Stock 
Exchange Committee to appoint a special settling day in and 
grant a quotation to Edieon and Swan United Electric Light 
Company, Limited, provisional certificates for £100,000 5 per cent. 
second debenture stock. The committee has appointed May 30 
a special 1 day for British Electric Traction Company, 
Limited, further iesue of £150,000 5 per cent. perpetual debenture 
stock, and ordered the undermentioned securities to be quoted in 
the official list: Blackpool and Fleetwood Tramroad Company, 
further issue of 3,000 shares of £10 esch fully paid, Nos. 12,001 to 
15 000; British Electric Traction Company, Limited, further iesue 
of £150,000 5 per cent. perpetual debentare atock. 
Aldershot,—The District Council have adopted the following 
recommendations: (I) That invitations be issued to responsible 
firms to tender for laying down an electric light installation 
sufficient for the wiring of 6,000 lampe. (2) The area to be included 
in the scheme to embrace the following—from the electric light 
atation along Victoria-road to High-street, also Station-road to the 
cha i sta ; from the electric light station along Grosvenor- 
road, Union · street, Wellington-street, and High-astreet to Station- 
road; Upper Elms-road, Lanedowne-road, and Cargate-avenue. 
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(3) That ib be a condition thab the Council do nob bind themselves 
to accept any plan, and that the scheme must pass the Local 
Government Board. (4) Thad the site of the proposed works be ab 
the Parish Clerk’s Land ab the rear of Laburnum-cottages. 


Dalkeith.—A report is being prepared for the Burgh Com- 
missioners on the offer made by Messrs. Crompton and Co., 
Limited, with regard to the electric lighting of the town, in which 
Messrs. Crompton and Co. propose that the company shall be bound 
within a given time, after the obtaining of statutory powers from 
the Board of Trade, to establish an electric lighting installation, 
fitted with the most modern appliances, and completely equipped, 
keeping and supplying the number of lines to be agreed upon. 
The maximum prices charged by the company for the supp y of 
electrical energy in the town are to be 7d. per unib for the firab 
hour (equivalent to gas ab 4s. per 1,000 cubic feet), and 4d. per 
unib (equivalent to gas at 28. 8d. per 1,000 cubic feet) for any 
current required beyond the first bour on the demand meter 
system. The price to be charged for electrical energy for power 
purposes and for cooking and heating is to be ab 3d. per Board of 
Trade unit. The price to be charged for electrical energy for 
public lighting is to be at 3d. per Board of Trade unit (equivalent 
to gas at 2a. per 1,000 cubic feet). The local authorities shall 
have the right to acquire the undertakings after 8, 15, 22, 29, or 
42 years. 

Parliament.—In the House of Lorde the following Bills we 
read a third time during last week and passed: Glasgow and South · 
Western Railway, Rawmarsh Urban District Council (Tramways), 
Stockport Corporation Tramways, Aston Manor Tramways. The 


following Bille were read a second time: Lee Conservancy, 


Hamilton, Motherwell, and Wishaw Tramways. In the House 
of Commons the following Bills were read a third time: Baker- 
street and Waterloo Railway, City of London (Various Powers), 
and Liverpool Corporation. The following Bills were considered 
and ordered for third reading : South-Eastern Metropolitan Tram- 
ways and Bray Urban District Council. The London United 
Tramways Bill, as amended, was further considered, and an 
amending clause was inserted at the instance of Mr. Lough, pro- 
viding for and regulating the maintenance of a cheap morning and 
evening tram service for artisans, mechanice, and daily labourers 
Petitions against the Bradford Corporation Bill have been deposited 


in the Private Bill Office of the House of Lords on behalf of the Cleck- 


heaton Urban District Council and the West Riding County Council. 
A Select Committee of the House of Commons, presided over by 
Mr. A. H. Brown, last week considered the Bill promoted by the 
City of London Electric Lighting Company to empower the com- 
pany to apply to the purposes of their undertaking various reserve 
funds, and to take lands in Southwark for the erection and exten- 
sion of a generating station. The measure was opposed by the 
Corporation. The committee found the preamble of the Bill 
proved, but limited the application of the reserve funds in ques- 
tion to capital purposes, not allowing them to be applied to 
dividend. The committee refused a clause proposed on behalf of 
the Corporation restricting the company’s charges to those autho- 
rised in the case of the Charing Cross Company; bub inserted a 
proviso giving purchasing powers to the Corporation in respect of 
mains, etc., outside its jurisdiction, but necessary to the supply 
of electric light in the City of London. The Bill of the Hudders- 
field Corporation, proposing to carry oud an extensive system of 
tramways outside the borough, which has been recommiocted for 
the committee to consider the expediency of reinserting those 
portions of the scheme which the committee had previously struck 
out, has passed Mr. Jeffreys’s Select Committee on the ground of 
ublic health, as it would relieve congested areas. e Cork 
lectric Tramways Bill has been sent by the Examiner for a 
second reading in the Lower Chamber. A requisition on behalf 
of the Tyne Improvement Commissioners for leave to withdraw 
their opposition to the Newcastle-on-Tyne Electric Supply Bill 
has been deposited in the Private Bill Office of the House of 
Commons, The Glasgow District) Tramways Bill was on 
Tueaday discussed in committee. The Chairman, after the 
committee had deliberated in private, intimated that they 
had decided that tramway No. 7 must come out of the 
Bill. As regards the other tramways, they must postpone treir 
decision until they heard what the agreements were between the 
parties. It was impossible for them to give a final decision until 
they had these agreements before them in their ultimate form. The 
Rawmarsh Urban District Council Tramways Bill has been ordered 
to be reported to the House of Commons for second reading. 
Colonel Cotton Jodrell’s committee on Thursday last week con- 
sidered the clauses of the Bill of the South-Eastern Metropolitan 
Tramways Company, of which they passed the preamble on the 
previous day. The Bill empowers the company to substitute elec- 
tric traction for horse traction on their line running from Green- 
wich to Catford, the system used to be either the surface- 
contact or the conduit. The Lewisham District Board asked the 
committee to restrict the company to the use of the conduit system, 
and the London County Council sought to insert a clause by which 
the company should be obliged to obtain the Council’s consent 
before adopting any particular system. The committee decided 
not to restrict the tramway company, as asked by the Lewisham 
Board, to the conduit system, and aleo rejected the proposals of 
the London County Council. The Halifax Tramway Extensions 
Bill has been approved by the Parlimentary Committee. 


London County Council.—Ab Tuesday’s meeting the Council 
decided to serve notice on the South London Tramways Company 
and the London, Deptford, and Greenwich Tramways Company for 
the purchaee of 24 miles and 43 miles of the respective under- 
takings. The Highways Committee's reported that the Council was 
now, under powers conferred by recent Acts of Parliament, carry: 
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ing on widenings of York-road, Battersea Park-road, and Wands- 
worth-road, in which there were single lines of tramways which 
would shortly become purchasable by the Council under the 
Tramways Act, 1870. Having regard to the fact that the existing 
single lines in these thoroughfares would so soon become pur- 
chasable, it was desirable that the Counci should obtain power 
to reconstruct them as double lines. The cost of the paving works 
was in each cage included in the estimate for the street widening, 
so that provision would have to be made only for the reconstruc- 
tion of the tramways. The length of the York-road section was 
7 furlongs 110 yards; that in Battersea Park-road, 198 yards; 
and Wandsworth-road, 1 furlong 13 yards. The estimated cost 
of reconstructing them for an underground system of electrical 
traction was—in the case of Battersea Park-road, £3,200; York- 
road, £28,000; and Wandsworth- road, £4,000. The Highways 
Committee, having had the matter of the light railways under 
consideration, reported having come to the conclusion that the 
decision of the Light Railway Commissioners regarding the 
Wandsworth and Kingeton-road light railway order should not 
be appealed against, sepesial in view of the facb that the 
Council’s Improvements Bill as amended did nob contain powers 
fur the Council to carry oub the necessary street widenings, and 
they recommended the Council to that effect. The same com- 
mittee also submitted a report referring to the probability of the 
London County Tramwaye (Electrical Power) Bill (which is to 
authorise the Council to reconstruct for electrical traction any 
tramways within the county of London which have been or shall 
be acquired by the Council) becoming law this session In view 
of this contingency they had in preparation the specification and 
form of contract for the supply of the rails, fishplates, etc., which 
will be required in connection with the reconstruction of the tram- 
ways between Westminster Bridge and Tooting, and those between 
Blackfriars Bridge- road and the Kennington terminus of the cable 
tramways. Upon the ad vice of Dr. Kennedy, and also of Sir David 
Dale, and with the approval of the General Purposes Committee, 
they recommended that as regards contracts for the supply of the 
rails, fishplates, etc., required in connection with the reconstruction 
by the Council of existing, and the construction of new, tramways, 
the operation of the Council’s standing order No. 212 be suspended 
so far as to permit of the omission of the usual clauses relative to 
hours and wages, and the insertion of a special clause as follows : 
All wages to workmen for work executed under this contract 
must be paid ab the rates arranged between the . and 
workmen in the rail trade in that part of the country where the 
order is placed. The Council reserves power to cancel this con- 
tract so far as relates to any part of the articles specified therein 
nob totally or partially manufactured at auy time on one week’s 
notice, should it be proved to the satisfaction of the Council, after 
hearing both parties, that lower rates than the standard rates of 
the district have been, or are being, paid in the execution of thie 
contract.” Sanction was aleo given to works referred in a notice 
given by the City of London Electric Lighting Company of inten- 
tion to lay mains acrose and along Sumner-street, along Park- 
stréeb (crossing Southwark Bridge road), and along portions of 
Bankside and Bankend. The sanction is subject to various con- 
ditions—i. e., ib is nob to apply to any works, pipes, or wires other 
than such as are the property of the company, and to be used 
exclusively for its purposes under the Southwark Electric Lighting 
Order, 1891, | 

Birmingham Electric Supply.—The Electric Supply Committee 
of the City Council have reported that the formal completion of 
the purchase of the electric supply undertaking was effected on 
Jan. 1. Immediately on their appointment in November last, the 


committee applied themeelves to obtaining as full a knowledge as 
possible of the undertaking. Accompanied by the engineer, they 


made a careful inspection of the works. The districte at present 


lighted may be divided into three distinct aress—viz., the central 


part of the city (which was the original area under the provisional 
order of 1889). the area of Edgbaston, and the Jewellers’ quarter, 
these two districts having been added to the area of supply under 
the provisional order of 1894. A large proportion of the streets in 
these districts are now provided with mains, and there are in all 


36 miles of distributing mains from which the supply is available. 


The station in the central area is situated on a freehold site 
in Dale End, where are aleo the administrative offices. This 
station is equipped with 12 steam dynamos and 10 boilers. 
The station in the Jewellers’ quarter is situated in Water- 
ebreet, on a freehold site with canal frontage. There are at 

resent ab work there seven steam dynamos and seven boilere. 

his station is being extended, and there are four further boilers and 
bwo steam dynamos on order. There is a connection between this 
station and Dale End, and the plant is so arranged as to supple- 
ment the supply in the central area when required. The Edgbaston 
district is supplied by transforming a high-teneion current taken 
direct from Water · street or Dale End to a dept in Parker-etreet, 
Monument-road. A small portion of the property here is freehold, 
and the remainder is held on a long lease on favourable terms. 
Ab this station there is a large battery of accumulators which are 
charged during the day hours, with a view of assisting the supply 
during the evening demand, and oarrying on the lighting when 
the output is small. The works are equal to the present demand, 


with a fair margin for extension; bub it is clear that if any. 


important developments are to be made outside the area ab present 
supplied, the works will have to be very largely extended. This 
subject will shortly engage the consideration of the committee. 
The financial year of the company ended on Dec. 31 last, and 
the auditors’ statements for that year showed a gross profit of 
£23,489. 108. 9d., an increase of £5,969. lls. ld, over the 

rofit for 1898. If the undertaking had been in the hands of the 
Corporation, the profit would have been sufficient to pay the 


The amovnb to its credit on Jan. 1 last was £25,856. 8s. 


interest and sinking fund on the loan of £500,000, and to leave a 
margin of profid of about £3,000. The company had seb aside 
annually a certain sum to form a reserve fund. The committee, 
after oareful consideration, have decided to continue this ae . 
è 
general reserve and balance of profit and loss account of the late 
company have been credited to the capital account. During she 
year 1899 the total units sold amounted to 2,252,692, against 
1,722,827 units sold in the previous year, being an increase of 
30°8 per cent. The lamp and motor additions on the various 
circuits, reduced ta a 16 c p. factor, amounted to 12,694, bringing 
the total number of lampe to the end of the year to 62,705, against 
50,011 in 1898, being an increase of 25:3 cent. The gross 
revenue during 1899 amounted to £43,245, 183, 9d., agained a 
grosa revenue of £33,462. 188. 11d. in 1898, being an increase of 
29 2 per cent. The committee decided, as the finanoial year of the 
Corporation ends on March 31, that the accounts should be made 
up to that date, so that, as with other departments, a clear 12 
month could be commenced from April 1. The audited state- 
ments for the three months are now submitted. They show a 
balance, after providing for interest acorwéd on the £500,000 
loan, of £2 707. 4s. The three months in question form one of 
the two best quarters of the year. This being se, and seeing 
also that some of the charges incurred during the quarter are 
exceptional, the figure must not be taken as any ‘basis of 
calculation as to the future. The committee have decided to apply 
the balgnce of £2,707. 4s. towards meeting the coset, estimate 
at £6,200, of relaying certain of the older mains in the dentre of 
the city. In common with similar undertakings in all parts of the 
country, the committee have experienced some difficulty in oon- 
nection with the supply of fuel for the department, and have found 
it neceesary, in order to secure a supply for the current 12 months, 
to pay a considerably higher peice than last year. Ther@ has been 
a general incréase in the demand for current throughout the 
districts covered by the department's system, in many instances 
the increase being due to the enlargement of existing installations. 
The eupply has been steady, and appears generall be pfficient. 
The department have undertaken considerable extensions A works 
ab the AVater-street station, which will enable them to cope with 
the incteased demand during the ensuing winter. The report was 
adopted without diseuasion by the City Council on Tuesday. 
Birmingham Daily Post. | 


PROVISIONAL PATENTS, 1900. 
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MAx 14. 

8866. Improvements in diet rio signalling apparatus. Philip 
Arthar Newton, 6, Bream's-buildinge, Chancery-lane, 
London. (Henry Guy Carleton, United States.) (Com- 
plete specification. ) f° de oe 

8880. Improvements relating to means for recording the number 
and duration of telephonic commuatocatioas, Heinrich 
Eichwede, 18, Buckingham-street, Strand, London. 
(Com · lets specification. ) aa . . 

8894. Improvoments in electric smelting furnaces. Hugo 

. Koller, Bi: kbeck Bank-ehambere, Southampton-buildings, 
Chancery-lane, London. (Complete specification. ) 

May 16. : 

8901. A method of applying auxliiary electric Grive to gas 
and other motors as used on cycles ‘and motor 

- Vehicles. Marcus: James Astle and Charles Henry Guest, 
Ockbrook, Derbyshire. : 8 4 

8915. Improvements in er relating to electric meteors, par- 
ticuJarly applicable for propelling beats. Alfred 
Julius Boulo, 111, Hatton-garden, London. (Tracy 
Barbour Hatch, United States.) (Complete speeification.) 

8968. Improved means for protceting electzie conductors, 
Mervyn Joseph Puis O’Gorman, 24 Southampton-build- 
ings, Chancery lane, London. 

May 16. 

$033. Improvements in strap coils for electrical machines. 
John Purington Mallett, Westinghouse-building, Norfolk- 
street, Strand, London. (Date applied for under Patente, 
etc., Act, 1883. Sec. 103, Oct. 17, 1899, being date of 
application in United States.) 

9058. Imprevements in electric brakes. Frank Clarence Newell, 
322, High Holborn, London. 

9059. Improvements in electric brakes, Frank Clarence Newell, 
322, High Holborn, London. . 

9060. Improvements in elestromagnetio brake shoe. Frank 
Clarence Newell, 322, High Holborn, London. 

9061. Improvements in automatic regulator for electric 
brake. Frank Clarence Newell, 322, High Holborn, 
London. eee. see l 

9054. Improvements in electric aro lamps. Alfred George 
Stockwell, 47, Lincolo’s-inn-fields, London. ; 


May 17, | 

9183, An improved process for manufacturing thin homo- 
geneous plates, more particularly applicable for use 
in electrical condensers, Luigi Lombardi As; South- 
ampton-buildings, Chancery-lane, London. g te applied 
for ander Patents, etc., Act, 1883, Sec. 103, Oct. 30, 
1899, being date of application in Italy.) (Complete 
specification. ) 
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9110, Improvements in contact pieces for transmitting the 
current from the fixed base to the revolving or 
‘swinging top of electric searchlight projector. 
Matthew Paul, 121, West George-streeb, Glasgow. (James 
Paul, India.) (Complete specification. y 

0140, Improvements in or relating to telephone systems and 
ee H. Degenhurdb, 111, Hatton-garden, 

n on. 


COMPLETE SPECIFICATIONS ACCEPTED. 
| To be published on June 9. 
13899. 

10199. Joint- Sones fer electrical installations and connections 

therefor. Wilkineon. 
10153. Methed of controlling mechanisms by means ee Hertstan 

waves. Wilson, Evans, and Godsal. 
10883. Switches for alternating electrie currents. Hopkinson. 
12781. Electrical switches particularly suitable for high- 

voltage connections. Holt and Atherley. | 
13257. Underground conduits for electric tramways. Smith. 
14632. Collectors for electrically-propelled vehicles. Choné. 
14704. Electrodes for electric aro lamps. Bremer. 
14997, Switches for electric circuits, Wright and Aalborg 


(Date applied for under International Convention, 
; Jan. 30, 1899.) 
14998, Fase blocks for electric circuits. Davis. 
for under International Convention, March 23, 1899.) 
1200s. Electric aro lamps. Barton and Jandus = Lamp and 
Electric Company, Limited. 


15066. Systems of olectrical distribution. Lamis, (Date 


applied for under International Convention, Jan. 30, 1899.) | 


16310. Manufacture of thin tubes or sheets of copper or other 
metal by eclectro-deposition. Cowper-Coles, 


16215. Electrolytic baths. Walker, Wilkine, Lonee, and Lones. 
16960. Rheostats and means for eperating the same. De Kandi. 
$4956. Rotary field measuring apparatus for uniformly loaded 
rotary phase-current systems. Siemens Bros. and Co., 
Limited. (Siemens und Halske, Actien-Gesellschafb.) 
1900. 
887. Incandescence electric lamps. Lake. (Shearman.) 
840. Incandesoence electric lamps. Lake. (Shearman. ) 
3050. penet Feeny. (Allgemeine Elektricitats-Geeell- 
schaft 
4308, Electric incandescent lamps. Feesenden. 
fr under International Convention, Aug. 7, 1 
4369, Couplings for electrical connections. Rawlings and 
Rawlings. 
4607. Electrical gas lighters. Von Aruswaldt. 
5032. Electrical cut-out devices specially adapted for pre- 
venting oxcessive flow of electric current. Malignani. 


oo 


5216, Manufacture ef filaments fer electric incandescent 
lamps. Boult. (Blondel.) 
. 6894, Method ef insulatisg electrical conductors. Zapperb. 
(Schaefer. ) 
5443. NN work holders for metal-working machines. 
alker. 


5806, Regulation of dynamo-electric machines. The British 

Thomson-Houston Company, Limited. (Steinmetz.) 

6028. Brush-holders for dynamo-electric machines. Mix. 

6885. Methods of and apparatus for electrically separating 

the relatively volatile liquid component from tho 
component ef relatively fixed substances of composite 
fiuids. Cooley. 

- 7098. Multipolar electric machines. Short. 


TRAFFIC RETURNS. 


Returns for Increase Total oe for 
Line woek or half-year 
Ending 1900. 1899. decrease. | 1900. 1899, 
Birmingham Tram. £ £ £ £ £ 
ways C(Oo o. May 19 4 61004, 184 + 426 82.170 |77,756 
Blackburn Corp'rat' n — — — — — — 
Black pool Cor poratn. ,, 17 270] 221) + 49 2,462 1.945 
Black pool-Fleet wood ,, 19 526 324 + 202 5,110 | 5,047 
Bradford Oity Trame ,, 20 453| 335 + 118 3, 143 2.399 
Bristol Tramways Co. „„ 19 2,763 2 863 — 100 — — 
City & South London ,, 20 1. 339 1,079 + 260 24.963 21.321 
Dover Tramways . . , 19 173} 160 T 133.194 3, 046 
Dublin U. T., olec. cars 57 18 3,247 1,064 +2,183 — — 
Dublin S. D. Electric!) „, 18 759 7444+ 15 — — 
Halifax Corporation| ,, 13 634| 431 + 203 3.931 | 2,657 
Hull Corporat’n E. S. ,, 12 1,150 — — 6.408 ak — 
Liverpool Cor porat n „, 1257, 1066,13 + 493 131.4670114 889 
Liverpool Overhead) „, 20 l. 4761, 395 + 81 28, 228 27,023 
Sheffield Corporation „ 20 2, 2044 — — 5 
South Staffordshire ,, ͤ 18] 650] 596 + 54 12 928 1 
a Binoe April 1. b Partly electrical. 


a 


(Date applied 


7 per cent. Cumulative Pref. ....., s.. asss a.o = 


— 4 


Eleetrie 5 


2 
22 9 2 0 0 
cent. Perp. 1st Mort. GG ~ 100 


Central London, Ordinaaau-u ttt 10 


COMPANIES’ STOCK AND SHARE LIST. 
Amount Price last 
Name. Monday. 
Commercial and Industrial. 
Aron Electricity Meter, 6 p. a. Cum. Pree Dates; 1-126,000 1 27% 
British Insulated Wire, ng 1-40,000 . eeecanance Oan 6 en 11-12 
6 per cent. Cum. Pref. -s 197,500. 8 acccncccas B „ 6 
5 per cent, mes, Ordinary, 60 e 100 — 98-1 
British Electric ener ary 60,0086, 000 . „ 6 2 l ~ 1 
6 per cent. Cum Pref., 1-50 nae „5 1 isnt issis 
4} per cent. First Mos M ' Debon tares s 108 .. 90-101 
British Westinghouse Elec. and uf., 6 per oet re: 6 — xd 
Brush Electrical Engineering ary oo osoo wee $ a 2 
1 Cum., 6 per oent. Pref. ............ ee ccccce oe 3 oo 
per cent. Debenture SGoO ...... „ 100 ., 108-115 
— ont. aud Debontare Stock. ocean ee a on as oo Ge 100 ee 108-106 
Oallend . Dobentu res. ‘a eas cones 19 os ree 
. — 2 2 . 
Orompton and 0o. errr re 2 * 22 2 È ae 4 
3 8 ST cd Coens ) ĩ ðĩõVwW 8 7 os 1 108 
Bdison wan Un Ordinary „444 as * 
53 Debentures Mel. 33 ae oa 
cen e @eeeeaseew 8 COAG 04 68 ee 
Blectric Construction J a 2. 


108-1 
W. T. Henley's Telegraph Works, weeds ...... 6 — 188-16} 
ner Cenk. Preference EERST) 2 oe „ Be oe es 880 88 6 ee 5 
i per cent. Debentures .. zs 100 . 110-114 
India Bub r, Gutta Percha, and Telegraph Works ...... 10 .. 21-88 
. Debentures .. 2 . 2. 100 .. 100-108 
truction and Maintenance ~ ~ ~ ~ — — = — 11 84-88 
— 3 per cent. Bondgd gd 100 . 102 105 
Telegraph Manufacturing Ordinary ba ʻ 6 — 119-124 
——— 6 per cent. Cum. 6 % 6% 6 „%„%≅% 2 % %% % % „ „„ „„ 060% 6 ee 6 
Wulans and Robinson, Ordinary. 1-30 5 n oe 11-12 
—— per cent. Cum. Pref., 30, 001-60 ius 7 
—— 4} per cent. F. rat Mortgage 8 Stock, ‘Red. 100 .. 104-106 xd 
Electric Lighting and Supply.— 
' Blackheath & Greenwich District Oi din. ry 1,201-101,200 . E É-i 
— roa and * 622 2 6 „ „„ 6 „„ „% „% „ „% %% 6 % ee 10 . 11 -1% 
@eeereeeveeaaeeese 10 e 1 11 
Brompton ar 3 Ordinary o 5 78 
7 per cent. Preference ........ 98 
Caloutta Electric Supply 43 e as os. 1 0,000 6 77 
Oaaring Cross and Stroud e.s. oe 262 „% „ otoo 6 ee 8 -9 
per cont, Cum. Pref. @eeeeveeoecomsese esse aenee2n2snee 5 Ce 6 
_Orelsea 3 apply eeoee en Ce KIET E „ . 6 awe N 
5555 cent. bentures ....-.-.-.. na. — . 100 — 1 1 
Olty of Ordinary r l0 1011 
por cent. Cumulative | Pref... PE oe -10 .. 18-18 
rf por omt Debenture ; 98 . 133-127 
County of don and Brush Aes Wipe Ordinary .. 10 0-108 
~ 6 per cent. Cum. Pref. 10 .. 13-18 
per cent. Debentures “Prov. Gerta, A ey — aw» 100-113 
Bdmundsons’ Electricity Corp: ration, Ordinary, 1- 17,400. . 100 . 4434-5 
K oant; Firat Mort Dob. and Traction, Pref. 16510 
ter an ec. > 1 
London Electric, Ordinary ...........ooessaesesooseososo 4 se 1. 
6 per cent. Pre ii . ue 43 
4 per cent. ist Mortgage Deventere Brook, 1 100 . 100-202 
Metropo‘itan, Ordinary 10 134-14} 
per cent. First Mortgage Dovouture Brock ae „ 100 114.117 
cent. Mortgage De plate, . 100 96-08 
Notting Electric Lighting ee . e @MBesvnoseee-seeoe ee e8 10 20 16} 
Oriental, 1879.... 5 66% „% „% „% „% % „% „% „% „ % %%% ee 8 8 oD =e 09 1 e N xd 
as Shares. N. ees es as o a ee ry ao os oc es A e -7 ze 
ow Ss@eseeenneeeeteervrescee Seeae eoaeeese ee I 
Oxford Electric, ary, 1-06 and 407. 10,8 1il000 6. ts l 
Biver Plate Electric Light and Traction, Deb. .. 100 7 
Royal Electrical Company or oi of. 3 m $ 00 .. 170-190 
4% per cent » Debentures s 00 .. 104-107 
Smithfield Marketa electric’ eke ag Ltd., Ord., „ 6 a6 2- 
4 per cent. Debsatare Broo. PARRET - 100 š 85- 
ET London, Ordinary .. ..... 8B. 4-43 
7 per cent. Pret... — mamma « 6 , 99 
Westminster, Ordinary . ea cdi acing ee OG@eeeoeoggeeeaeeone e s 6 td 14 153 


Pref. Half-Shares |. @eeexeeeeces es eceseee ee 6 tt- 
deferred ee re ae - 
Olty ty and Bouth London, Consolidated Ordinary ET 100 HER 
— per cent. Debenture Stock .. 6292969522626 „6 „„ 100 er 128 1 xd 
6 por cent. E Btock k oe 10) 140-145 
3 X . ve ‘ae . . 2 100 ist is 
Liverpoc ver cay e oe 0 0 — oe Ls 
Waterioo and City, * 0 %%% %%% om a» ap a av an an av 100 0 tb 108 
Electric 5 f 
Blackpool and Fleetwood Tramroad .. — 2 . 10 . 16105 103 
Brisbane Tramway . 0 é 
Bi itish Columbia Electric ‘Ratlway Co., 6 per cent: brot. `: 10 
British Electric Traction, Ordinary, 1 1-80, 00 % 10 .. 
— 60,001-75,000 . 62 0% %% %% % % 6 06 „ 6 se 10 e 1 A 
— 6 per cent. Cm. Pf. 0,001.60, 000 e 10 .. 124-18 
—— 6 per cent. Perpetual Debenture Stock . : 100 .. 1264-187 
B. Ayres & Be sio ea, A S Per aant C Pt, 1.40.00 5 — 6- 
“B és Pt, 1-37,600. LE E E €0 G8 SO 0268 6 e boat i 4-4 
6 per. cent. Deb. Stock, Nee. 100 .. 104.2 
Isle of Man Electric Power, 1-95,000 d Gee bieaes l .. -6/16 
6 per cent. Preference, 100,001-170,000 ... ...... I s -7/16 
Kidderminster and District Lighting and Traction, Pref... 10 10 
New General Traction, Ordinary..........cscccssccsescces 5 — 4 
6 per cout. Cum. Pref. ......cscccccecccscccccncs 6 .. 4§-5hxd 
North 8 ordehire Trame ........ 6 — 
Oldham, Aston, and Hyde Tramway, Ordinary ` . 10 16-18 
——— Preference Coe se „„ „ 6 „ „ „ 6 6 6 6 „6 „ 66666 66 6 „ 6 6 6 „ 0 60 10 se 1 IL 
Potteries Electric Traction, r 26,667-40,000 ...... 10 11$-1 
———— per cent. Cum. Pref., 1 50,000 e 10 — 91 
Telephones.— N 
Consolidated Telephone Construction and Maintenance e È o 
National Telephone, Ordlnar g.. 2 Ò „ ÉE 
6 per cen cent. Cum. Cum. First Pref. (EEEE „„ „„ „% „ „% Eod oan 10 ‘oe 1 1 
6 per cent. Cum. Second Pref. ........ ~.s æa 10 1'-18 
— § per cent. Non. Cum. Third Prell. 2 b mw 6-5} 
— cent. Deb. Stock, Red. co owe: ap an mo ao @ Ge € a 1” os 06 99 
Ortental o and Blectric Company 222 1 = 16/16-11/16 


THE ELECTRICAL ENGINEER, JUN E 1, 1900. 


NOTES. 


Photographic Exhibition.—During the month of 
June there is to be held at 66, Russell-square, W.C., an 
exhibition of photographs taken by Dr. P. H. Emerson. 
These should prove very interesting, and should well repay 
a visit to these rooms. 


French Automobiles.—We gather that official assur- 
ance has now been given to the Automobile Club of France 
that the first international challenge contest for the motor- 
car cup presented by Mr. Gordon Bennett will be allowed 
to be run this year, as arranged before the interference of 
certain local authorities seemed likely to prevent the race. 


London Telephones.— With respect to the proposed 
London County Council telephone service, we notice that 
at the last meeting of the Council, in view of the Govern- 


ment’s decision to establish a telephone service in London, | 


Mr. Benn obtained leave to withdraw the pruposals of the 
Highways Committee in regard to a municipal telephone 
service. 


Physical Society.—At the meeting to be held next 
Friday (June 8), at 5 p.m., papers will be given “On 
the Magnetic Properties of Iron and Aluminium Alloys, 
Part II.,“ by Dr. S. W. Richardson; a “Note on Crystallisa- 
tion Produced in Solid Metal by Pressure,” by Mr. W. 
Campbell ; and “ On the Viscosity of Mixtures of Liquids 
and of Solutjons,” by Dr. C. H. Lees, 


The Rontgen Society.—The next ordinary general 
meeting of the Rontgen Society is to be held at St. 
Bartholomew’s Hospital on June 7 next. At this meeting 
Dr. Lewis Jones, by whose invitation the meeting is held 
at the hospital, will show an influence machine of American 
design; Mr. James Wimshurst, F.R.S., will give a short 
statement of his work in the design and the perfecting of 
the several forms of his influence machine ; and Dr. Rémy, 
of Paris, will show a new localising apparatus. 


Association Amicale des Ingenieurs Elec- 
triciens —In connection with the above society a number 
of meetings have been arranged for the Paris Exhibition, 
which meetings will be held towards the end of each 
month. These meetings will take the place of a regular 
congress. In connection with the same the monthly 
déjeuner has been organised, the first of which took place 
on May 29. These lunches will be held in the Brasserie 
Bachelier, situated near the Palais d’Electricité. 


Society of Model Engineers.—A branch of the 
Society of Model Engineers has, we are informed, now 
been successfully formed in Liverpool, and all persons who 
wish to become members should communicate with the hon. 
secretary, Mr. F. T. Stewait, 14, Adelaide-road, Kensing- 
ton, Liverpool, from whom full particulars may be obtained. 
The next meeting of this branch of the society is to be 
held at the Balfour Institute, Liverpool, on June 12, at 
7.45 p.m., when a number of models will be exhibited. 


Newcastle Tramways. — The conversion of the 
Newcastle tramways is proceeding at a good rate, and 
we notice that at a meeting of the New Tramways Com- 
mittee of the Corporation held on Friday last it was 
decided that Jesmond-road and Osborne-road should be 
opened at once for the laying down of the new electric 
lines. ‘Tenders were also received for the erection of new 
car sheds, but the consideration of this matter was allowed 
to stand over until the next meeting of the committee. 


. North-East Coast Institution of Engineers and 
Shipbuilders.—We have received a list of the newly- 
appointed officers of this institution. The session 1900 
to 1901 will be the seventh, and the president for this 


Mr. J. Duckett, of Newcastle-on-Tyne. 


757 


period is Mr. Henry Whitby, J. P., of West Hartlepool. 
There is a long list of eouncillors, and amongst them are 
several notable names. The secretary of the institution is 
The chairman of 
the graduate section for the coming session is Mr. W. J. A. 
London. 


The Electro-Harmonic.—The annual meeting of this 


society was held on Tuesday last. We learn that during 
the past season 36 new members were admitted and 


25 resigned. The roll of the society at present includes 


278 names, while 20 proposals for membership for next 
season have been received. The concerts of the society 
have been arranged to be held at St. James's Hall 
Restaurant during next season. There was also a sugges- 
tion to change the evenings for the meetings from Friday 
to Wednesday brought forward. 


Institution of Electrical Engineers.— The list of 
the committee of the Irish (Dublin) section of the Inatitu- 
tion will during the year 1900-1 remain the same as when 
the section was first formed, this happening so lately as to 
render a re-election superfluous. The names of the com- 
mittee will, therefore, be Prof. G. F. Fitzgerald, F.R.S. 
(chairman), Colonel C. F. C. Beresford (vice-chairman), 


Prof. W. F. Barrett, F.R.S., Messrs. C. A. Burge, C. P. C. 


Cummins, F. Gill, R. Humphries, M. C. Olason, G. F. 
Pilditch, A. E. Porte, M. Ruddle, and P. S. Sheardown. 


Heat Insulators.—A method of testing the com- 
parative efficiency of heat insulators was recently described 
in the Proceedings of the Royal Society, the authors 


being Messrs. C. J. Lamb and W. G. Wilson, and the 


following results were given: air (no baffe plates), 
0:000200 conductivity; pine sawdust, 0 000242; pine 
shaving, 0:000162 ; brown paper (crumpled up), 0:000167 ; 
hair felt (broken up), 0000145; hair felt in two sheets, 
zin. thick eaeh, 0000106; dry asbestos, 0 000297; charcoal, 
0 000150; sand, 0000740; rice husks, 0:000150; kapok 
(a heat insulator); 0 000144 ; kapok (loose), 0:000122 ; and 
silicate cotton, 0:000151. 


Indian Water Power. Our N Indian 
Engineering, commenting on the electric lighting of Simla, 
says that with water power as near and as extensive as is 
to bə found about Simla, the advent of electricity, at a 
price to oust kerosene oil, is only a matter of time. 
Nothing will be finally settled in this last connection 
until the report of Mr. Meares, electrical expert, who has 
been called in by the Municipality, is submitted. It will 
be remembered that the electric light installation is due to 
Mr. Meares, who erected the turbines and carried out the 
details at the power-generating station, which form .the 
most successful feature of the scheme. 


A New Aro Lamp.—tThe Elektrotechnische Rundschau 
calls attention to a form of arc lamp recently patented, in 
which it is sought to avoid the disadvantage, common to all 
arc lamps hitherto used, of having to periodically renew tho 
carbons. It seems that the new lamp consists of a vacuum 
bulb, in the interior of which, in place of the customary 
carbon-rods regulated in their feed by means of complicated 
mechanism, are two L-shaped aluminium arms pointed with 
platinum. These arms are regulated by a simple pendulum — 
arrangement. The lamp casts no shadow, and there is said 
to be practically no wear of the incandesced portions. The 
inventor proposes to employ the lamp in a horizontal es 
tion. 


Municipal Steamboats. — With respect to che 
stoppage this season of the river pleasure steamers plying 
up river from London, a suggestion is being put forward 
by the Rivers Committee of the London County Council 
that the Council should take over the steamers and piers 
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and establish an efficient steamboat service. There is, 
amongst other suggestions on the matter in the daily 
Press, one which is said to find favour in the eyes of certain 
of the members of the London County Council. This is 
a scheme for electric launches to carry about 100 passengers 
each, and to have twin screws instead of paddles for a 


means of propulsion. The matter will, however, be given 
due consideration by the Council. 


Cattle Feeding by Electricity.— The effects of the 
war are very far reaching, and every day we hear of some 
or other form of labour being affected by it. Thus in the 
Daily Mail there recently appeared a statement to the 
effect that the war having taken away so many farm 
hands, much difficulty is experienced in feeding cattle. 
Consequently they are to be fed by electricity, and at 
several of the leading agricultural shows this season an 
electrical feeder is to be shown, which, by means of an 
alarum clock, will supply animals with food at any hour 
required. The services of an attendant are entirely 
dispensed with. This would appear to be a very con- 
venient arrangement, but by the time the apparatus has 
been manufactured the farm hands will probably havo 
returned to the farms and have resumed their duties with 
regard to cattle-feeding. 

A Cylindrical Slide Rule.—Prof. Robert H. Smith has 
devised a cylindrical slide rule which is not too cambersomo 
to be portable. The length of the rule is 94in. and its 
diameter only fin. By means of a spiral on the cylinder a 
length of over 4ft. is obtained for the logarithmic scale, 
which enables considerably more accuracy to be obtained 
than is the case with the ordinary Gravet rule. There are 
four indicators on the outer cylinder, which is so designed 
that any part of the scale can be readily seen. We under- 
stand that these instruments are being made by Messrs. A. and 
J. Smith, of Aberdeen, and that they can be highly recom- 
mended where accuracy of working and a portable slide 
rule are required. Of course, in some respects they are not 
8) handy as the Gravet for engineering calculations whore 
extreme accuracy is rendered necessary in consequence 
of the high safety factors adopted, but they are very 
valuable in other ways. 

The Institution Visit to Paris.— The secretary of 
the Institution of Electrical Engineers has now issued a 
circular respecting the extraordinary general meeting in 
Paris, which will commence on Thursday, Aug. 16. This 
allows two clear days before the opening of the inter- 
national congress. The joint meeting between our 
Institution and the American Institute of Electrical 
Engineers has been arranged for this date. It is hoped 
that ladies will take part in the visit, and add as much to 
the enjoyment of the meeting as they did to the meeting 
in Switzerland last year. Arrangements have been made 
with Messrs. T. Cook and Son for the journey, and also 
for the hotel accommodation. The advisability of having 
rooms reserved from an early date is pointed out in the 
circular. Those members who wish to attend the inter- 
national electrical congress will have to pay 20 francs 
to the French committee, and this subscription can be 
forwarded through Mr. McMillan. 

Paris Congreases.—The fourth Congress of Applied 
Chemist: y, which is to be held in Paris from July 23 to 28, 
will include 10 sections, of which the tenth—to be devoted 
to electro-chemistry—will be of great interest to electricians 
in general, The Organisation Committee consists of the 
president (Mr. H. Moissan) and five members. The 
provisional programme of this section of the congress 
deals with voltaic piles, dynamos, and accumulators ; 
materials and genera) processes of electroplating; pro- 
duction and employment of ozone; the production of 
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chlorine and soda; chlorates of potassium and sodium ; 
perchlorates, dioxides, and disulphates ; the electrolytic 
production of metals, such as copper, nickel, chromium, 
lead, etc. ; aluminium and its alloys; the use of aluminium 
and its employment as a conductor; electric furnaces ; 
metallic carbides; calcium carbide and its proparation ; 
the production of acetylene; bleaching; tho disinfection 
of sewer water and the treatment of sugar syrup. 

Marine Engineers’ Certificates.—A deputation of 
marine engineers and members of Parliament representing 
various seaport towns on Friday last proposed to the Presi- 
dent of the Board of Trade new regulations for applicants 
for marine engineers’ certificates, including the extension 
of the time of apprenticeship, and the refusal of sea service 
as an equivalent of workshop service. Mr. W. Allan, M. P., 
expressed the opinion that five years’ apprenticeship in the 
workshop was necessary. Mr. Ritchie, in answer to the 
deputation, said he recognised that there was a general 
feeling among many of the big firms that three years’ 
apprenticeship—the period laid down by the Board of Trade 
regulations—was not enough; but there was a large body 
of shipowners who strongly objected to an extension. He 
suggested that an intermediate course should be taken— 
namely, that four years should be fixed as the period of 
apprenticeship, with a view to seeing how the alteration 
worked. He thought this would go a long way towards 
meeting the desire of the deputation. 

The Patent Law.— We are pleased to note that the 
Board of Trade have appointed a committee to enquire into 
the working of the Patent Acts, and have to congratulate 
the Board on the selection they have made of the members 
of this committee. These members are as follows : The Right 
Hon. Sir Edward Fry (chairman), the Right Hon. Sir 
Richard Webater, Bart., G.C.M.G. (Master of the Rolls), 
the Right Hon. Sir Edward Carson, Q.C., M.P. (Solicitor- 
General), Sir Wm. H. Houldsworth, Bart., M.P., Mr. 
F. J. S. Hopwood, C.B., C.M.G., Mr. S. E, Spring Rice, 
C.B., Mr. J. Fletcher Moulton, Q C., M.P., Colonel Thomas 
W. Harding, Mr. Edward Carpmael, and Mr. Horbert 
Hughes. Mr. A. Paget, barrister-at-law, is to be secretary 
to the committee. With so many experts in patent matters 
on the committee some conclusions to a practical nature 
should be arrived at which will, if adopted, render our 
Patent Office more useful than it is at present. We trust, 
however, that no attempt will bo made to introduce the 
American and German system of enquiry into the validity 
of a patent before it is granted. The malpractices which 
have followed this system in the United States are quite 
sufficient to condemn it. 

Speed of Electric Waves.— The following is an 
abstract of a paper read by Mr. C. Gutton before the 
Socié:é International Electrique. The abstract, which 
appears in Science Abstracts for May, reads as follows: 
“ A linear Hertz oscillator is placed in the focal line of a 
parabolic mirror facing a similar mirror provided with a 
resonator. From the latter two parallel wires proceed to & 
Branly coherer, which is also connccted to the oscillator by 
another pair of wires; the lattor are longer than the first 
pair, and their length can be varicd. The distance between 
the focal lines of the mirror is 5 am. The wires from 
the oscillator are crossed, and their length is adjusted 80 
that no effect is produced on the Branly tube. The mirrors 
are now brought 4m. nearor each other, and the velocities 
in air and along the wire are compared by finding what 
length has to be added to the pair of wires proceeding 
from the resonator to the tube in order to compensate 
for the shortening of the distance traversed in air, It is 
found that no effect is produced on the Branly tube when 
the increase of length is 4m. Thus the velocities in alt 
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and along wires are equal. The method can be used for 
comparing the velocity in air with that in a given 
dielectric by introducing a plate of the latter between the 
mirrors.” 

Optician’s Electromagnet. — We notice in the 
Electrical World an illustration of an electromagnet to 
be used for removing particles of iron from the eye, which 
is manufactured by a Mr. E. B. Meyrowitz, of New York. 
The apparatus is a most substantial one, as the magnet 
and stand weigh no less than 600lb. The electromagnet 
consists of a bar with conical ends, the middle of the bar 
being wound with magnetising coils. It is stated that 
experiments on the tractive force of the magnet have 
shown that with a piece of wood tin, thick interposed, 
a weight of 114o0z. will be supported; with zin. of wood, 
a weight of 60z, and a weight of 34oz. through jin. of 
wood. Unfortunately, all these experiments were evidently 
made with a substantial piece of iron to be attracted, but 
we can quite believe that sufficient tractive force would be 
obtained on an iron filing to cause it to disengage itself 
from the skin of the eye. The electromagnet is mounted 
on one end of a balance lever, so arranged that it can be 
readily brought to any spot near the stand. 


Geneva Tramways.—The arrangement entered into 
between the Geneva municipal authority and the local 
tramway company is of interest, in view of the fact that 
the energy for driving the trams is to be supplied by the 
municipal authority. Under the agreement, the energy 
will be supplied to the tramway company at a cost of 
1:2d. per kilowatt per hour. This price will hold good 
until 1,800,000 units have been taken per year. After 
that consumption the price is to be reduced to ‘9d. The 
town of Geneva is not obliged to supply more than the 
kilowatt-hours mentioned above, but in the event of it 
refusing to do so, the tramway company will have the 
right to erect its own generating station. The authorities 
also reserve the right of connecting other consumers on to 
the network of the tramway company, and in that case an 
electricity meter at the point of connection will be used to 
determine how much energy has been diverted from the 
tramway system. This energy will, of course, be deducted 
from the total quantity supplied to the tramway company 
when making out accounts. This last clause seems to us 
to be open to objections, as by it the municipal authority 
can overload the tramway company’s mains to such an 
extent as to cause damage or to interfere with the working 
of the tramways. 

Manchester Telephones.—We notice that Alderman 
J. W. Southern has resigned the chairmanship of the Tele- 
phone Committee of the Manchester Corporation, on the 
ground that he did not agree with the action the Corpora- 
tion was taking with respect to the telephone service of the 
district. In a letter to the Lord Mayor, sending in his 
resigoation, Mr. Alderman Southern states that in his 
opinion the telephone service should be in the hands of 
the municipal authority, while the interurban communica- 
tion should be given by the Post Office. He adds that it 
had been decided by the committee to purchase, if possible, 
on reasonable terms the Manchester exchange of tho 
National Telephone Company, and also recompense the 
Mutual Telephone Company for any injustice done to 
them. He considers that the proposed steps will entirely 
deprive the ratepayers of the advantages of competition, 
and also will tend to prevent them having a cheaper and 
more efficient telephone service than at present. Mr. 
Southern is aleo chairman of a committee which was 
appointed in London recently by the Municipal Associa- 
tions’ Corporation to report on the practicability of 
municipal telephones. He thus testifies in a practical way 


his deprecation of any business relations between munici- 
palities and the present company. 

St. Marylebone Electric Lighting.—The lighting of 
the parish of St. Marylebone has for some time past been 
a subject for considerable agitation in that part of London. 
We now notice that Mr. J. Fletcher Little has written to 
the local Press stating that the statement of the President 
of the Board of Trade to the deputation on Jan. 17, that 
consumers had a right of action against the company for 
breaches of contract to supply electricity, was not supported 
by the legal advisers of the Department. On this ground 
he forwarded him the opinion of Mr. Mattinson, Q.C., 
showing that he was wrong; in reply to which the Board 
stated that whilst Mr. Mattinson’s opinion did not dispose 
of the matter, there was no doubt room for difference of 
opinion. The Board also declined “to introduce legisla- 
tion into the matter.” The result was that whilst the 
Board of Trade was introducing legislation to confirm the 
provisional order granted to a second company in Maryle- 
bone against the wishes of the Vestry, it declined to intro- 
duce legislation to clear up the difficulty lying in the way 
of the consumer recovering damages from either company 
on its breaking its contract to supply electricity. This 
Mr. Fletcher Little thinks is singular conduct, whether 
viewed as affecting the consumer’s rights when he suffered 
from failure of supply, or the desirableness of having the 
law clear. 

High-Speed Traction.— Mr. J. Wetmore in an article 
appearing in Electricity of New York refers to the contract 
recently made for the equipment of an electrical railway 
between Detroit and Toledo, over which a speed of 60 miles 
per hour is to be maintained, according to the schedule. 
He proceeds to refer to difficulties which he predicts will 
be found in connection with such high speeds by electric 
traction. We think that a number of his pcints will not 
be found to hold in practice, but in other cases he certainly 
does give valuable hints as to the most likely solution 
of certain difficulties. Amongst these is the question of 
maintaining a good connection between the train and the. 
fixed conductor. For high speeds obviously the third rail 
is preferable in this respect, as the overhead wire cannot be 
kept absolutely taut. When the third rail is laid for 
carrying the current, it will be well to fix the collecting 
shoe on to the trucks themselves, and not on to the car 
bodies. The spring on the collector itself will then only 
have to give the required flexibility to cope with small 
irregularities of the third rail. Mr. Wetmore also refers. 
to the advisability of having rolling contacts to collect 
the current, and the desirability of this having a flat. 
contact, which would give more advantages than the wheel 
now in use, giving only a point contact. He himself 
devised some such arrangement some years ago, which, how- 
ever, at the time failed to meet commercial requirements. 


A Substitute for Rubber.—In tho Scientific American 
for May 19 we find a description of a new substitute for. 
rubber. It is stated that an Italian resident in Mexico 
made experiments with a shrub known as “ Yule,” which 
grows abundantly in that country. Within the bark of 
this plant a large amount of gummy matter is found, and 
on finely dividing the wood and macerating it with a 
hydro-carbon solvent, such as naphtha, oil of turpentine, 
etc., the gum is softened and extracted from the wood, 
and, still holding a portion of the hydro-carbon, remains a 
sticky mass which fulfils all the conditions of crude rubber. 
It can be vulcanised, and needs no freeing from mechanical 
impurities. The shrub yields 40 per cent. of its own 
weight in gum, and may be treated whether in a green or 
dry state, great economy in time and labour being obtained 
thereby. In preparing the composition for the market, the 


760 


plants are pounded with hammers and then placed in a 
hermetically sealed reservoir with the solvent, and kept 
thus for about 12 hours. When thoroughly soaked it is 
taken from the receiver, and the pulp produced placed in 
canvas bags, which are placed in an hydraulic press. The 
gum which comes out falls into tubes, and is conducted to 
large receivers containing reels to beat and stir the gam 
and to dry out part of the solvent. The advantages 
claimed for this new composition over rubber are: (1) a 
saving in the cost of reproducing the plant; (2) saving 
in the cost of exportation ; (3) saving in material used in 
the purifying establishments; (4) saving in fuel; (5) in 
machinery; (6) saving in time, 

South Metropolitan Gas Company.—The Bill of 
the above company has passed the committee, and has 
introduced several new features into the system of gas 
supply in the country. The first object of the promoters 
was to give effect to the recommendations of the committee 
which sat last year to consider the question of gas supply 
generally. The next object was to give the public the 
advantage of cheaper gas by freeing the company from the 
financial and other burdens of the artificial enrichment 
necessary in the gas. The first two objects of the Bill 
have beén secured in toto. The rest of the Bill was devoted 
to the abolition of gas testing in favour of a system of ascer- 
taining the illuminating power of the actual gas supplied, 
and of instituting on this a standard price under which 
a slidiug scale was to follow. This last object has not 
been wholly secured, as it involves exceedingly radical 
changes in the supervision of gas supply, and it might 
happen that while the quality of the gas is reduced, the 
reduction of price provided by the clauses in the Bill might 
not be equivalent to the inconvenience caused to con- 
sumors. The company are, however, to be allowed to 
reduce their standard of illumination, coming down to a 
15-candle standard from July 1, 1901, and to a 14-candle 
standard within four years later. The new standard price 
for the 14-c.p. gas is to be 3s. 1d. per 1,000. The South 
Metropolitan Company are to be congratulated on the 
success of their Bill, but more particularly that the com- 
mittee recognise them as a business undertaking in which 
the convenience of the public is regularly considered. 


Electric Traction in Berlin.—With reference to 
the question of adopting electric traction on the Berlin 
local and suburban railways, Mr. Schubert, in a contribu- 
tion to the Zeitschrift des Vereins deutscher Eisenbahn- 
Verwaliungen, advocates the greatest possible distribution 
of traffic. In working with locomotives, this distribution, 
as against concentration, is impracticable both on technical 
and financial grounds. But if electric traction were intro- 
duced, Mr. Schubert thinks that 180 trains could be 
dispatched in each direction per hour, as compared with 
12 under the present conditions of working, and instead 
of a three-minute service one of 30 seconds would be 
possible. In place of the nearly empty trains of eight 
to ten carriages, with accommodation for 1,450 passengers, 
which run during the periods of minimum traffic, a 
single car affording accommodation for 75 passengers 
might be dispatched. Electric traction would further 
render the present railways capable of dealing with a daily 
average of 253,000 passengers, while their present capacity 
in passengers carried amounts to only 143,000 per diem. 
As regards conversion, this, he considers, might be easily 
accomplished. For the whole of the local and suburban 
lines 500 cars would be necessary, while the total cost of 
the equipment of the lines for electric traction is eatimated 
by Mr. Schubert at £450,000. Bat it is open to question, 
concludes the article, whether it would not be advisable 
under the existing condition of things to entirely separate 
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the local traffic from that of the suburban circular railway, 
and for the present introduce electric traction on to the 
inner lines only, = | 

Heating Surface in Boilers.—The fact that a boiler 
can have too much heating surface was brought up in the 
discussion on Major Crompton’s paper during the past 
session of the Institution of Electrical Engineers, and an 
interesting illustration of this well-known fact, cited 
recently by Dr. Coleman Sellers in a lecture before the 
Franklin Institute, will be found in Cassiers Magazine for 
Jane. When the first large engines and boilers for the 
waterworks of the city of Philadelphia were installed some 
years ago, it was found, upon testing, that the boilers were 
insufficient for their purpose. Mr. Oliver Evans, who had 
designed the engines, had specified the length of the grate 
bars and the width of the furnace to be used, as also the 
length of the boilers, which were of the plain cylinder 
type.; but the wise men of the city government believed 
that they could do better by making the boilers much 
longer than he had suggested, and they were so con- 
structed. Upon their failure to do the work, Mr. Evans 
was sent for in haste to correct the difficulty. His message 
to those in charge, enforced by his presence afterwardr, 
wae that they must cut off 10ft. from the length of each 
boiler. This seemed a strange proceeding, but he soon 
explained to them that the extra length which they had 
added to his prescribed dimensions was acting as a condenser 
to reconvert steam into water, inasmuch as the heat of the 
furnace could not extend the whole length of the boilers as 
they had been built. Upon cutting the boilers down to 
their proper size they proved sufficient for their work, 
and continued to operate as long as this primitive water 
plant was in existence. 

Hub Motors. We had occasion some months back to 
refer to a hub type of motor which was being constructed 
in the United States, and now understand that a Hub 
Motor Transit Company has been incorporated in Chicago 
to run vehicles equipped with these motors. Omnibuses 
and lighter vehicles with accumulators are to be supplied 
to the company in question, who will ply them for hire 
on the public streets. Our contemporary, the estern 
Electrician, gives an illustration of one of these hub moters 
complete with the wheel. In the omnibus size the external 
diameter of the hub is 16in., while the wheel will be 40in. 
in diameter. Roller bearings will be used throughout in 
this motor in order to reduce the friction of the moving 
parts, which is essential, as both the armature and magnets 
revolve, The internal gearing arranged in these motors 
is neat, and gives a reduction of about 1 to 4. The 
diameter of the pneumatic tyre used on the omnibus wheels 
will be 6in., and the wheel complete with its 6-h.p. motor 
will weigh about 500lb. The accumulators on the 
omnibuses will consist of 80 cells, which weigh 4, ooolb. 
A number of different types of accumulators are to be 
experimented with. The three speeds of these motors 
will be three six, and twelve miles per hour. The 
control will not be in the usual way, by keeping the 
accumulators in series and grouping up the motors into 
series and parallel combinations. Instead of this the motors 
will be always kept in parallel, and the accumulators will 
be grouped in various series-parallel arrangements. The 
charging station is to be placed in the middle of Chicago, 
and it is stated that the omnibuses are to be on the streets 
within 90 days of the 12th ult. 

Soldiers’ Home of Rest.—In connection with the 
building trades’ gift to the nation, which is to consist of a 
home of rest for discharged soldiers at Bisley, an electrical 


.section has been formed to take in hand the electric light- 


ing of the home, which will have accommodation for 100: 
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diacharged soldiers. A most influential committee has 
been formed to make arrangements for this installation, 
and, we presume, also to find the money for carrying out 
the electric lighting. This committee is as follows: 
Messrs. M. Byng, A. Collins, H. Edmunds, R. K. Gray, 
R. Wallis-Jones, A. B. W. Kennedy, F.R.S., J. E. Kingse- 
bury, W. L. Madgen, E. Manville, Sir W. H. Preece, 
K.C.B., F.R S., and Mr. R. P. Sellon, with Prof. J. Perry, 
F.R.S. (president, Institution Electrical Engineers) as 
chairman, and Messrs. Alabaster and Gatehouso as hon. 
treasurers, and Mr. W. G. McMillan (secretary, Institution 
Electrical Engineers) as hon. secretary. Mr. Adrian 
Collins has given his assistance by drawing up the 
specifications for the generating plant, wiring, and fittings, 
and for any arrangements that may be found to be 
desirable for the supply of electric power in the laundry, 
workshops, or elsewhere. As soon as this specification is 
ready, the committee hopes to appeal to the electrical 
trades for gifts, either in money or in kind, to enable 
them to equip the homes satisfactorily, and they are 
hopeful that the contributions will not only suffice for this 
purpose, but will provide a substantial surplus that may 
be handed over to the Princess Christian's Fund for the 
maintenance of the homes. Already, even before any 
general appeal has been put forward to the electrical trade, 
very satisfactory progress has been made. 


The Thomson Magnetic Blow-Oat.—A legal action 
has just beon fought in the United States Circuit Court in 
New York as to the validity of the Thomson magnetic 
blow-out patent, dated April, 1899. The suit was brought 
on two patents, one of which was for a magnetic field in 
an electric switch to dissipate the arc formed by breaking 
the circuit, and the other. for, a shield of insulating material 
to control the place of formation of the are. Judge 
Wheeler held that the first-mentioned patent had been 
declared invalid bya previous decision, and confined attention 
to the second patent, which he sustained. Referring to a 
claim of invalidity owing to priority of invention, he said 
that only one of the citations used an insulating device as 
a guard, but that the safety device of this patent did 
not appear to be any arc-dispelling device of a circuit 
breaker for constant use, but to be a device for suppressing 
the formation of an arc under the occasional and extra- 
ordinary circumstances of electrical storms, to guard 
against danger from lightning. In the opinion of the 
Court it had not any combination with a circuit breaker 
and a magnetic field for dispelling an arc formed by 
continual breaking of the circuit in the operation of 
powerful electric machines; and the addition of an insulat- 
ing shield to the prior combination of the magnet with a 
circuit breaker seems to be new and highly useful, and 
patentable whether the combination of the magnet with 
still prior machines was patentable or not. These claims 
were for this addition of the shield to the combination of a 
magnet with a circuit breaker, thus forming a new and 
useful combination, which was patentable as such. The 
Court concluded that in this view of the invention the 
infringement of them by the defendant appeared to be 
made out. Notice was given of appeal against the 
decision. 


Electric Distribution in France.—We are pleased 
to note that the Compagnie Electrique de la Loire has 
obtained such a large demand for light and power that it 
has been compelled to reorganise its generating station, and 
to order some new generating units of large capacity. 
These new machines will be mounted on a plot of land 
acquired for the purpose, which has sufficient area to 
accommodate eventually some 100,000 h.p. of machinery. 
At present only one new steam dynamo is on order, which 


will have an output of 1,500 kw. The dynamo is being 
supplied by the Oerlikon Company, while the firm of 
Dujardin, of Lille, àre making the engine. This engine is 
to be triple expansion, with two low-pressure cylinders and 
four cranks placed at angles of 90deg. The valve gearing 
will be of the Corliss type, and every precaution is being 
taken to ensure economy in working. The most economical 
load of the engine is to be 1, 200 h. p., but it will continue 
to give economical results at considerably higher loads than 
this. The cost of the engine at Lille is £5,400. The 
alternator supplied by the Oerlikon Company will be of 
the three. Phase type, with fixed armature and revolving 
field, and is designed to give a frequency of 50 at a speed 
of 85 revolutions per miaute. The current will be gene- 
rated either at 5,500 volts, or at a pressure of ‘half 
that, according to the choice of the company. The cost 
of the alternator with exciter, delivered at St. Etienne, 
is to be £3,280. The arrangement of the new station will 
provide for each steam-engine being independently supplied 
by four boilers. It is gaid by our contemporary, the 
Bulletin des Usines Electriques, that the Compagnie Electrique 
de la Loire now distribute power at a price which is much 
cheaper to the user than steam-engines for all sizes up to 
10 b.p. In fact, the supply is rapidly replacing all small 
gas-engines and steam-engines in the district. 


Imperial Telegraphs.— On Monday last Sir E. 
Sassoon read a paper at the Society of Arts on the subject 
of Imperial telegraphic communication. In the paper he 
gave a history of the British cable companies, and stated 
that they had been helped to a very large extent by 
Government subsidies. In spite of this, however, the rates 
to the East were almost prohibitory, and he urged that 
a great reduction should be made. Some redaction had 
been made, but this was not nearly sufficient to make the 
cables useful to the ordinary commercial man. He thought 
the Government should in this respect, as in gas, electric 
light, and other undertakings, have the right to object to 
exorbitant charges. The impending realisation of the 
Pacific cable had, he thought, shown the companies that to 
some extent the time for trifling had passed, and they were 
going to lay a Cape-to-Australia cable, and to charge 
reduced rates. From the reductions in the rate per word 
made at various times an increased revenue had always 
resulted, and consequently it would pay the companies to 
make a rate at which an ordinary person could make use 
of the cables. Sir Henry Fowler also pointed out that 
although private enterprise had its advantages, he did not 
know whether they could say that the result had been 
advantageous in this case, and he thought it would be 
admitted that this was a matter which could not be left 
any longer in private hands. If commercial interests only 
were involved, the matter might be left to the higgling of 
the market. But the question was a matter for the Empire, 
and it was essential that they should endeavour to bring 
their Colonial fellow-subjects into the closest communica- 
tion with England. It was worth while to spend public 
money to effect this, and such a great empire, with colonies 
in every part of the world, ought to have its own 
communications under its own control. Other speakers 
following also voiced this opinion, it being mentioned that 
the tate to Bombay was 4s. per word, while that to 
Australia was exactly the same, the message having to pass 
through Bombay, which is about half way, in order to 
reach its destination, A very different opinion was given 
on the same date at the Royal Institution, when a paper 
was read by Lieut. Bellairs on The Routes of Submarine 
Cables.” He thought that in laying lines to assist 
commerce, all that was wanted for other purposes was 
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MESSRS, FERRANTI’S HOLLINWOOD WORKS. 
(Concluded from page 781.) 


Of equal interest with the Ferranti high-tension switch 
gear, though perhaps not so well known, is the standard 
e mtinuous- current lighting and traction switching gear 
manufactured by the firm. We saw several very fine 
examples of the latter type of switching gear in various 
stages of erection at the time of our visit to the Hollin- 
wood works. The standardisation of central-station con- 
tinuous-current switching gears as required to-day is 
rendered somewhat difficult owing to the many differences 
in arrangements required for the control of various types 
of machines, circuits, balancers, batteries, and boosters, 
this variance being brought about by the special require- 
ments of the district to be covered by the supply and 
differences in details of connections, ete., set forth by con- 
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sulting engineers in their specifications. But Messrs, 
S. Z. de Ferranti, Limited, have successfully adopted a 
standard design of continuous-current switching gear after 
having carefully balanced the varying conditions involved. 
The gear is designed for employment in connection with 
lighting and traction schemes where the supply is’ distri- 
buted at pressures varying from 400 to 600 volts. The 
principal features and merits of the design will be beat 
exemplified by a description of the gear, the general 


construction of which is similar to, and, in fact, 
based upon the Ferranti standard type of high- 
tension switching gear already described, which has 


obtained such marked success. The base consists of a 
number of heavy slate panels fixed in a horizontal position 
and grouted into the station wall. Between these main 
slates, and sliding into grooves in them, are arranged a 
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space usually necessary at the back of the switchboard and 
between it and the wall being, moreover, saved, thus allow- 
ing more room in the front. The switches, instruments, 
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Fig, 20. 


bus bars, and other appliances are mounted in such a way 
that each appliance and each conductor of different 
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number of division slates about din. thick, dividing the whole | potential is separated by some insulating material, each 
base into a number of distinct compartments. By this | switch being mounted in an entirely separate compartment. 


means the usual steel framework is avoided, the valuable 


Where it is required to control compound - wound 
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machines which have to answer the double purpose of | incoming machine potentials respectively. These instru- 
generating energy for traction as well as lighting, panels, | ments are hooked on to their contacts, and hence may 

; | be quickly and safely detached from the board without 
removing any nuts, bolte, or cable connections. In some 
cases, to save the necessity of a voltmeter for each machine, 
a voltmeter contact is provided in the switch panel, by 
which means a common voltmeter may be connected to any 
incoming machine. The bus bars are made up of thin 
copper strip of high condactivity, firmly clamped together 


7 AUSES Tamon Bane and arranged in recesses under the voltmeters. There are 
| | two sets of three bars—positive, equaliser, and negstive— 

“Uy une Poe Coane as shown in Fig. 19, for the traction and lighting systems 
. | sD respectively, Chopper type change-over 1 with 

, | 5 massive contacts are arranged on the same panels, by which 

; 2 I the machines may be connected to either system. It is 
A... possible to couple the positive and equaliser change-over 


switches by one handle, leaving the negative switch to be 
operated independently. This negative switch may then 
be used for paralleling the incoming machine after closing 


Sior View THRO’ au : ö 
cc r ron Swrren Panes 
coce Na i 
VOLTMETER 
m AJ 
r ͤ eee: III 


l RESCULATING AMMETER 
— — Resistance 


HANOLE 

255 DAY BAVNS 
sae 7 

SENEN Cp es eee ES 


o| 


WO 


SISS 


USES 
Fia. 22. 
as shown in Fig. 19, are used. Referring to this illus- 


tration, it will be seen that the voltmeters are mounted makaka || paiman || Sone || padng || aati} — 


Fia. 24. 


the circuit breaker, which will open the circuit again if 
there is any fault on the machine. The circuit breaker is 
placed in a vertical line with the negative change-over 
switch, with which it is connected in series. It consists 
of a quick carbon break switch and an automatic 
attachment, as shown in Fig. 20, with the switch “On.” 
The switch blade, it will be seen, swivels from the fulcrum 
at the bottom of the panel, contact being made at the top 
by a flat surface on the blado pressing against a set of 
laminated copper plates. The release spring for the switch 
is fixed behind these contact plates. The blade is held up 
against the compression of this release spring by a trigger 
at the bottom, whereby the power tending to throw the 
awitch out is utilised in improving the electrical contact. 
There are no jaws for the blade to slide into, and, there- 
fore, no mechanical friction to be oyercome, a feature 
whereby the mechanical resistance is minimised and the 
switch rendered perfectly free to open immediately the 
, l release trigger is raised, either by the automatic attachment 
on the top slate, each being of the edgewise type, with | in the panel beneath or by a downward pull on the handle. 
a large open scale, and indicating the bus bar and The action of the switch is further characterised by its 


Fig. 23. 
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reliability, while another advantage claimed is that it 
enables the circuit to be opened and closed by operating 
the one handle, as described above. The automatic attach- 
ment fixed in the panel below the switch is arranged 
to lift the trigger, and thus throw off the switch 
on reversal of current or excess overload. This auto- 
matic device can at any time be removed without 
interfering with the switch. It may be replaced by a 
fuse or another automatic attachment, the alteration being 
easily effected without the use of any special tools. The 
lugs projecting from the back of the attachment engage 
into a set of laminated contacts, making all necessary 
contact, and also forming the necessary means for holding 
down the appliance and fixing it in position. A roota Di 
wattmeter, provided with a short-circuiting plug, is mounte 

in a separate panel by the side of the quick-break switch. 
The generator main current is indicated by an edgewise 
ammeter, which plugs, like the automatic device, into 
laminated contacts. Both instruments are arranged so that 
they may be quickly removed from the board if necessary. 
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back slate, usually white enamelled, is fixed on the surface 
of the wall in between the main slates. The traction feeder 
panels, three of which are shown in Fig. 23, each consist 
of positive or line bus bar, ammeter, and circuit breaker 
with an automatic device or fuse similar to those used on 
the dynamo panel. In addition, there is provided a kicking 
coil and lightning arrester, these several appliances being 
in separate compartments and entirely surrounded by slate- 
work. It is preferable on these panels to use fuses in place 
of the automatic devices, in which case the auxiliary 
switch, described in connection with the dynamo pane; is 
rendered unnecessary, since if there should be any fault on 
the line, it will be developed by the fuse blowing as soon as 
the circuit switch is closed. Moreover, the fuse will permit 
of a sudden temporary rise in current, which is common to 
traction circuits, whereas, under similar conditions, the 
magnetic automatic device would open the circuit imme- 
diately. Considering that the use of fuses or magnetic devices 
is such an open question, Messrs. Ferranti have wisely 
designed their gear so that either can be used without 
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The regulating resistance, combined with a sliding 
switch for controlling the field current of the dynamo, is of 
the special open type previously described. It is usual 
fix these rheostats in a cellar under the switchboar 
platform when the latter is. only 2ft. or 3ft. above the 
atation floor, but where the platform is situated on a 
gallery the rheostats are suspended ander the gallery, or 
supported on girders grouted into the wall. But in any 
case they are connected by a straight spindle direct to a 
handwheel mounted on a slate base, in a direct line with 
the remainder of the dynamo controlling gear. 7 

We have already given several illustrations of these 
rheostats, but venture to give yet another (Fig. 21), which 
should assist the reader in understanding the constructional 
details of this compact form of resistance. An exciter 
field switch, sometimes required in series with the 
shunt field winding, may be placed on the slate base near 
the rheostat handwheel. Fig, 22 shows a complete side 
view 1 the panel, from which the method of fixing 
the main slates in the wall is at once apparent. A jin. 
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disturbing the construction of the parts fixed on the slatee. 
The negative return feeders, not shown in the illustrations, 
are usually fixed on a centre panel connecting through an 
ammeter to the negative bus bar. When necessary, special 
provision is made for connecting a negative booster in this 
circuit, in such a manner that the booster may be put in or 
out of circuit at will. In some cases it is found desirable 
to connect boosters on to the outlying positive feeders, 
particularly where there is a considerable potential drop 
due to long mains. For this purpose a change-over booster 
switch is fixed in a separate panel. Three panels of the 
Ferranti atandard lighting feeder type are shown in Fig. 24. 
Each of these is designed for a three-wire feeder. As in 
the case of the dynamo panels, the voltmeters are placed 
on the top slate. The edgewise ammeter is fixed in a 
similar position to that on the traction feeder panel, and in 
other respects the panels are somewhat similar in construc- 
tion, but the switches and fuses are double-pole, while 
kicking coil and lightning arresters are not so essential. 
The special cable receiver is shown receiving a triple- 
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concentric cable, the intermediate conductor connecting to 
the case of the receiver and from thence by a link to the 
mid-wire bar, running longitudinally along the under- 
side of the bottom slate. Suitable provisione may be 
made here, as on the traction feeder panel, for 
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boosters where long distance mains necessitate this com- 
plication. The controlling and regulating gears for 
balancers, battery, battery booster, negative booster, otc., 
are all arranged in the manner described, the principal 
aim of the design being to produce a centre of the system 
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tage of which has been duly emphasised. The gear can be 
extended at any time without interfering with the con- 
tinuity of supply, sufficient space being left in the first 
instance between the different sections to facilitate this. 
A Board of Trade panel, of Messrs. S. Z. de Ferranti's 
design, contains the usual standard instruments of Messrs. 
Elliott Bros.’ make for all regulating tests. 

The special construction entailed by the Ferranti switch- 
ing gear, as compared with the usual type of flat-back 
switchboard, in connection with which latter instruments, 
switches, etċ., may be indiscriminately placed and connected 
at the back in accordance with diagrams, is perhaps more 
costly in the first instance, because each connection has to 
be carefully and mechanically made, but in the long run 


it is claimed, with considerable justification, to be more 


economical, because it will last, and need but little 
attention. The insulation is perfect, and, what is of 
utmost importance, the chances of damage by fire are very 
remote. 

In conclusion, we may briefly refer to the winding and 
transformer shop at the Hollinwood works, a portion of 
which is shown in the accompanying illustration (Fig. 25). 
The amount of work executed in this department is, of 
course, immense, but the alternator parts, etc., which con- 
stitute a considerable portion of its turn-out, have been 
sufficiently described in connection with the completed 
machines turned out in the main erecting shops. But 
something may be said about the transformer work of the 


department, an idea of the extent of which may be gathered 


from Fig. 25. A useful feature in connection with the 
Ferranti type of transformer is the containing tank supplied 
therewith. The Ferranti patent street transformer tank 
is designed to take any size of transformer up to 50 kw. 
capacity. The great advantage which this arrangement 
affords is that when the cast-iron containing tank is once 
placed under the road or pavement, it need never be 
disturbed. For instance, should it be desired to change 
the transformer, this may be readily done by removing the 
covers of the tanks and withdrawing the plug fuses, thus 
leaving the transformer free for lifting. 

In the street transformers of the Ferranti type the con- 
nections are mechanically made, the transformers, together 
with all connections, being firmly attached to the founda- 
tion plate, thus preventing humming and dangers arising 
from loose cables, bits of insulation, etc. The high-tension 
connections are arranged. for a ring main system, a 
tapping being taken off from the main through an oil-break 
fuse to the inner terminals of the transformer, and through 
a suitable plug to the outer terminal of the same. Insulated 
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which is absolutely reliable, compact, safe, and simple to 
operate, and by the use of which fire risks are minimised. 
The connections are all visible from the front of the board, 
and can be understood at a glance. There is no back, and 
therefore no tangle of cables and bar connections, the advan- 


plugs are provided, so that the ring main may be broken 
to enable the repairs of a defective portion of the cable to 
be executed without disturbing the continuity of the supply 
to the consumers. Further, the high-tension connections 


are efficiently guarded and insulated. All the cables are 
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led through watertight glands. Four secondary cables are 
led in each, connecting to D.P. plug switches or fuses to 
the terminals of the transformer. A Cardew earthing device 
is fitted to comply with the Board of Trade rules, while a 
tray filled with calcium keeps the inside of the tank dry. 
The transformer itself is of the core type, and is made in 
the following standard sizes: 5, 10, 15, 20, 25, 30, and 50 
kilowatts, for any periodicities. The construction of these 
transformers is based on a very lengthy experience, the 
Ferranti transformer being among the first to be made. 
With the object of producing a transformer which is stable 
and reliable, with high efficiency, good regulation, and what 
is most essential, will stand the usages of time without 
deterioration, the best materials are liberally ory by 
Messrs. Ferranti, Limited, in the construction of these 
transformers. Special attention has also been given in the 
design to use these materials to the best advantage, and 
at the same time to obtain a maximum cooling surface 
throughout, particularly on the inaccessible interior parts. 

Messrs. Ferranti have also standard designs for trans- 
former tanks suitable for use in sub-stations, these tanks 
being fitted with perfectly watertight joints. They are 
also 5 with a chamber at the top, which can be 
readily got at by the removal of a lid. This chamber can 
be made to contain high- tension fuses, low. tension plug 
fuses or switches, and all necessary terminals for receiving 
single or concentric high and low tension cables, and, if 
necessary, terminals can be provided for two secondary 
voltages or for a three-wire secondary system. Fig. 26 
shows a section of this sub-station transformer, from which 
its construction will be readily understood. 

Mention may here be made of a low-tension plug fuse- 
board (Fig. 27), specially designed and constructed b 
Messrs. Ferranti, Limited, for sub-station equipment. It 
consists of two bus bars, inner and outer, divided from 
each other by a slate partition, contacts and terminals being 
provided for connecting the secondary of the transformers 
through plug fuses or plug switches to these bars, and for 
taking away circuits from the same through a plug fuse or 
plug switch of similar type. The plugs are of substantial 
design, each one being capable of carrying up to 300 amperes. 
The cable terminals can be connected either at the front or 
at the back of the board. In Fig. 26 one set of transformer 
terminals is shown on the front, the circuit terminals being 
behind the slate. The circuit and transformer panels are 
distinguished by name plates fixed on each panel on the 
horizontal centre line of the gear. This arrangement is 
suitable for any voltage not exceeding 220. 

A great deal more might be said about Messrs. Ferranti’s 
Hollinwood works and the apparatus through which the 
firm has become so well known to the electrical world, but 
the space at our disposal is limited. From what has already 
been said, however, some idea of the extent and admirable 
organisation of the works, not to mention the enormous 
amount of work at present in hand, will have been gathered. 
It is easy to appreciate the very great skill and energy 
which has necessarily been accented: in bringing the works 
organisation and various types of apparatus manufactured 
to the standard degree of perfection indicated. Upon this 
happy state of things at Hollinwood those who may have 
contributed to that vast expenditure of energy, and, above 
all, Mr. S Z. de Ferranti, must be heartily congratulated. 
Mesers. S. Z. de Ferranti, Limited, are showing the way 
which might with advantage be followed extensively if the 
reputation of the old country is to be maintained in the 
face of outside competition. 


Te 
ARC LIGHTING OF THE STRAND. 


+ 


The question of lighting the principal streets of the 
parish of St. Martin-in-the-Fields by electricity is not a 
new one, but feeling the necessity for better lighting of 
the parish generally, the Lighting Committee asked the 
Vestry on Feb. 2, 1899, to refer the question to them 
for further consideration and report. This request was 
granted, and it was taken as a general approval of the 
principle—viz., that electricity should be used. Upon this 
the Lighting Committee, on Feb. 14, 1899, instructed the 


r 


surveyor to report upon the subject and to obtain tenders | 
from the three companies supplying electricity in the 

parish for lighting the main thoroughfares, and also to 

report as to the advisability or otherwise of combining 

the scheme with a refuse destructor for the disposal of 

house and street refuse. 

The surveyors report, dated March 7, together with 
the tenders, were duly considered by the committee and 
recommended to the Vestry, with slight alterations, for 
adoption on April 20. The principle of electric lighting 
was agreed to, but the details were referred back, and after 
further consideration were approved by the Vestry on May 4. 
The scheme consisted, in round figures, of 100 arc lamps, 
each giving the light of 1,000 candles. In order to secure 
the utmost possible safety against accidents and con- 
tingencies, the lamps have been ranged in circuits of 
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Fie 2.—Type of Lamp used 
l over Kefuges, 
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Fig. 1.—The Aro Lamp Standard used in the Strand. 


twenties, so interleaved that no street is dependent upon one 
circuit alone for its supply. This arrangement of lamps on 
alternate circuits has two advantages: it not only provides a 
safeguard in case of accident, but it also will allow a portion of 
the lamps to be extinguished after midnight, should such 
a course be found desirable. Arc lamps would also have 
been provided for Drury-lane and Horse Guards’-avenue, 
but the adjoining districts of St. Giles and Westminster 
were not willing to participate in the scheme. The Vestry 
of St. James’s, Westminster, and the Strand District Board 
of Works, the other neighbouring parishes, are joining in 
the scheme, in so far as the streets lighted are boundary 
streets. 

In order to obtain suitable standards a competition was 
invited, and premiums of £10 and £5 were kindly given 
by the chairman of the committee and Mr. Horner 
respectively for the best designs. About 50 designs were 
submitted, and Messrs. Singer and Sons, of Frome and 
London, obtained tho first award, and ultimately the 
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contract for the supply of the standards, The second 
award was given to Messrs. Benham’ and Froud, of 
Chandos-street. These standards (Fig. 1) are unique in 
pattern, and are unlike any previously fixed in London 
or elsewhere. They consist of three parte: (1) the 
foundation base, which is buried in concrete beneath 
the surface of the street; (2) the main standard of cast 
iron bolted to the lower base, which is decorated with the 
coat-of-arms and name of the Vestry, a figure of St. Martin, 
modelled from a sketch by Mr. Seymour Lucas, R.A.—the 
base of the standard contains the switchboard and other 
necessary electrical apparatus; and (3) there is the lamp 
carrier, fixed into the top of the standard, composed of 
wrought and hammered iron of a simple but ‘elegant 
design. The lamps (Fig. 1) fixed on the footways differ 
from those (Fig. 2) on the refuges in the centre of the 
streets, in so far as the lamps from them “ ” over the 
carriageway, and are known as the “snowdrop ” or swan- 
neck pattern, and these are fitted with hauling gear toenable 
the lampe to be raised and lowered for trimming purposes 
without the use of a ladder, otherwise an extension” or 


“tower” ladder would have had to be used, which would 


Fria. 3.—Approved Design for Wall Bracket. 


somewhat interfere with the traffic. Thé refuge columns 
will be trimmed by means of climbing irons, inserted in the 
column as the man ascends, and withdrawn again when he 
has finished. „ 

The laying of the cables and the construction of the road 
and foot way boxes were commenced in the autumn by the 
Charing Cross and Strand Electricity Supply Corporation. 
The Vestry decided to undertake the rest of the work 
itself, and the whole of the repaving of the trenches, the 
fixing of the bases, columns, carriers, and refuges has been 
done by their own workmen under the personal super- 
vision of the surveyor to the Vestry, Mr. George Green, 
A. M. I. C. E., to whom great credit is due for the success of 
the undertaking. The completion of the scheme has been 
considerably delayed, owing to the enormous pressure of 
work in the metal trades and the impossibility of obtaining 
castings with any speed. Owing to the subsoil of the 
streets being so much 0 8 by mains and pipes of every 
description, as well as by innumerable vaults,. ovens, 
cellars, subways, etc., a good deal of difficulty was found 
in obtaining suitable or possible sites for the bases. No 
less than six different bases were designed by the surveyor 
to overcome these difficulties, in addition to which, in 
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piers were allowed to be built on private premises upon 
which to erect the columns. These circumstances have 
added materially to the cost. i 

The extra cost to the parish for the first seven years, 
over and above the present cost of gas-lighting, is estimated 
at £1,400 per annum, and after the expiration of that 
period, when the instalments of capital and interest on the 
amount borrowed have been paid off, the extra cost will be 
reduced to some £560 per annum. 

Messrs. Oliver and Co., of Woolwich, are the engineers 
supplying the lamps, hauling. gear, and other electrical 
apparatus. The arc lamps are of this firm’s double-carbon 
type, burning for 36 hours without recarboning. . The 
lamps are of the well-known clutch type, with several 
improvements recently introduced by Messrs. Oliver and 
Co., which not only make the lamp more perfect in regard 
to steady burning, but also in its lasting properties. 0 
general construction is of sound mechanical and electrical 
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Fia. 4.—The Oliver Arc Lamp, showing Method of Lowering Giobe. 


design, and’a prominent feature is that, by: the removal of 


-at most two screws, any single part of the lamp may be 
removed without in any way disturbing the others. Every 


part is carefully made by special tools, and a complete 
system of interchangeability is employed. The raising and 
lowering gear, to enable the bracket lamps to be trimmed 
without the. use of ladders, has been specially designed for 


the use on a high-tension circuit, such as the present, and is 


worked by a handle through a hole in the base of the post. 


In the base of the post are fixed isolating switches, auto- 


matic cut-outs, and substitutional resistances (also of Messrs. 
Oliver and Co.’s design and manufacture) mounted on a 
switchboard. Fig. 4 shows a section of the lamp, illustrat- 
ing the method of securing the globe and the lowering of 
the same for heer ase 

The supply of electric energy to the public lamps 
was, after competitive tenders had been received by 


the Vestry, entrusted to the Charing Cross and Strand 


Electricity Supply Corporation, Limited, who offered the 
Vestry very advantageous terms. oa ae 
The street-lighting has-been carried out in the following 
streets: Haymarket, Panton- street, Whitcomb - street, 
Leicester-square, Pall-mall East, Cockspur-street, Charing 


many cases, mains had to be diverted, and in some cases | Cross, Whitehall, Whitehall - avenue, Whitehall - place, 
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Northumberland - avenue, Villiers - street, Strand, Agar- 
street, Dake-street; King William-atreet, Chandos-street, 
Adelaide-street, Duncannon-street, Trafalgar- square, St. 
Martin's- place, St. Martin’s-lane, Cross · road, 
Green-street, Garrick-street, Cranbourne-street, Long-acre, 
Bow-street, and Endell-street. The Lighting Committee 
who have so zealously carried out the scheme consists of 
Mr. Dudley James 1 Mr. E. L. Berry (vice- 
chairman), and Messrs. Bailey, Daniel, Dovey, Fendick, 
George, Horner, Jaxone, Slatter, Steele, Tozer, ner, and 
Walkley, together with Lieut.-Colonel Probyn, J.P., L C. O., 
and Mr. David Laing (chairman and vice-chairman of the 
Vestry). As St. Martin's is the Royal parish, it was only 
fitting to select the Queen’s birthday as the day when the 
new lighting should first be inaugurated. _—. 


INSTITUTION OF ELECTRICAL: ENGINEERS. 


The following is the report of the Council presented 
to the annual general meeting held on May 24, 1900: 


Incorporation of the Northern Society of Electrical Engineers 
with the Institufion.—It is with great satisfaction that the 
Council reports that, in the early part of the period under 
review, the Institution was approached by the Northern Society 
of Electrical Engineers with a view to the incorporation of that 
society in the Institution, and that, as the result of the ensuing 
conferences and negotiations, the incorporation has since been 
effected in accordance with No. 67 of the articles of association. 
The Council has agreed to remit the entrance fees of members 
of the Northern Society now admitted to membership of the 
Institution in consideration of the undertaking of the society 
to transfer to the Institution the cash balance standing to the 
credit of the society when its accounts are closed. It is con- 
fidently hoped that the union will prove to be of great benefit 
to the members of each of the societies. 

Local Sections. — The Council has also the pleasure of report- 
ing that members and others resident in several centres of the 
electrical industry in the United Kingdom have applied, under 
articles numbered 65 and 66 of the new articles oF association, 
for the creation of local sections of the Institution in their 
respective districts, and that, in consequence of these petitions, 
active local sections are now in operation in Dublin, Glasgow, 
the Manchester district, and Newcastle, the Manchester section 
having taken the place of the late Northern Society of Elec- 
trical Engineers now incorporated in this Institution. A local 
section has also been created in Cape Town. General rules and 
regulations for the management of local sections at home and 


abroad have been drawn up, and the organisation of the sections. 


has already assumed a definite form. The Council congratulates 
the Institution on the initial success of a movement which pro- 
mises not only to make the Institution more directly useful to 
its provincial and foreign members, but also to strengthen the 
Institution itself by rendering it more truly representative of 
the profession of electrical engineering as a whole, and of the 
interests of the British electrical industry at large.. 

Elections and Transfers.—The Council has the pleasure to 
report that during the twelvemonth ending May 24, 1900, acting 
in accordance with Article 17 of the articles of association, 
it has elected Mr. Joseph Wilson Swan, F.R.S., the last past- 
president of the Institution, an honorary member. Notwith- 
standing the increased severity of the rules relating to the 
qualifications for membership, and the strictness with which 
those rules are enforced, the total of the additions to the 
register by election at ordinary general meetings during the 
same period has been 401. This number is much above the 
average, and is made up as follows: 25 members, 88 associate 
members, three foreign members, 152 associates, and 133 
students. Adding to these the honorary members and the new 
members transferred from the Northern Society of Electrical 
Engineers at the time of incorporation, the total is 471, com- 
prising one honorary member, 53 members, 113 associate 
members, three foreign members, 168 associates, and 133 
students. Nineteen candidates have also been approved for 
ballot to-night. Six associate members, one foreign member, 
and 12 associates have been transferred to the class of members, 
whilst 85 associates have been transferred to the class of 
associate members, and 33 students to that of associates. 

Deaths and Resignations.—The Institution has to mourn the 
loss by death of one past-president (Prof. David E. Hughes), 
nine members (Mark Bevan, T. Buckney, J. D. Doyle, P. B. 
Elwell, L. Epstein, Frank King, Joseph 
Smith, and Frederic Wyles), and eight associates (J. Chapman, 
H. J. Clipperton, H. T. Constable, M. Cooper, W. B. Edgar, 
J. J. Tough, W. C. Smythe, and L. G. Willmott). Three 
members, two associate members, one foreign member, 
25 associates, and five students have resigned since the date 
of the last report. 


Morgan, Benjamin. 


Papers.—In addition to the inaugural address of the Presi- 
dent, the following papers have been read and their publication 


in the Journal ordered :—At ordinary general meetings: The 


Cost of Steam Raising,” John Holliday; ‘‘ Influence of Cheap 
Fuel on the Cost of Electrical Energy,” R. E. Crompton (past- 
president); ‘‘ Electrical Time Service,” F. Hope-Jones ; ‘* Report 
of Swiss Visit Committee on the Visit of the Institution to 
Switzerland” ; ‘‘ An Electrolytic Centrifugal Process for the 
Production of Oopper Tubes, S. Cowper-Coles (member); 
“The Standardisation of Electrical Enginéering Plant, 
R. Percy Sellon (member); On the Applications of Elec- 
tricity in Medical and Surgical Practice,” H. Lewis Jones, 
M.D. (associate); Storage Battery Problems, E. J. Wade 
(associate); The Electrical Equipment of Ships of War,” 
C. E. Grove (member); The Electrical Transmission of 
Power, Prof. G. Forbes, F. R. S. (member); The Calculation 
of Distributing Systems of Electric Traction under British Con- 
ditions,” H. M. Sayers . „A Friotionless 
Motor Meter, S. Kvershed (associate- member); Alternating - 
Current Induction Motors, A. O. Eborall (associate). At 
meetings of local sections: Glasgow The Problem of Arc 
Lighting from 250-Volt Supply,’ W. B. Sayers (member) ; 
Duablin—‘' Inaugural Address of Chairman, Prof. G. F. 
FitzGerald (member); Giasgow—‘‘ Method of Charging for 
Public Supply of Electricity,” W. W. Lackie (member); 

lasgow—‘‘ Some Considerations concerning Electric Driving,” 
H. A. Mavor (member) ; Newcastle—‘‘ Inaugural Address of 
Chairman,” A. W. Heaviside (member). At an extra-ordinary 
meeting in Zürich: The Utilisation of the Schaffhausen 
Water Power,” A. Amsler, Ph.D. The attendance at the 
ordinary general meetings has been well maintained. By 
the kind hospitality of the two societies, the meetings from 
November to April have been held, as in previous years, in 
the rooms of the Institution of Civil Engineers, and two of 
those in May in the rooms of the Society of Arts. The Insti- 
tution is now, further, indebted to the Institution of Mechanical 
Engineers for the 1 of using their new premises for two 
extra meetings in May. 

The Publications of the Instiutution.— With reference to the 
Journal, the only change of note to be recorded is the alteration 
in the date of the commencement of the volume, which now 
runs concurrently with the session. The first number of the 
current volume, therefore, contained the Proceedings of the 
meetings in November and December, 1899, instead of those in 
January, 1900, as would have been the case under the old 
system. Recognising the great value of Science Abstracts to 
the electrical engineer in placing before him an epitome of most 
of what is valuable in the current literature of his subject 
throughout the world, the Council has agreed with the Physical 
Society for the continuance of the publication under the joint 
control of the two societies for a further period of at least three 
years, or of so much longer as may be found mutually agree- 
able. The scope of the Abstracts has now been enlarged, 
sections relating to steam plant, oil and gas engines, motorcars, 
and medical electricity having been added, so that the work 
now appeals to a larger circle of readers than it has done 

reviously, and the growing appreciation in which it is held is 
indicated by a considerable increase in the proceeds from sales 
to non-members of the two societies. The namber of Abstracts 

ublished was increased from 1,423 in 1898 to 2,000 in 1899. 

he publication of the following papers in the Journal as 
original communications has been ordered : in Part 142, ‘‘ How 
Condenser and Choking-Coil Currents Vary with the Shape of 
the Wave of the Applied E. M. F.,“ A. Russell (member); in 
Part 144, A Two-Phase Rotary Converter and a Note on the | 
Regulation of Rotary Converters, E. Wilson (member); in 
Part 144, The Air-Gap Induction in Continuous-Current 
Dynamos, C. C. Hawkins, M.A. (member), and R. Wightman ' 
ae in Part 146, Note on Air-Gap and Interpolar 
nduction, F. W. Carter, M.A. (associate); in Part 140, The 
Reluctance of the Teeth in a Slotted Armature,” W. B. Hird 
(member) ; in Part 146, ‘‘On the Absolute Values of Capacity 
Measurements,” J. Elton Young (member). 

Annual Premiums.—The Council has awarded the following 
premiums for papers and communications accepted during the 
current year. No paper on a telegraphic or telephonic subject 
having been — the Fahie premium is not awarded. 
Only those that were in type on May 10 were considered 
eligible, papers accepted for publication after that date being 
reserved for consideration in awarding the premiums in 
1901: the Institution premium, value £25, to Mr. G. E. 
Grove, member, for his paper on The Electrical Equip- 
ment of Ships of War.” The Paris Electrical Exhibition 
premium, value £10, to Mr. S. Evershed, associate member, 
for his paper on A Friotionless Motor Meter.” Two extra 
premiums, value £10 each, respegtively to Prof. George Forbes, 
F.R.S., member, for his paper on Distant Eleotrio Power 
Transmission,” and to Mr. H. M. Sayers, associate member, 
for his paper on ‘‘The Calculation of Distributing Systems of 
Electric Tractions under British Conditions.” A premium, 
value £5, to Mr. A. Russell, member, for an original com-' 
munication entitled How Condenser and COhoking-Coil : 
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Currents Vary with the Shape of the Wave of the 1 aay 
E.M.F.” A premium, value £5, to Messrs. O. O. Hawkins, 
member, arid R. Wightman, associate, for an original com- 
munication entitled The Air-Gap Induction in Continuous- 
Current Dynamos.” The First Studente’ premium, value £10, to 
Mr. R. P. Howgrave-Graham, student, for his paper on Hertz 
Waves and Wireless 98 15 5 The Second Studenta’ 
premium, value EB, to Mr. C. B. Nixon, student, for his paper 
on Switch Gear for the Generation of the Electric Current.” 
The Third Students’. premium, value £5, to Mr. H. J. 
Humphreys, student, for his paper on Permanent ets.” 
Salomons Scholarship.—The Council has awarded a Salómons 
scholarship, value £50, to Mr. R. P. Howgrave-Graham, of the 
Technical College, Finsbury. . ase 
- Students’ Glass. — Twelve meetings of the students’ section 
have been held during the session, at 10 of which papers were 
read by students, the remaining two having been devoted to 
discussions on electrical e fara _ Visits to the following places 
were arranged for the students by your secretary during the 
year, and the Council desires. to express its thanks to those 
who, by opening their works for the purposes of these visits, 
have contributed much to the usefulness of the section: the 
Bankside station of the Citi 


rue dt 


History was again most generously granted by the Trustees of 
the British Museum for the conversazione on June 15, and the 
number of guests present was 200 above the number of those 
who attended in 18989898. F ee ee ee ee 

Annual. Accounts. and Financial. Position.—The surplus of 
income over. expenditure at the end of 1899, as-shown in the 
annual statement of accounts, demonstrates that, notwith- 
standing the contribution in respect of Science Abstracts and 
the increased expenditure: on premiums, the financial position 
of the Institution is thoroughly sound. It should, however, be 
stated that a somewhat larger proportion than usual of the 
income for the year resulted from the payment of arrears of 
subscription, owing to the fact that a phenomenally large number 
of members was afoated at: the end of 1898, and: that many of 
these new members did not pay their entrance fees and sub- 
scriptions until January, 1899. The sum of £800. ls. 2d. was 
invested on account of life ap Siege oni, leaving on Dec. 31 a 
balance of £44. 9s. 4d., which sine been invested. The 
estimated realisable amount of subscriptions outstanding on 
Dec. 51, 1899, was £450, and none of this is taken into account 
in the balance-aheet now presented. More than £200 of this 
£450 has since been received. The telegraph jubilee fund and 
the- premium fund have this year, for purposes of the annual 
statement of accounts, been merged in the general fund. In 
the books, however, nate is kept of these several amounts. 

- Building Fund.—The importance of erecting a permanent 
home for the Institution is by the Council, and they 
have accordingly taken steps to augment the building fund. 
They have transferred from the general fund the sum of £1,437. 
108. 9d:, and they have also in members to make special 
contributions ‘to the fund. In response to this appeal £131. 
11s. 6d. was paid during the two months of 1899, which remained 
after the date of the issue of the circular.. These sums, with 
the interest on capital previously invested on this account and 
other payments, have raised the amount standing to the credit 
of the fund on Dec. 31, 1890, to £7,044. 5s. 11d., as against 
£5,277. Os. 6d. at the end of 1898. K 3 

Wilde Benevolent Fund. — During the session, Mr. Henry 
Wilde, F.R.S., an honorary member of the Institution, 
generously offered to the Council the sum of £1,500 for the 
purpose of founding a Wilde Benevolent Fund, to be 
administered in accordance with the follawing extract from the 
declaration of trust: The annual income of the trust fund 
shall, subject as hereinafter provided, be applied in such 
manner as the said President and Council or Committee of 
Management shall from time to time think fit for the benefit 
of members (exclusive of honorary members, associate members, 
foreign members, associates, or students) for the time 
being of the Institution, but principally, though not 
exclusively, for those who- by their discoveries, inventions, 
or writings shall have advanced the profession of electrical 
engineering, ard for the benefit of the families of any such 
members and of any such late members being deceased, and 
for the benefit of any persons who may have been such 
members and paid their subscriptions for five years con- 
secutively at least, and of the families of such persons, subject, 
however, in all cases to the ae tions: (a) The 
income may in any year be applied wholly for the benefit of 
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one person or class of persons, or may be applied equally or 
unequally for the benefit of two or more_persons apices of 
persons. (b) The total amount applied for the benefit of any 
one member or late member or his family during one or more 
years, shall not exceed one year’s income of the trust fund. (c) 
here shall be no obligation in any year to apply the whole or 
any part of the income of that year for the benefit of any 
paon or persons. Any inoome not so applied may, if and so 
ar as permitted by law, be eithér retained as income to be 
added to and applied as part of the income of any subsequent 
year or years, or may be invested and added to the capital of 
the trust fund. This trust was mae y e by the 
Council, and the said sum of £1,500 has been received and 
invested, although, as it was not made over until the year 1900, 
it does not ap in the accompanying statement of accounts. 
It has been decided that for the present the fund shall ‘be 
administered by the Council. . , : 

David Hughes Scholarship.—The Council has the further 
gratification of reporting that the executors of their revered 
past-president, the late Prof. David E. Hughes, F.R.S., have 
announced the equen by him to the Institution of the sum of 
£2,000, with the object of tounding a David Hughes scholar- 
ship, to be awarded under conditions similar to those under 
which the Salomons scholarship fund is administered. 
Announcement of the date of the first award will be made 
when the said amount shall have been received. by the 
Institution. a Ory a ees y 

Local Honorary Secretaries.— The return of Mr. A. P. Trotter 
to England left a vacanoy in the local honorary secretaryship for 
the Cape and South. Africa, and looking to the large number 
of members in the Transvaal, and to the distance of these 
members from the. previous local headquarters at Cape Town, 
the Council decided to divide the secretariat into two sections— 
namely, the Cape, Natal and Rhodesia—for which district Mr. 
John Denham, M. I. E. E., has been appointed local honorary 
secretary ; and the Transvaal, to which district Mr..J. Hubert 
Davies, M. I. E. E., was appointed. Two new secretariats have 
been formed —viz., Italy and Sweden—to which Colonel F. 
Pescetto (foreign member) and Mr. John. Henrik Hammar 
(foreign member) have been respectively appointed as local 
honorary secretaries. The Council has now, by way of experi- 
ment, entered into an arrangement for a year with the Société 
Internationale des Electriciens, under which the treasurer- of 
each society undertakes the collection of the subscriptions of 
members of the other society resident in his country. The 
Council desires to record its cordial thanks to Mr. Trotter for 
his services as local hon. secretary at the Cape, and especially 
for his share in the o tion of the Cape Town local section 
of the Institution, which was being carried on informally and 
unofficlally po to his return to this country. 

Visit of the Institution to Switzerland. In previous years the 
Institution has three times held meetinge away from London— 
namely, at the Paris Electrical Exhibitions of 1881 and 1889, 
and at the Edinburgh Electrical Exhibition of 1890—but other- 
wise no organised visits have been paid to foreign or provincial 
centres. During the twelvemonth now closing, it was decided 
to arrange a visit to some of the principal electrical works and 
installations in Switzerland. With the cordial co-operation of 
Swiss engineers, e 9 a Reception Committee consiat- 
ing of Colonel Huber, Mr. O. E. L. Brown, and Prof. W. 

ing, a programme was arranged and the visit took place 
on the 1st to the 10th of September. One hundred and thirty-nine 
members, and 20 ladies accompanying them, took part in.the 
reunion, and, thanks to the efforts of the Reception Committee 
in Switzerland and of the Organising Committee at home, and 
to the untiring labours of our secretary, Mr. McMillan, the 
Council is able to congratulate the Institution on the success of 
the visit. The Council has ed for a joint meeting of this 
Institution with the American Institute of Electrical Engineers 
in Paris on Aug. 16 of this year, immediately before the open- 
ing of the international electrical congress, and has also accepted 
an invitation to visit Berlin in 1901. rr 

Common Seal and Diplomas.—During the period under review 
the engraving of a common seal was completed. The various 
investments, with the exception of those in respect of the 
Salomons scholarship fund, have now been transferred from the 
trustees to the Institution, and are registered under seal. By 
adopting this course, the trustees will be put to less inconveni- 
ence, and the Institution will suffer no expense, at such times 
as a change of. trustees would otherwise have necessitated the 
transfer of the stocks from the previous trustees, or the survivors 
of them, to those newly appointed.. The Council, being also in 
a position to issue the diplomas for which provision had. been 
made in the new articles of association, has notified members 
and associate members that they are entitled to apply for 
diplomas. Asa result, a large number of these certificates has 
now been issued. To meet a certain demand for diplomas on 
vellum instead of on paper, the Council decided that any member 
conid demand such a diploma on payment of one guinea, the 
surplus of receipts over expenditure on account of. vellum 
diplomas bei ed as a subscription to the building me. 
Fifty-eight of these vellum diplomas were issued up to the end 
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of 1899, and the subscriptions thus accruing to the building 
fund amounted to £48. 58. 2d. | H 

Flectrical Museum.—Reoognising the advantage that would 
accrue to the profession from the formation of a historical 
collection of electrical apparatus, and the increasing difficulty 
in making such a collection representative of earlier work, the 
Council has apon a committee, which is now taking active 
steps to obtain donations or promises of objects of apparatus 
not now in commercial use, possessing interest in connection 
with electrical science and its applications. 

The Library.—The report of the secretary is as follows: I 
have to report that the accessions to the library during the year 
numbered 57. Of these nearly all were kindly presented by 
the authors or publishers. 

The presentation of specifications and abridgments of 
specifications relating to electricity and magnetism has been 
continued by the kindness of H.M. Commissioners of Patents. 

A few additions have been made to the periodicals and 
pose Proceedings of other societies received regularly in the 

brary. A list is appended. 

“The number of visitors to the library during the year has 
been 555, of whom 50 were non-members.” 


The Calculation of Distributing Systems of Electric 
Traction under British Conditions. | 
BY H. M. SAYERS, ASSOCIATE MEMBER. 
(Concluded from page 742.) 
APPENDIX No. III. 


Calculations for Boosted ” Feeders. 


The only special factor in these is the correct value of w. 
Such value should take into account the transformation loss in 
the booster, and the annual on that. machine referred 
to its output. If n is the cost of a Board of Trade unit at the 
main switchboard, and the efficiency of the booster at its 
average working load is. 150 the transformed units will cost 
00 n in energy alone. | : 

Again, if the machine cost £a per annum in interest and 
depreciation, and £b per annum for attention and stores con- 
sumed per unit of average working pos these charges will 
add to the cost of the energy uE. in pence per Board of 


x 
Trade unit. The value of w will then be : 


240,000 
(365h x n 100 J 240 (a+b) 


* 
For example, if a booster cost £15 per kilowatt output, and 
12 per cent. is charged for interest, etc., and if it costs 10s. per 
annum for attention and stores, these costs amount to £2°3, or 
a rb 2˙8, then if the set is in service 15 hours per day 


(a+b) 240 23 x 240 
355 7 5475 


With n= 75d. and efficiency 75 per cent., the cost per unit 
trunsformed becomes 


(75 x 1:33) ＋ 111.41 pence, 
= 240 30. 
v= II X 575 „ 


The values of w so found should be used in calculating the best 
density of current in the boosted ” feeders. 

It must be noticed that where boosters are used, as on trolley 
feeders, to keep the drop within certain limits, the boosters 
have only to supply the difference between the permitted drop 
and that which occurs in the feeders, and the current density 
found as here explained is that which should prevail in the 
corresponding distance beyond the point at which an unboosted 
feeder will give the limiting drop. Hence the total drop in the 
boosted feeder should be the sum of the limited, and that in 
the length beyond at the density here found, and the actual 
section of the feeder should be such as to give that drop on the 
actual feeder length. Thus, if the limiting drop is 50 volts, and 
that is given by an unboosted feeder three miles in length, 
whilst a boosted feeder is 44 miles long, and should drop 
15 volts in the 14 miles excess, the proper uniform density in 
the whole 44 miles should be such as to give 65 volts drop. 
Unless supply is given much beyond the limiting drop distance, 
the decrease in current density as compared with that found 
for direct feeders will not be large. In track feeders, however, 
the ‘‘ boosted density is practically correct, as the permissible 
at always much exceeded. 

ə best density for secondary feeders supplied from trans- 
formers is found in the same way as for track feeders. — 


10 = 


='11 pence. 


and - 
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Arpenpix No. IV. l 
Calculation for Track Feeder, East of T. 
Rail resistance, 0289 w per mile. 
Drop allowed, 5 volta. 
Amperes x miles constant for 5 volts = 178. 
Current per car, 15 amperes. Oars passing in pairs. 
From T Eastwards. 


Oars. Amp.-miles. Product. Sum. 


irst pallr . SOx 5 2 9 ... 
T to F, 5 cars, f Secon eee. OOM 6 218 — 
9 mlle. One at F. we 15x 9 135... — 
l l ae eed ree ee ee ie 1953 
. irst pal sses. 0 X 1'21 2 56'S... 8 
F 8 2 „„ 50 x 1'83=54°9 ... 1587 
mues (Two on line, NG ...... 30x 2°15 =64'5 ... 2232 


As the sum is brought over the constant by the current flowing 
in at G from branch N G, G should be a point of change of 
direction. The product of amperes x miles on branch N G is 
15 x 1:1 = 16:5. This added to the 158:7 at G = 175°2, a 
little over the limit. Hence the whole of the 30 amperes from 
branch N G should flow east, and the integral of ampere-miles 
from G to feeding point should be 175 — 16°5 = 156°5, to keep 
N at five volts. | l 

Then from G Eastwards.—Bection G O, four cars; 1:5 miles 
long ; current flowing éast 30 amperes from branch N G. 


Oars Amp.-miles. Product. Sum, 
RG. ETE — 165 . — 
G to first pair . 50 x 875 = 1125 27:75 
First pair to second pair... 60 x 75 = 45°00 ...... . 7275 
Second pair to o 90 x °375 = 35°75 ...... 10650 


H being terminus, and only two cars between H and O, it is 


obvious that f pons should be west of O, so sum westwards 
from H. H to O17 mn. 

Oars Amp.-miles. Product. Sum. 
First pair to O o 30x 85 = 255. — 
O to second pair, GO 50 x 575 = 11:25 ...... 36°75 
Second to first pair, GO... 60 x 75 = 45°00 ...... 81:00 


Feeding point will thus be between the first and second pair of 
cars east of G. It should be exactly 825 mile east of G. The 
product from this point will be 54°75 to the terminus, H, and 
to N, corresponding to 1°58 volta drop. Hence the feeding point 
may be 3:42 volts above earth. The track feeder will have to 
carry back 120 amperes, and be 2,975 milesleng. Section should 
be ‘39 square inch, and the drop in it will be 15°06x2°976 
=45 volte. But as its end may be 35°42 volts above earth, the 
booster will have to give only 41°58 volts, and have an output 
of 41°58 x 120=5,000 watts, say. 
| Track Feeder No. 2. 

From T Westwards.—It is obvious to inspection that some 
current should return vid D and some vid J. The dividing 
pora should be those at equal distance from T by each route. 

n the branch, D J, this point is practically at the centre of 
its length, hence half the total current is taken as flowing each 
way. On the circuit, T D O IJ T, it is very close to the juno- 
tion, I. Henoe the current returning by J will be half that on 
the branch, D J, and the whole of that on branches from J to I, 
Kand L respectively, making altogether 8:5 x 15 =127°5 amperes, 
which gives at once the section of the track feeder from T to J. 
It also follows that the potentials of points D and J should be 
kept equal. Find feeding points, etc., as before. T to D, 
seven cars, 2°55 miles. Branch C M, four cars=60 am at 


35 mile from T. Aseume one car at D, the other six pairs 
at 50, 1°18, and 1°77 miles respeetively from T. 
Current Eastwards towards T. 

Oars. Amp.-miles. Product. Sum. 
. ( 60x 55 = 2100 — 
T to first pair ............ 30 x 59=217°70 387 
T to second pair 50 x 1'18 = 35°40 741 - 
T to third pair............ 30 x 1:77 = 53:10 1272 
ooo ( 15 x 235 = 5525 162°45 = 47 V 


T to O, part current l 5 
from branch D J..) 44x 2'55 = 105 175 


giving 5 volts at D. f 
Current Westwards from D. 
D to C, 1°65 miles, six cars, passing at 41, 82, 1°23 miles 
from D, 33 amperes from branch D J also: 


Cars. Amp.-miles. Product. Sum. 
D to first pair 585 x 41 = 15.58 — 
First to second pair 63 x 41 = 2588 — 
Second to third pair 93 x ‘41 = 38°13 ....... — 
Third to ............ 123 x ‘41 = 50°43 ...... 127°92 at C. 


Count back from A to find equal point. A to B, two miles, 


three cars, assume one at A, two in middle. 
Current Eastwards from A. 


Cars. Amp.-miles. Produet. Sum. 
A to first pair 15 x i= 188 . — 
First pair to B eecnes 45 x 1 = 45 eoeees 60 
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B to O, 1'1 miles, two cars, assume in middle, current of one 
car from branch B J. Continue assuming from A. 


Oars. Amp.-miles. Product. Saum. 
B to middle 60 x 55 „58 — 
Middle to Oo. 90 x 55 49/5 142:5 at C. 


This indicates feeding point a little west of C, but as 60 amperes 
more enter from branches north and south of O, and O is the 


meeting place of four tracks, it is clearly the proper place for 


the feeder to tap the rails. If this point be kept at earth 


potential, A, the point farthest from T, will be at 4'1 volts 
above earth. 


The feeder will be four miles long, have to carry 275 amperes | 


back, have a section of 89 square inch, will drop 4x 15-06 
=60°24 volts, and booster must give 273 x 60°24=16,445, say 


17,000 watts. 
| Track Feeder No. 8. 


Inspection of the diagram suffices to show that J must be the 
feeding point for this. The greatest drop thence will be on 
branch J K, 2°2 miles long with two cars. Assume one at K and 
one half-way, then ampere-miles K J will be 41°25 or 1:2 volts. 
J must then not be more than 3°8 volts above earth. This is 
lower than D, so that more than the half current on line J D 
will return by the feeder vid J. Per contra, part of the current 
from branch I J will go vid I C. The assumed distribution 
could be obtained by splitting the feeder at J, and connecting 
the branches at proper points on the three lines, J L, J K, J I. 

No prectical advantage would result, as in working the load 
on each feeder is regulated to keep the pilot wire indications 
within proper limits, by control of the booster E.M.F., and it 
is quite certain that the actual load and its distribution will va 
widely and rapidly in any given case from any assumed distri- 
bution, consequently in a network requiring a number of track 
feeders it is sufficient to ensure that they shall be provided of 
needful section and number to enable the P.D. on the rails to 
be kept within limit, and refined investigation of the current 
distribution is likely to be labour lost. 

Hence No. 3 feeder may be safely taken as tapping rails at J. 
It will be 2°15 miles long, carry 127:5 amperes, have a section 


of 415 square inch, drop 32°4 volts, and require a booster to 


give 52°4 x 127:5 = 4,130, say 4,200 watts. 


Discussion. 


In opening the discussion, Prof. Jamieson said the paper wae 
well worth careful study. At the Cape he had been astonished to 
find on the overhead line a drop of 30 volts. Such a thing would 
probably be impossible in this country. The interference was due 
to external circumstances. Thus the whole of Table Mountain 
was of a slaty formation, and through thie great interference was 
caused to the tramway and to the submarine cable messages, the 
strong currents actually stopping in some cases the proper reading 
of the messages. l 

Mr. A. M. Taylor said the paper put before them was a practical 
one, To summarise it briefly, it first discussed the limits to which 
central stations could be worked, and compared the costs of 
working a large tramway system, and, lastly, the question of 
we working was taken up. Thie was in' eresting, because 
they 
Id was not only interesting because of this, but becaure later on 
the calculations contained in it might have to be applied to light 
railways as well as 55 In the table at the end of the 
paper the prion per unit at high tension was given as ‘35d. That 
might pro ably be reduced coneiderably if allowance was made 
for the losses in the boosters and generators. If this were so, it 
would change from ‘35d. to about 29d., or about $d. per unit. 
Mr. Sayers had taken the cases rather favourable to the multi- 
phase transmission. The loeses in transformers he gave were 
rather high. As to the cost per univ generated under the condi- 
tions shown, in the most favourable light this would be ‘29d., and 
iu the least favourable light ‘381. per unit. Taking the car-miles 
per annum as 20,000 supplied from a sub-station and dealing with 
it in the same way as Mr. Sayers, the coets per unit delivered to 
the cars would be ‘56d. for the 12 months, and for 20 months 
‘44d. per unit. As regarded the statement in the paper that 
the distance to which power could be distributed economically 
did nod depend on the traffic, it seemed that the grade and other 
things did not affect this limit, it being carried by extra siso of 
feeder. Mr. Sayers placed all the stations on the same footing io 
giving 15 amperes as being taken by every car, whether the gene- 
rating station were a single, double, or multiphase station, Mr 
Taylor then, referring the use of boosters, showed by a mathe- 
matical calculation that the whole length of any trolley feeder 
must be boosted, if such machines were used. 

Mr. Eustace Thomas ssid he was interested to bear someone 
take up the question of economical distribution. Everyone 
seemed to go by the cheapness of first cost, and did not consider 
the future economical distribution. Contractors, of course, could 
not be expected to make their tenders provide for this. The 
amount of copper was a great factor in economical distribution. 
Thus the cost per mile of cable was much greater in proportion 
per unit with a small cross-section than with a large, and the 
value of P in the author’s paper would vary very much for the 
size of the cable. Thus, if one wits a certain size of cable 
would be exactly what he required for his work, he would probably 
use the next size in order to make sure. He then mathematically 


not only to consider the line data, bub also a network. 
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demonstrated how to obtain the correct size of cable required, and 
aleo how to make allowance for the cost of the insulation. 

Mr. B. Jenkin said the paper should nob be taken as in any way 
comparing the relative merits of one station with those of another. 
Id was particularly interesting as being an actual case, but they 
could not deduce general conclusions from that particular case. 
Id would be interestirg if Mr. Sayers would say mere as to the 
running of feeders to individual sections. Ib must depend entirely 
on the number of cars on the line and the length of the line. The 
cars would run more economically if the feeder were connected ab 
a number of places to the aoe wire and in parallel with it. 

Mr. E Kilburn Scott said the multiphase system would have 
been more likely to sucċeed if, instead of taking 2 500 volts, the 
author had taken double that. This would have made a consider- 
able amount of difference in the table on p. 27 of the paper. He 
did nov see why at 2.500 volts they could not use high - tension 
continuous current,...If multiphase traction were ever used on 
tramways, with the omission of the motor-generators the price of 
5 transforming plant would be reduced from £15 to £4 per 

owatt. 9 ! , 

Mr. J Swinburne said that in reading a paper like this he 
always had some fear that they were departing from accuracy in 
order to get simplicity in calculation. As he had mentioned at 
the previous meeting, Kelvin’s law was Kelvin’s law only while it 
was simple. His law provided for the cost of insulation. Another 
element of cost was the damage to pipes. These generally 
belonged to gas and water companies, and the coet was not thus 
reckoned. The law on this matter seemed to be that if you were 
a private individual .and eat anyone’s pipes you were liable to 
damages, but if you werea pon company you could eat as many 
as you liked provided you did not eat more than was absolutely 
necessary. The corrosion of pi was going to be the cause of 
serious trouble with respect to electric tramwaye in this country. 
The three-wire system had not been thought of enough in ocon- 
nection with these tramways. Ib had been applied to everything 
except these, and the Board of Trade regulations were not appli- 
cable to this. The real reason nothing more had been done in the 
matter was thab an American once said that this was not the 
practice in America, and thus no one here thought.of applying iv. 
He then showed diagrammatically how it could be applied to 
tramways, the trouble of balancing being overcome -by means of a 
booster. Thus he stated that on the ordinary system the bigger 
the booster the more trouble was caused, but with the three-wire 
system the reverse was the caee. With this system the corrosion 
of pipes would in a great measure be overcome, and the only 
other solution of this difficulty would be the placing of boosters 
on the pipes themselves. 

Mr. A. T. Carter said the three-wire syetem was used on the 
City and South London Railway. 

Mr. MoMahon said that balancers were used with the three-wire 
cm on the above electric railways, and. he did not see why they 
should not be used on tramways. 

Mr. R. Quin said he agreed with the author except as to one or 
two points. Thus he did not agree that the drawing-in system 
was better than the laying of armoured cables, and he used 
both systems. Cables laid on thedrawing-in plan would, he thought, 
soon have to be drawn out. Id was far safer to lay them on the 
solid system. As to roadways and municipal engineers, he did 
not quite understand the author's remark as to the paving between 
the lines. Did he infer that there should be no paving there! 
Granite was not always used, but there was a reason why there 
ehould be some ving. Tramways were always placed on the 
crown of the road and the crown always wore away twice as fast 
as the rest of the road. With a tramway this wear was greatly 
increased. He personally preferred granite setts, because carmen 
and others did not like them. If wood blocks were used, from 
20 to 30 per cent. more traffic passed over the tramways than 
would otherwise do so. As to the unreliability of tramways, he 
thought that the value of reliability was the price of a little extra 
copper. 

Major-General Webber stated that he wished Mr. Quin had 
given his reasons for not liking the drawing-in system, as he had 
no doubt they were excellent. One reason was that pulling in 
cable above a certain size was not an easy matter. He thought 
that probably the best system was to lay the cable bare in wooden 
troughs, He was watching eome time previously the erection. of 
some poles for overhead trolley work, and was astonished at the 
crude way in which they were put up, no account oe eee of 
the strains they would have to stand, the poles maoy ing pub 
into a hole dug in the ground. He thought some of their students 
should give some study to the question of strains. A paper 

ublished in 1873 on strains in telegraph posts would be useful in 
elping them with the subject of trolley - pole strains. . 

Mr. H M. Sayers, in reply, said he was glad that nogomuch 
contradiction had been offered to his paper. Mr. Ts had 
thought his cosb for attention to the generators was law., Thi 
might be so, as the figures given were only imaginary ‘figures, 
given for the purpose of calculation. Mr. Taylor was quite right 
in saying that the grades did not affect the efficiency of the 
distribution, and really affected the size of the feeders. As to the 
trolley-wire boosters, he had only given one to illustrate a section, 
and they would. be provided on the whole length of the line. The 
sizo of conductor required could be got from any catalogue very 
easily nowadays. Mr. Jenkin’s remark that the paper mused 
not be taken as a comparison was correct, as it did not pretend 
to be such. Mr. Swinburne’s remarks were well worthy of 
attention. He had often felt that this system was worth trying. 
There were many ways in which the difficulties could be got 
over. The difficulty of shorts between the two trolley wires 
was not an imaginary one. He had seen an illustration of a 
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three-wire system in America, and the look of it prevented him 

wanting ib tried in this country. 

the drawing-in system, but it would take too long. As 

to the construction of the i was not a permanent-way 
engineer, and did nob want to discuss it further. 

A vote of thanks was then accorded to Mr. Sayers for his paper. 


DOVER TELEPHONES. 


Mr. A. R. Bennett, O.E., engineer of the Glasgow tele- 
pau in a report on the projected municipal telephone system 
Dover and vicinity, gives an estimate of the cost of an 
exchange, which includes Dover and St. . This 
estimate will be useful as a guide elsewhere, althougb, of 
course, local conditions affect the results. _ 
Mr. Bennett estimates that £16 per line would be a liberal 
provision for a first-class metallic aircuit telephone exchange 
system, constructed in accordance with the specification 
annexed by the Post Office to licenses to local authorities, 
within the contemplated Dover telephone area. Probably the 
cost would not exceed £15 a line. He was informed by Mr. 
Stilgoe, the borough engineer, that as a rule the telephone 
conduits could be laid under the footpaths, and assumed 
that this would be the case. The spare partially completed 
1 would cost £8 each as a maximum. This works out as 
follows : 25 


300 subscribers and 20 public Nr N lines complete ab £16 £5,121 
150 partially completed lines at 1,200 
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' £6,320 

Tariffs.—An average receipt per working line of about £5. 5s. 

per annum is n to pms an exchange on a remunerative 

basis. Although he should expect that a reduction to an 

average of £5 or even £4. 15s. per annum would be found 

‘possible after a short experience, it would not be judicious to 
rely upon less than an average of £5. 5s. to begin with. 


Estimate of Revenue. 


300 subscribers ab £5. 5s. average annual receipt..... £1,575 0 0 
20 public telephone call offices at an average receipt 
f/ R 1 156 0 0 
Extra mileage charges on lines exceeding one mile in 
„length, say 10 miles ab £2, sag . .. 20 0 0 
Commission on value of messages rin sui to the 
Pod Office for transmission as telephones, express 
letters, eto., say. 3 3 . 7 10 0 
— 3 £1,758 10 0 
. Bstimate of Working Expenses. Z 8 
Manager and engineer at £3 per week... .. £156 0 0 
Clerk and storekeeper at 30 ee. . ͥ 78 0 0 
One N or lady clerk at 16622 2.2 . 39 0 0 
One boy ab 108. per we kk . ã wai 26 0 0 
Corporation establishment charges 5 50 0 0 
Eight girl operators at 9s. week average wage........ 187 4 0 
Rent and rates of central switchroom and oflices...... 50 0 0 
‘Rent of small switchroom at St. Margaret’s ............ 15 0 0 
Local assessments . . . . . . . . . 8 0 0, 
Insurance, light, firing, water, cleaning... - 40 0 0 
Stationery, printing, postage, office sundries ......... 20 0 
Waylea ves e 50 0 0 
Repairs at £2 per cent. on EE, 120oöo . . 2 — 103 8 0 
Post Office royalty, 10 per cent, on EI, 751 175 2 0 
‘Interest on capital, 3 per cent. on E65, 120 153 12 0 
Sinking fund, 3 per cent. on £5,120. This, with 5 
interest on accumulations ab 21 per cent., will pay 
off tbe whole capital in 25 years . 153 12 0 
Depreciation and renewal fund, 24 per cent. on 
- £5,120; 3 per cent. with interest on accumulations 
ab 24 per cent. would renew the whole system in 
25 years. But the old material taken out would 
be worth at least ; per cent., so that 21 per cent. 
would renew the whole system in 25 year 128 0 0 
Income tax and sundries . . ã . 2 . 60 0 0 
Commission on public telephone receipts ............. = 13 0 0 
Contingeneies .. . . 6e 6e ee 6 0 50 0 0 
1,560 18 0 
Add en account of 185 oonstruoted int ereat 
ab 3 per cent. on EI, 2000000 . o 8 36 0 0 
Sinking funds at 3 per cent. on fl, 200 . 36 0 0 
£1,632 18 0 


Net revenue, £125. 12s. 


It will be observed that not only is provision made for 
recovering the whole capital in 25 years, but for renewing the 
whole of the plant, so that at the termination of the license the 
Corporation would be in possession of an efficient up-to-date 
system which would have cost them nothing. If this provision 
be deemed excessive, then the amount saved from the deprecia- 
tion and renewal fund will be available towards a further 
reduction of rates, | 


He should like to say why he 


| Telegraph and Telephone Wires.” 


THE MUNICIPAL ELECTRICAL ASSOCIATION. 


The programme of the fifth annual convention of this 
association, to be held in Huddersfield from June 20 to 23 
inclusive, has just reached us. The president this year will be 
Mr. A. B. Mountain; the vice-presidents, Messrs. A. 8 
Barnard and J. E. Edgcome; and the committee, Messrs. 
W. A. Chamen, A. Ellis, A. B. Holmes, J. F. Snell, T. P. 


| Wilmsburst, E. T. Ruthven Murray, and Aldermen Norman 


and Skinner. The hon. secretary will be Mr. E. T. Ruthven 
Murray. On Wednesday, June 20, the convention will open 
with a general meeting for the discussion of papers at the 
Technical College, Huddersfield. Previous to this, however, 
the associates’ prize will be presented to Messrs. J. R. P. Lunn 
and P. Thompson. Mr. A. B. Mountain will then deliver his 
presidential address, after which papers will be read by 
Alderman Potter, of Taunton, and Mr. H. O. Bishop, of Wigan, 
on Means for Stimulating the Demand for Electrical Energy,’ 
and on Electricity Works for Small Towns,” by Messrs. C. S. 
Vesey Brown, of Lincoln, and G. M. Harris, of Bray. A 
lunch will be given by the Corporation of Huddersfield to the 
members at 1.10 o’clock. In the afternoon a visit will be paid 
to the Bradford electricity works and electric tramway system. 
After the inspection the Mayor of Bradford will meet the party 
at the town hall, when light refreshments will be served. In 
the evening a dinner will be given at the Huddersfield Town 
Hall by Mr. J. Hopkinson to the members of the association. 
On Thursday the papers for discussion will be on Electric 
Motors,” by Messrs. T. P. Wilmshurst and C. A. L. Prussman; 
„The Combined Management of Tramways and Lighting 
Departments,” by Mr. R. C. Quin; and ‘‘Methods of Reducing 
Light-Load Losses,” by Mr. H. L. P. Boot. After lunch the 
Mayor’s garden party will be held in Beaumont Park, Hudders- 
field, and at 7.30 p.m. the association dinner is to take place at 
the town hall. The price for the tickets for this is 7s. 6d. up to 
June 15, after which it is raised to 106. 
On Friday the papers for discussion will be on „The Distri- 
bution of Electricity in Scattered Areas,” by Messrs. L. Andrews 
and G. Wilkinson; Maintaining Certain Portions of Electrical 
Distribution Systems at Earth Potential,” by Mr. C. H. 
Wordingham ; Impressions of Present American Tramway 
Practice,” by Mr. A. E. Le Rossignol; and Protection of 
After lunch the members 
will visit Leeds and inspect the Curporation electricity works 
and tramway power station and car-sheds. . 
On Saturday, June 28, the annual business meeting will be 
held at the Technical College, Huddersfield, when the election 
of officers and other business will be transacted. We are asked 
to state that copies of papers and all information as to local 
arrangements may be obtained from Mr. A. B. Mountain, 
Corporation Electricity Works, St. Andrew’s-road, Huddersfield. 


BELFAST ELECTRICITY WORKS. 


We have received the accounts of the Belfast Corpora- 
tion electricity works for the year ended Dec. 31, 1899, 
from which it appears that the total expenditure on capital 
account amounts to £138,394. 3s. 9d. We give herewith 
abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., during 
the past year: . oo 

GENERAL BALANCE SHEET. | 
Liabilities. £ 


r. 8. d. 
Redeemable stock .............000. e 83,610 0 0 
Gas Committee—amount advance . 32,500 0 0 

116,110 0 0 

/ ⅛ ́ö i)n é 968 10 7 
Renewals suspense account —amounb in hand ...... 1.147 16 10 
Supense accounndlu ii 22. 5,090 16 3 
Redeemed stock acocountb—stock redeemed............ 250 0 0 
Net revenue account—amount in hand = 2.655 9 7 
Treasurer — balance due bank ccsscecesves 16,498 5 6 
£142,718 18 9 

Cr. Assets. £ 8. d. 
Capital account ...............cccesssescecsecscsccesecccnsoeses 137 714 18 0 
Stock on hand. . VCC e 154 19 8 
Dohr. 8 4,849 1 1 


£142,718 18 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Units genes, soosoo 742,590 
Number of public lamdm e . A 6,192 
Quantity sold k . . . · —o—t . 622 486 
Quantity used on works ..... ... CCC 33.076 
Quantity losb in batterrr . . . 46,099 
Total quantity accounted fo . .. 901,611 
Quantity nob accounted four . . sesso 40,929 


Total maximum supply demanded in watts. . . . .. 965,700 
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REVENUE AOOOUNT. Aeta E ad, 
Dr. Pupilo Lamps. K s., d. | Capital—amount expended on works . ... 138,802 2 9 
Attending and repair £11 14 6 Lees instalments written off meters. .. 1,812 0 0 
Renewals of lamps . . . 85 5 19 7 . — —— 
Generation of Electrict 17 4 1 Sinking fand in Hull Corporation 3 ee ee 
eneration ectricity. in u vestmenb— n per 
Fuel, gas, an 88 „ 33 1.754 10 7 cant e fe ok 8 11,545 19 5 
Oil, waste, water, and engine. room Stores on hand March 31, 1900.......... 508 2 
„ cc och sósan Sseiesacassedecsciets 246 16 3 Sundry debtors for current, etc., and work done x 7,122 1 1. 
Salaries and O8 . e =... 1,134 19 9 — 
Repairs and tenance . gave 5 7 E151, 166 10 5 
— — 3,48912 2 STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 
Distribution of eee ae l Qaantity generated in Board of Trade units... 1,211,490 
Wages of linesmen, eto 8 8 Quantity sold to private consumers b meter. 940.192 
Repairs and renewals of mains. .. “ol 7 4 Quantity used on Works . ms -o 160,605 
Repairs at consumers’ premises 36 5 6 427 15 6 ies quantity 5 for. See e e ia 109 885 
F aantity nod accounted for..... 5 5 3 ; 
Rente fae Rents, Rates, and are 9 Total maximum supply demanded . . .... ...... — 1,405 
Rates and taxes ......... EEE 574 4 8 ; . a 
24 2 6 i 
Management Expenses. BOLTON ELECTRICITY ACCOUNTS. 
Salaries—engineer’s department... 503 16 1 eee 
Meter inspection ........... PEE 29 18 10 
Stationery and printing. ͥ 200 11 10 From the accounts of the Bolton electricity department 
General — charges. .. 284 12 2 just issued we take the following abstracts of the revenue 
f 968 17 11 | account, balance sheet, and amount of electricity generated 
Insurance e E EE A 8 104 1 6 ld, f h ded March 31, 1900: : 
Misoellaneous.. . . . 5 10 18 4 9 ete., for the year en re 
7 — REVENUE AOoouUNT. a 
5,743 1 11 Expenditure. 8. dy 
Amount carried to net revenue account ............. — 5,936 5 9 8 of electricity : salaries 3 wages, 21 377. 
' — 28. Id.; fuel, £2 695. 8s. 5d.: oil, waste, water, 
£11,679 7 8 E 130 ee repairs and maintenance of 8 
works an b £ 10s. —————v— —— . .. 3 30 
gale ‘of current, £11, 328. 16s. 10d.; lees discount £ . d. Distribution of electricity. . 7 6 10 
and bad debta, 221. “VT 11, 15 8 Management expenses: salaries aud wages, £609. “A 
Meter rente, £316. 13a. 9d.; lesa bad debte, Lis 9d. 315 16 0 16a. 9d. ; stationery and printing, £106. 58. 2d. ; . 
3 e CCC 4 0 miscellaneous expenditure, £56. 17s. 1ld........ 5 772 19 10 
Sale o old lamp 4564659 6 6 „ 6 „ „ 6 6 6 6 —— ́—y—ü—. beet 51 12 0 Renta, ae and t ares PE EATE . ex 417 7 9 
i — Insuran ee . cesses e e 13 0 4 
£11,679 7 8 Bad debts . . . . . . . . . . . pea 11 9 8 
——— Dyson and Co., provisional order charges... 99 85 128 17 7 
KINGSTON-UPON-HULL. e e FCC . 6,195 16 3 
— Balance ed to profit and loss account ........... 5.902 14 6 
From the electric lighting accounts of this city for the £12,098 10 9 
year ended March 31, 1900, it appears that the total] Cr. : Income. £ s. d. 
or expenditure up to that date amounts to £133,802, gap ri te 2008. 770 oo £10,465. 3s. 3d. ; leas 90 
28. Od. ve herewith an abstract of the revenue un , e 8. ee 2 —— — 24 — 7 
account, ile balance-sheet, and atatement of electricity, 5 3 F ER i w Ba nor 26 9 3 
generated, sold, ete. : Fittings sold and work done, £8,089. 03. 11d. ; less 
REVENUE Account. 27755 5 otc., used in fittings trade, E 
88 other fuel „ of . l 3 A 8 ii |i Amount of charge for current for cars, 255,000 ab 
P „ d 416 7 7 IId... cos ...... .. ..... —.—. .. 1 593 15 0 
Wages ——dn³³R̃ œ——co xx PUUU6060õ66ͤ 32 1, 998 14 6 412.098 10 9 
Repairs and maintenance: buildings, £24. 7a. 3d; BALANCE-SHBET i 
engines and bole 15 15s. stds dynamoo, Dr Li bilities sd 
ransformers, etc., e.; other machinery, : : N 
£191. 1s, 9d.; accumulators, etc., £513. . 932 18 1 Trustees, Preston Savings Bank debenture, 260, 022 ; 
yee Se aL oes less repayments, £5,428. K . 45,493 16 0 
i 6.746 1 1 Leeds, edc., , Savings Bank de debenture, “£17, 300 ; leas 
%% rspaymente, £2,244. 9a. 3d. . . . . . . . ... . . . 15,055 10 9 
maintenance, eto., of mains, £495. Ordinary mortgages .......cccscsesceess .. . 49.500 0 0 
105, 3d.; repairs and maintenance of trans- District funds, proportion of profit due.............. wee , 1,000 0 0 
_ formers, eto., £192. 4s. 9d. : 3 repairs, etc., is Sandry credi tors CRO OOO e reser „ „ „ „ „ „ „ 6 „ 6 6 „ „ „ „ „ „ „ „ % „ „ „ veveenser 3,753 16 5 
apparatus at distributing stations, £3. 0a, 8d. . 1,146 17 .2 | Manchester and County Bank, amount overdrawn... 9,099 0 9 
Rente, rates, a 1,115 19 3 Reserve fun) 2 ãæ . . 963 7 9 
Management expenses : salaries, £1,154. 13s. 4d.; Surplus assete, being amound of loan deb 
printing an and stationery, £126. 22. 8d.; general extinguished eres —— 2 . 7.672 13 3 
establishment charges „2174. 15e. 11d. . . . 1.455 11 11 5 
Special charges gs expenses, 17s.. 8d. ; eS £138,027 4 11 
‘insurance, 2159. 168. 10d. .. . . . 166 14 6 [. Cr. Assets. £ æ d. 
„ Greer rrr e 8 4,709 2 8 
. l 10,631 311] Buildings .............. E 22 ͤ 20,557 19 2 
Balance carried to neb revenue account ꝗ 3,659 8 8 | Machine . . . . . q NET 8 49,889 3 8 
a [Accumula torre 6 1,661 0 6 
l £19,290 12 7 JJC’ T E 26,453 6 0 
Cr. . Transformers, motors, etc. ....... aaraa ee 
Sale of current per meter ab 5d., 54d., and 24d. for £ a. d. | Electrical instrument t 331 8 5 
- lighting, and 24d. per B. T. U. for motors 18.390 6 8 | Now meters, including firing... . . co oes 6,580 17 2 
Rental of meters and other apparatus .................. 616 18 11 | Supply of current. ... . . . . 3 . .. 5,427 8 1 
Service connections, testing installations, ete. ..... . 7 0] Fittings account ’‚r EE EE 4,987 19 7 
Premium, improver ..... e 1 , . sssosassesseseo 82 16 6 
i Reserve fund investment in Government consols ... 512 10 8 
fla te £19,200 12 7 | Stocks om hanld ..... . . . . . . 5 · . . . . . . „ 4,426 14 11 
BALANOE-SHERT. 2 5 5 ; Se 
Liabilities. „ e. d. £133,027 411 
apital—loans raised by stock, E53, 584. 16 Nd. ; 8 GENERATION AND SALE oF ELEOTRIOITY, 
Bank of England, £75,400. 186. N 128,985 14 4 | Total B. T. unite s generated . adis E E E E . 1,174,478 
Sinking fun ll... PEE 5 6 .. 11.545 19 5 mwayhouhuhnn q . 255,000 
Reserve fund. Jö; 8 10,092 16 4 | Quantity sold Private oonsumers . q 559,406 824,792 
Sundry 55 on supply of 8 ' 83 12 0 Public lamps ........ e 10, 
Revenue —sundry oredi tore 2 458 8 4 | Used on the works 2.3 e . 89,883 
— — | Total accounted for ..... ....c..csccceccee sosesessesessee. . 914,675 
£151,166 10 5 B. T. units unaccounted for aaah E E E 259,803 
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is a by no means uncommon tale. 
some years ago obtained a provisional order, erected 
‘and equipped a central station. 


‘into two distinct 
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NONE SO BLIND AS HE WHO WILL NOT SEE. 


Almost every change has been rung on the bells 
of municipal accounts, yet ever and anon & new 
combination is made prominent, and the wonder 
goes round that more had not long since been heard 
of it. There is another old saw, that any stick is 
good enough to beat a dog with, which may be 


applied to accounts above mentioned. It does not 


always pay to tell the whole truth, and just now 
some municipal officials are faring badly at the 
hands of local critics because the said critics do not 


or cannot see that too much success may bring 


about momentary troubles of various kinds. Here 
Little Pedlington 


The estimated 
demand fell short of the actual demand, and the 
‘station plant was fully loaded almost before the 


‘installation was completed. The designer probably 


expected a loss on working for a year or two 
while the load gradually came on. His expecta- 


tions have been falsified and the balance - sheet 
‘has shown from the very first, or almost from the 
first, a good credit balance. 
tions for connections pour in. 
is a condition by no means unknown. As a result, 
the committee go in largely for extensions at the 


All the while applica- 
This, we maintain, 


stations and of mains, thus increasing the capital 
account. The. capital account is thus divided 
parts—one productive, the 
other not productive; but interest and sink- 
ing fund are required from the time of 


borrowing, whether dealing with the productive 


or the unproductive portion. Further, the time 
necessary for the first portion of capital expended in 
the way indicated to be thoroughly productive, is 
usually far shorter than in the case of the second 
equal amount. In fact, the first picks up all the 
plums, the next has to labour over its task. Now, 
municipal accounts are made to look exceedingly 
bad in these cases, because the productive part 
of the capital is handicapped, and according 
to the red-tapism of the powers that be has 
to pay interest and sinking fund for the total 
capital, or the affair must be put down as a failure. 
A simple measure of relief would be to remit, say, 
three or five years of time before the repayment 
fund became operative. What the Government 
officials say is practically this, Lou must earn 
at least 6 or 7 per cent. the first and every 
succeeding year upon the total capital, or you 
don’t succeed.” The local and other wise- 
acres, parrot fashion, echo this cry, and thus 
contribute to swell the chorus of adverse com- 
ments, without even thinking of the facts of 
the case. And this is supposed to be the age of 
morality, of truth, and of newspaper responsibility ! 
Why, the facts all tend to prove the very reverse, 
and that one-sidedness is rampant; that the aim is 
to make out a case for a particular side, and no 
trouble taken to ascertain the truth. Tis pity ; 
pity tis, ’tis true.“ The position of municipal 
officials is not an envious one at the best of times, 


but when they are roughly criticised for things over 


which they have no control, they sometimes find it 
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dificult to retain their temper. If due attention 
was given to the shortcomings of the Board of Trade 
and the Local Government Board it would be more 
to the purpose, but we all know when these depart- 
ments are criticised it is with halting tongue and in 
hushed tones, with a peremptory request not to 
publish. It is with these departments the fault lies, 
and it is by their aid the remedy should come. 


CHAM3ERLAIN AND HOOKHAM v. BRADFORD 
CORPORATION: 


The judgment given in this case is in the 
direction generally expected, and may have wide- 
spread influence. As will be seen, the judgment 
holds that an energy meter even with one of the 
factors it registers constant cannot be held to 
infringe a meter that only registers the other 
factor. That, in our opinion, was the important 
point to be decided, the other questions being 
subsidiary, and, if we may say so, of more legal 
than technical subtlety. This case was one of 
infringement, not of validity, yet naturally a large 
part of the evidence was upon points which might 
be held to affect validity. However, Mr. Justice 
Farwell held there was no infringement, and that 
he had not to consider any new evidence over. and 
above that presented to Mr. Justice Wills on the 
question of validity. The sale of both energy and 
meters is very large, so that the interests involved 
by a case of this kind are correspondingly great, and 
the users of energy meters will feel relieved with 
the decision. | 


— ͤ— 
THE ELECTRIC POWER BILLS. 
(Continued from page 746, ) 

‘WEDNESDAY. 


The Select Committee presided over by Sir James 
Kitson, and consisting of Sir A. Scoble, Mr. Barkley, Mr. 
Ashton, Mr. Howard, Mr. Billson, and Colonel Long, 
entered upon the consideration of the Lancashire Electric 
Power Bill on Wednesday, May 23. Mr. Worsley 
Taylor, Q.C., Mr. Erskine Pollock, Q.C., and Mr. Shaw 
appeared for the promoters. There was a large number of 
appearances against the Bill, amongst them being the 
Liverpool Corporation, the Manchester Corporation, the 
Corporations of Widnes, Wigan, Ashton-under-Lyne, and 
Leigh, represented. by Mr. Balfour Browne,- Q.C., Mr. 
Freeman, QC., Mr. Lewis Coward, and Mr. Rhodes; 
Warrington, Salford, Bacup, Bolton, Oldham, Stockport, 
Eccles Corporations, with counsel reserved; the Southport 
Corporation, represented by Mr. Davies Williams; the 
Urban District Councils of Stretford, Withington, Moss 
Side, Levenshulme, Worsley, Farnworth, Hindley, Abram, 
Gorton,.and Withnell, and the Manchester Ship Canal 
5 and the Manchester Carriage and Tram ways 

mpany. 

The CHAIRMAN, at the outset of the proceedings, said: 
I have to state on behalf of the committee that they have 
arrived at the following opinion: That the value of 
electrical enery as a means for the transmission and appli- 
cation of power has been amply demonstrated, and its 
importance to the industries of this country is admitted. 
The. committee accordingly advise that it is of public 
advantage to facilitate measures which may ensure a general 
supply of electrical power to all consumers who may seek 
to avail themselves of the economy and efficiency offered in 
the service of these sources of application of power.” The 
point of this declaration is that the committee do not 
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require the constant repetition of scientific evidence to prove 
what has already been proved to their satisfaction. 
Mr. WorsLEY TAYLOR, Q C., in opening the case for the 
promoters, said the pronouncement of the committee had 
considerably narrowed the observations it would be neces- 
sary for him to make in presenting the Lancashire Electric 
Power Bill before them. The points to which he would 
direct his attention were these: (1) the scope of the powers 
of the Bill in relation to the area they proposed to serve 
and to the public in that area; (2) the question of the 
suitability of the area for supply ; and (3) as to the financial 
capacity of the promoters to carry out the undertaking, 
Upon the first point he would say that, under clauses intro- 
duced into the Bil), they could not compete, either directly 
or indirectly, with any local authority or company already 
authorised by license, order, or special Act to supply energy 
within the area of supply. The promoters could not supply 
directly to the customers of those local authorities or 
companies, They eought authority to supply on behalf 


of a local authority which had already got the power 


to do so, but. only as the’ agents of that local autho- 


rity. Eliminating, therefore, the power to supply as 


agents, all the promoters asked power to do was to 


supply in a general supply district, and to distribute in 


that district if they had got a provisional order or an 
Act of Parliament. The powers of the company were, 
therefore, strictly limited. The only question between 
the promoters and the opponents was whether in any 
particular case there were some special circumstances for 
taking them out of the general rule that there ought to be 


a wayleave through their district. ` As to the suitability of 


the area, this comprised all Lancashire south of the Ribble. 


It was the manufacturing, part of Lancashire, an area said 


by one of their opponents to have a population of three 
millions ‘and a ratable value of 214,000,000. It was the 
great coalfield of Lancashire, which was traversed in all 
directions by good main roads and by the systems of the 
various railway companies, and, therefore, eminently suit- 
able for the placing of their central generating stations. 
The. whole of the area, with the exception of the more 
agricultural part in the neighbourhood of Southport, was 
one great mass.of industries and manufactures of one 
kind or, another, and it would be impossible, he sub- 
mitted, to find an area more in need of this supply. 
The mains would ran along about 1,500 miles of roads, 
and the County C -uncil had decided to support the scheme, 
At first many public authorities opposed the scheme, but 
that was because they were ignorant of its provisions. The 
promoters could not supply any town with energy unless 
the Council assented. The scheme was more for the benefit 
of smaller districts who could not afford to supply them- 
selves, but some local authorities who were already pro- 
viding their own electricity might find it cheaper to take it 
from the promoters than to enlarge their generating stations. 
There were 129 local authorities in the county, 16 of whom 
possessed electrical works, and five had them in course of 
construction. The generating stations of the 16 authorities 
cost 14 millions sterling, the aggregate generating power 
prodaced in them being 15,000 kw. Two-thirds of this 
power was produced by Manchester and Liverpool, the 
other third being allocated amongst 19 stations. In 
consequence of the difficulties in the way, 87 local 
authorities in the county had not applied. for pro- 
visional orders to supply themselves with electricity 
within their area, the population of these averaging 
from 8,000 to 10,000. The promoters jntended to erect 
four generating stations—at Little Lever, near. Bolton, 
Aspull, near Wigan, St. Helens, and Trafford Park, on 
the Manchester Ship Canal. All would be situate con- 
veniently near coalpite, and would have good railway 
facilities and good water. The capacity of the Wigan 
station would be 15,000 kw., and the cost about £375,000. 
From each station there would be 125 miles of cable at 
a cost of £1,000 a mile, and the total cost of each 
station would be about £500,000. The capital of the 
company was proposed to be £3,000,000, and the usual 
borrowing powers would bring it up to 24,000,000. The 
promoters were a combination of local gentlemen largely 
interested in various industries in Lancashire and gentle- 
men who were experts in electricity and connected with 
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very large electrical undertakings. Dealing with various 
petitions, counsel said that Manchester seemed responsible 
for a good deal of the opposition to the Bill. If the 
opposition of Manchester and Liverpool and the other 
large towns resulted in rejecting the Bill, small local 
authorities would be prevented from getting electricity 
except through wealthy corporations like Manchester and 
Liver pool. Sixty-five urban districts out of 84 in the 
county did not oppose the Bill, and their only chance of 
getting electricity was by a scheme of this kind. 

` Mr. F. E. GRIPPER, electrical engineer, one of the pro- 
moters of the scheme, said they proposed to generate 
electricity on a larger scale than ever before attempted 
in this country, and with the exception of Niagara they 
would produce the current cheaper than any water power 
jn the world. The possibilities of generating electricity on 
a large scale were not yet exhausted, in his opinion. He 
corroborated counsel’s opening statement as to the character 
of the area the promoters would supply, and as to the con- 
venience and benefit it would be to local authorities to 
receive such an economical supply. Unless invited by the 
local authority the promoters would not supply electricity 
to any district. The only compulsory powors sought by the 
Bill were to lay mains through the various districts. In 
the mains they proposed to have a voltage of 10,000 
volts, which could be transformed down to suit the 
requirements of local authorities or companies. The 
capacity of the plant at each generating station would 
be 12,500 kw. Assuming a load factor of 25 per cent., 
the output would be 27,375,000 units, and the estimated 
cost of generation and distribution would be 0°7d., amount- 
ing to about £79,800 per annum. They would supply the 
current at an average price of 14d. per unit, which would 
produce about £142,000, leaving a profit on the business of 
£62,000 per annum on each generating station. He had 
not the least doubt that the promoters would be able to 
raise the required capital. They were Messrs. Percy R. 
Sellen and Norman Scott Russell, of the Brush Electrical 
Engineering Company; H. Edmunds, W. P. J. Faweus, 
and G. B. Samuelson, of W. T. Glover and Co.; F. E. 
Gripper and W. B. Hopkins, of Edmundson’s Electricity 
i ae ; G. Caldwell, colliery owner, West Houghton ; 
Major W. H, Edwardes, member of the Liverpool Corpora- 
tion; Messrs. Malcolm Guthrie, Liverpool; Frederick 
Kitchen, of Liverpool; Robert Matthews, of Armstrong, 
Whitworth, and Co., Manchester; J. E. Prestwich, cotton 
spinner, Farnworth ; and W. W. Rutherford, member of 
the Liverpool Corporation. 

The committee then adjourned. 


THURSDAY. 


On Thursday Mr. F. E. GRIPPER was cross-examined by 
Mr. Freeman, QC., on behalf of the Liverpool Corpora- 
tion, the Manchester Corporation, and other local autho- 
rities. The witness said that by the Bill the promoters 
would be 00 to supply any corporation and company 
with electrical energy who asked for it, but they could not 
supply any individual person unless the local authority 
gave its consent. Public bodies and companies who received 
the supply would have to guarantee to take an amount of 
energy equivalent to 20 per cent. of the cost of the mains 
for seven years. Such a condition was not unusual. He 
was not aware that a considerable number of local autho- 
rities had obtained provisional orders and had agreed to 
hand them over to Manchester. The local bodies could 
retain control of their own streets and roads ; they ought not 
to be able to say that the promoters should lay their mains 
only on the outskirts of their respective areas. The scheme 
would touch about 20 places of over 10,000 inhabitants. 
` It was proposed to take the mains on the outskirts of 
Manchester to supply several places outside that city. He 
was not aware that those places did not want the promoters’ 
supply. Their mains would be laid to Liverpool and 
Bootle, but they would not supply those places unless they 
asked for it. In reply to counsel’s statement that Liverpool 
and Bootle might as well be struck out of the Bill, the 
witness replied that they might want them by-and-by. 

_ Cross-examined by Mr. Wedderburn, Q C., on behalf of 
various urban district councils, Mr. Gripper said no doubt 
some local authorities had delayed putting their provisional 
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orders into effect because of the present high cost of 
material. Local authorities might be induced to take their 
supply from tbe promoters because it would be cheaper 
than they themselves could produce it. 

Examined by Mr. Davies Williams for the Southport 
Corporation, he stated that, assuming that Southport could 

a a electricity as cheaply as the promoters could, the 
probability of the borough's asking for the promoters’ 
supply would certainly be remote. Southport would be 
about 20 miles from the nearest generating station, whence 
the mains would have to be laid through an agricultural 
district at a cost of £1,000 a mile. They hoped to supply 
most of the manufacturing districts. With the exception 
of potting shrimps there were no manufactures in South- 
port. As to whether he had ever heard of electricity 
being required for potting shrimps, he stated that he was 
not an expert in potted shrimps. The witness further 
said that the promoters hoped to supply Birkdale. He 
understood that Birkdale had arranged with an existing 
company to supply them, but such arrangements did not 
last for ever. 7 

In answer to the committee, he said, as the promoters 
would be responsible for the maius, he would strongly 
object to these being laid by the local authority.. 
There was no objection to the local bodies opening the 
streets, but he thought Mr. Ritchie made a- mistake when 
he stated in the House of Commons that they were also 
to lay the mains. Up to the present Lancashire had done 
practically nothing in the way of supplying. power. As they. 
would only pass through the suburbs of Manchester, the pro- 
moters woald not object to a clause protecting the central 
part of Manchester. | 7 ane a 
Mr. W. W. B. HULTON, chairman of the Main Roads 
and Bridges Committee of the Lancashire-Council, was then 
called, and said the committee had passed a resolution 
approving of the principle of the Bill, and had authorised 
him to give evidence in support of'it.- The information 
brought to the committee from the various localities was 
that they needed this electrical supply, which would assist 
them to develop their industries. On that ground, and 
having secured a clause protecting their roads and bridges, 
the County Council welcomed the scheme. | 

Mr. A. VICKERS, a managing director of Messrs. Vickers, 
5 om; and Co., then gave evidence in support of the 

Colonel G. H. Morrison, of Liverpool, stated that 
the Liverpool Chamber of merce approved the 
principle of the Bill, and had passed a resolution sup- 
porting the scheme, provided municipal interests were 
protected. | | | E 

Cross-examined by Mr. Freeman, he stated that as an 
individual manufacturer he thought tho scheme would give 
great advantages to manufacturers. The concentration- of 
Pe in one station would be advantageous, and manu- 
acturers would economise their capital if the promoters 
could apply electrical energy to them at even no greater 
cost than a could produce it themselves. | 

Mr. W. H. HEWLETT, resident manager of the Wigan 
Coal and Iron Company; Mr. J. GARNETT; and Mr. 
RoBERT MATTHEWS, a director of Armstrong, Whitwortb, 
and Co., also supported the Bill, and the committee then 
adjourned. | i 

FRIDAY. 

On Friday, Mr. W. P. J. Fawcus, one of the promoters 
of the Bill, was examined by Mr. J. Shaw. He stated that 
he was of opinion that the scheme would give an efficient 
supply of electricity at a cheap rate. As an expert, he 
considered the works could be carried out for the estimated 
amount, and there would be no difficulty in getting the 
necessary capital. The road authority would, under the 
ordinary law, have the power of opening up the street and 
charging the promoters with the cost, but the actual laying 
of the mains he thought ought to be in the hands of the 
company. i ; 

Cross-examined by Mr. Freeman, Mr. Fawcus said the 
company would supply individual firms through the local 
authority, who probably would not give their consent where 
they themselves were in a position to supply. This was by 
far the largest of any of the schemes bolote the committee, 
the area of supply being some 1,100 square miles. 
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Prof. SILVANUS THOMPSON gave evidence as to installa- 
tions at Ogden (U.S.), Geneva, Niagara, Lauffen, eto., 
where power is generated on a large scale and distributed 
over a wide area. The present scheme was perfectly 
feasible. There was no distance proposed to be covered 
under ag scheme that was too great to be successfully 


In answer to the committee, Prof. ii said the 
company were proposing to carry 5,000 h.p. in one main. 
The Board of 0 aid not at present 8 more than 
1,300 h. p. to be carried in one cable. If, therefore, the 
Board r to modify its rules, the company would have 
to lay four cables to transmit the requisite power. He 
could not say whether the four cables would be allowed in 
one conduit. This no doubt would to some extent increase 
the cost and also the interference with the streets. 

Mr. JOHN RAWORTH was examined, and said he con- 
sidered that the absence of means for distributing electrical 
porer in Great Britain was a serious detriment to the 

evelopment of its industries, and, among other nor 

0 


veniences, tended to perpetuate the smoke nuisance. 
promoters, he thought, should lay the cable. 

Cross-examined by Mr. Freeman, he said he was aware 
that most of the large towns in Lancashire had provisional 
orders, and this company could not enter those towns except 
with the consent of the local authority, and this was a weak 
point in the scheme. N 

Examined by Mr. E. Pollock, he said the overhead trans- 
mission wires in America and on the Continent were bare, 
which would not be allowed in England. For this reason 
overhead wires could not be used. 

Mr. G. OALDWELL, mining engineer, and one of the 
promoters of the Bill, was examined, and stated that 
various collieries with which he was connected would be 


glad to see this scheme through and to take power at a- 


reasonable rate. He thought there would be no difficulty 
in raising the requisite capital. 
This concluded the case for the promoters of the Bill. 


Mr. WEDDERBURN then opened the case on behalf of the 


15 urban district councils represented by him. After the 
intimation of the views of the committee on the general 
principle, he proposed to eonfine himself to the question 
whether the passing of this particular Bill would be likely to 
ensure cheap and efficient power. 


would fail, and which while going through this process of 
failure would have a hindering effect on the use of elec- 
trical power. This Bill was differentiated from the other 
Bills before the committee by the fact of the enormous 
area proposed to be supplied—some 1,100 square miles, as 
against 250 or 128 square miles proposed to be served by 
the Durham Bills. The proposed area was vastly too 


large. It would be infinitely more reasonable, he sub- 


mitted, to apply to serve a limited area, and having done 
that successfully they could then come for farther powers. 


What he thought would occur was that as soon as they 
had obtained power over the whole district they would 


form subsidiary companies, who would go for provisional 
orders, and, having done that, would supply them with 
their power. Thus in time the company would be supply- 
ing other companies which, in effect, would be their 
nominees. They would, in effect, endeavour to acquire a 
monopoly, and this was one reason why out of 128 local 
authorities only eight or nine were supporting this scheme. 
The local authorities also opposed, because they could, and 
in some cases did, supply themselves as cheaply as this 
company could do the work, and if there was a profit they 
held that the profit should go to the municipality and not 
to shareholders. | . | Smee cat as 
-© The CHAIRMAN: If it cannot be supplied without the 
consent of the local authorities, where are you injured ? 
Mr. WEDDERBURN submitted that the promoters mnst 

make out a ease. It was not enough to show that a Bill 
was a harmless experiment. They must show a public 
advantage, especially in view of the powers they sought in 
re to the roads. 

r. W. ASPINALL, clerk to the Abram Urban District 
Council, gave evidence against the scheme. 

r. HAMMOND, called on behalf of the district 
councils, said he should be delighted to see the whole 


His contention was that 
the Bill would legalise an experiment which in all probability 


country covered with power-distributing undertakings, but 
he considered that in this case the quid pro quo was by no 
means adequate—in fact, local authorities were not being 
offered as a condition of things as they could create 
for themselves. As to the price charged in other places, 
Mr. Hammond handed in a long list of cowna with the 
charges at each. 

In answer to the Chairman, Mr. Hammond said he con- 
sidered the proposed generating stations at St. Helens, 
Ince, Eccles, and Little Lever were, on the whole, well 
placed for the purpose in view. 

Asked whether he objected to this Bill on the ground 
that competition would be excluded, Mr. Hammond said 
his contention was that a better Bill would be excluded. 

As to his view of a better Bill, Mr. Hammond said that, 
5 that distribution of power was to be a great 

usiness, a company might come and say, We will put 
our maximum rate at 2d. instead of 4d.” He: should call 
that a better Bill—a Bill which offered a quid pro quo for 
the use of the roads. If this company got in upon these 
roads, another company would not be able to get in.. Of 
course, they could have more companies, but the result. in 
practice would be that there would be no competition. 

The further consideration of the Bill was then adjourned 
until June 18. = 


PHYSICAL SOCIETY. 


At the ordinary meeting held on May 25, 1900, Prof. Everett, 
F. R. S., vice-president, in the chair, Prof. 8. P. Thompsen 
showed some Experiments Dlustrating the Aberration called 
Coma.” If a converging lens is placed obliquely in a parallel 
beam of light, instead of forming a point image, ib produces 
unilateral distortion, and the bright central spob is accompanied 
by a pear-shaped tail, which is known as a coma. The direction 
in which this tail ponte depends upon the side of the lens which 
is presented to the light. With a concave-convex lens the convex 
surface gives an inward pointing coma and the concave surface 
an outward pointing coma. The existence of this phenomenon is 
due to unequal magnification from different zones of the lens, a 
fact which was shown by covering the lens with a zone plate of 
three or four rings and viewing on a ecreen the distorted images 
of the several zones. The form of a coma varies greatly with the 
distance of the screen from the lene. A parallel beam of light 
which has passed: obliquely through a convex lens is capable of 
producing some curious shadows, The shadow of a rod can be 
obtained as a circular spot, and thab of a grating made by 
stretching threads between rods, as cuncenbtric circular rin 
Prof. Thompson also showed a stringed model illustrating the 
paths of the light rays in the formation of a coma. 

Mr. R. T. Glazebrook then read some “ Notes on the Measure- 
ment of Some Standard Resistances.” Three methods have. 
been employed by the author for buildin ap, multiples of a 
standard resistance, such as a one-ohm coil. he first method 
consists in making as accurately as ible three three-ohm coils. 
These in parallel can be com irectly with the standard by 
Carey Foster’s method. Their resistance in series is very approxi- 
mately nine times that in parallel, and hence an accutate determina- 
tion of a resistanee about nine ohms can be obtained. If, then, 
this resistance is put in series with the standard, an accurately 
known 10-ohm resistance is obtained. By a similar process a 
100 or a 1,000 ohm coil can be built up. The second method 
consiste in calibrating a resistance box. The one-ohm coils 
of the box are compared directly with the standard, and 
the other resistances determined accurately by a building-up 
55 using a subsidiary resistance bex. In comparing the 

igh resistances, the difference between the two boxes may be 
so great as to send the balance off the bridge wire. In these 
cases the third method is employed. The equal arms of the bridge 
are accurately known, and one of them is shunted with a resist- 
ance, which need not be accurately known, until the reading is 
brought back into the wire. The coila chiefly used throughout 
the experiments are made of platinam-silver. 

Mr. Campbell asked if the same degree of accuracy could be 
obtained with manganin coils. If so, then the small temperature 
change of manganin would be an advantage. 3 

Mr. Trotter asked if proper allowance could be made for bhe 
large number of mercury-cupe used in method I. 

Mr. Rennie advocated the use of the built-up box in preference 
to the first method. With two mercury-cupe there was less chance 
of errors N notice than with eight. Every 10 or 100 ohm 
coil tested ab the Board of Trade was subjected to a comparison 
with a box calibrated by a build-up process. =.” 

Dr. Harker asked if the resistance of the eight mercury. capes in 
series had ever been measured, and, if ee, what was the m tude 
of the result and what the uncertainty ? 

Mr. Glazebrook said he had investigated the resistance of the 
mercary contacts, and ib was negligible. In answer to Mr. Campbell, 
the author said he had no experience of manganin coils himself, 
but he had seen some figures for German coils which agreed very 


closely, 
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Mr. J. J. Guest then read a paper On the 8 of Ductile 
Materials under Combined Stresses.“ The author throughout 
his expeiments has used the 1 point of a material as the 
true criterion of its strength, and has rejected the elastic limit as 
being modified by local yielding. Ab present two theories are ueed 
in the calculation of strengths of materials. The first is that the 
material yields when one of the principal stresses reaches a certain 
amount. This theory, which was adopted by Rankine, and is used 
by engineers in England and America, is nob in accord with recent 
experiments. The second theory is that the material yielde when 
the greatest strain reaches a certain amount. This was advocated 
by St. Venant, and is used by engineers on the Continent. 
Resides these, there is a third theory of elastic strength, in 
which the condition of yielding is the existence of-a shear- 
ing stress of a. specific amount. In the case of a solid bar 
subjected to torsion, there is a variation in the atrain from 
the axis outwards, and consequently the materials have been used 
in the form of thin tubes. This allows the application of an 
internal fluid preasure. The specimens were of steel, copper, and 
brass, the state of set caused by drawing having been removed by 
annealing. The tubes were subjected to (1) torque; (2) torque 
and tension; (3) tension only; (4) tension and internal pressure; 
(5) torsion and internal pressure; and (6) internal pressure only. 
The axial elongation, the twist, and occasionally the circum- 
ferential etrain were measured. Towards the end of the experi- 
ments observations were made on bending. The results disprove 
the maximum stress theory, and are ab variance with the maximum 
strain theory. The maximum shearing stress developed and 
the corresponding shearing strain were comparatively constant 
throughout the experiments, and no other simple relation between 
the stresees or strains was even approximately constant. The 
results of the experiments have been plotted synoptically on a 
curve, and the several lines have been drawn upon which these 
points should be according to the various theories. Ibis readily 
seen that the points cluater round the line which represents the 
existence of a specific shearing stress. The author therefore 
favours the resistance of this stress for any material. 

The Chairman read a communication upon the subject from 
Dr. Chree. Mr. Guest, in his paper, has regarded the shearing- 
stress theory as a little-known one As the shearing stress is half 
the difference between the greatest and least principal stresees, 
this theory is the same as Prof. G. H. Darwin’s maximum stress: 
difference theory. All the theories sup; ose that the stress-strain 
law is linear, and that straine are so small that their equares and 
products can be neglected. Mr. Guest concludes that in ordinary 
materials the law is linear to the elastic limit, which answers to a 
stress lower than that which answers to the yield point, and that 
yee point phenomena arise between these. Nevertheless, he 
ocusses attentlon on the yield point as the criterion of strength, 
and assumes that Hooke’s law holds up to it. N 

Prof. Perry congratulated the author upon his paper, and said 
there was no time'lefo to discuss it at length. The results obtained 
gave information upon a subject of which very little is known 
ex perimentally.—The society then adjourned until June 8. 


KINGSTON-UPON-THAMES. 
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The following is the sixth annual report of the borough 
electrical engineer (Mr. J. E. Edgcome, M.LE.E., eto.) to 
the Lighting Committee : 


I beg to 8 herewith my report for the 15 months endin 
March 31, 1900, being the sixth annual report on the working o 
the electricity undertaking of the borough. 

Machinery. — The foundations for the new 200-kw. combined 
steam alternator are now being put down, and I expect the plant 
will be ab work within the next two monthe, This will add further 
plant to the works capable of lighting 6,500 8-c.p. lamps burning 
ad one time, or sufficient to allow of a further 10,000 8 c.p. lamps 
being installed on the circuit, 

Mains.—Considerable extensions of mains bave been made during 
the peu embraced by this report. All the new cables laid are 
of the same type and class as those previously pub down, and 
which have proved so thoroughly satisfactory—namely, oon. 
centric cables, heavily insulated, lead sheathed, and armoured 
with steel tape—the cables being laid direct in the ground. 

High. Tension Feeder Cables.—No. 6 feeder has n extended 
from Richmond-road throughout King’s-road, and a through con- 
nection made along Queen’s-road and Wolverton-avenue to Coombe- 
lane sub-station. The Hill district has therefore now two separate 
feeders, which can be worked independently or in conjunction. 

Low-Tension Distributing Cables,—A considerable number of 
extensions of the distributing cables have been carried out, 
amonget others, in St. James’s-road, Penrhyn-road, Fairfield-road, 
Fairfield, Knight’s-park, Orchard-road, Cobham-road, New-road, 
King’s-road, Alexandra-road, Geneva-roed, Grove-creecent-roac, 
Gloucester-road, Richmond-road, and London-road. By the com- 
pletion of the network of low-tension mains throughout the main 
sbreete it is now possible to carry out work on any high-tension 
feeder (which is, of course, thrown ‘‘dead” for this purpose) 
without interfering with the supply of current to consumers, as 
all the high-tension mains as now designed and laid down feed 
into the network, so that one or more feeders can be disconnected 
whilst the supply is being carried on by the other feeders. This 
is a matter of great convenience, and bende to carry out the chief 
feature of a satisfactory lighting system—namely, a constant and 
uninterrupted supply. 
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` Publie Lighting.—Five alternating current arc lampe, fitted with 
incandescent side lamps, have been erected in Fife-road, Kingston- 
hill, and Sarhiton-park-perrace, the arce being lighted from dusk 
till midnight, and the incandescent lamps from midnight till dawn. 
Experiments are being carried out with various classes of incan- 
descent electric lamps with a view of their being adopted for 
lighting side streets. 

Motors.—Several motors have been installed, and are working 
satisfactorily, driving printing machines, chaff-cutters, etc. As the 
price of current for this purpose has been reduced by 50 per cent., 
do 3d. per unit, there should be a considerable future for motors 
among power users, and I am confident that when the publio 
appreciste the many facilities offered by electric motors, their ease 
of starting, absolute cleanliness, and simplicity of control, a large 
number will be used for driving printing presses, sausage machines, 
sewing machines, and for all purposes where power is required, 
whether constantly or intermittently. 

Progress.—I have ineluded several tables in my report; a new 
table showing capital expenditure, a table showing expenditure 
and receipts on revenue account, and tables showing com bive 
results since the opening of the works in 1893, com g con- 
sumers and lamp connections, total units supplied, receipts, 
revenue summary, electricity supplied (exclading publio lighting). 
The total loans sanctioned by the Local Government Board 
amount to £58 426, and the total amount spent to £50,674. 
Os. 3d. The gross profits on the works before paying interest 
and repayment of capital are £2,737. 93. 4d,, and after paying off 
the interesd there still remains a profit of £1,208. 1 18. 4d. towards 
the repayment of capital, which, amouating to £1,346. 10a. 3d., 
leaves an adverse balance of £47. 188. 1Id., as against an adverse 
balance of £1,112, Oa. 9d. in 1898. Fortunately, a very favourable 
coal contract was made in 1899, some months before the abnormal 
rise in prices; bub I fear thao the inflated price of fuel, which 
will undoubtedly rule for a considerable time, will operate very 
prejudicially on the nexb balance-sheet of the undertaking, not- 
withstanding the increasing output of electricity. It is very 
satisfactory also to note the rapid increase in the number of con- 
sumers and lamps connected to the circuit, which is far above 
the average of former years, the number of consumers having 
PETS from 211 to 311, and the number of lampe from 11,856 
to 16,130. 

Future Extensions.—Owing to the increased demand for currenb, 
it will be n to carry out some considerable extensions to 
the boiler-house, to contain new boilers, condensing plants, pumps, 
filters, and economiser ; a new shaft will also be required, together 
with necessary flues. A considerable number of distributing 
maina will have to be laid to join up outlying portions of the low- 
tension system to the network, and to connect up pew consumers 
from time to time. Ib will probably be found expedient and desir- 
able to continue the public arc lamps throughout the main roads, 
so that there will be a complete line of ares erected from end to 
end of the borough throughout the principal streets. 


REVENUE AOCOUNT. 


Expenditure. , i 
Dr. Generation of Electricity. £ sd. 
Coal and other fuel, including carting. £2,407 14 1 
Oil, etc., and engine-room stores 209 12 2 
Wages ab generating station - 613 3 3 
Repairs and maintenance: buildings, 
115 8e. 4d.; engines, boilers, £114. 
8s. 3d. ; dynamos, exciters, £64. 
16s. 2d.; other machinery, instru- 
ments, £66. 13s, [0cqcc ... . 361 4 
3.601 15 10 
Distribution of Electricity. 
Repairs, maintenance, and renewals of mains and 
apparatus on consumers’ premises, including . 
d L E E ð]ð« dd E E 8 PNE 147 4 9 
Pablic Lamps. 
Attending repairs, including carbons and renewal of 
((ö§fd³ĩͤĩ;—6u S E T aai 207 16 7 
Management, 
Salaries, engineers’ department ......... 9 
eise, A I TT 101 11 2 
Stationery, printing, and advertising.. 59 16 9 
General establishment charges............ 53 16 10 
518 14 5 
Rente, Rates, and Taxes. 
Rates and taß!ðaee se . è 159 11 4 
Insurance eee . 8 77 16 9 
Law charges . . 36 12 9 
274 0 10 
Special Charges. 
Interest on am E AA i ci 15 s 
Repayment of principal 

aid = 2785 8 8 

Lamps, Stores, et Eͥ( . . . . . . . 2117 0 

£7,559 17 8 

Cr. Receipts. £ s. d. 

Sale of current per meter . 6177 0 10 

Sale of current for launch and battery charging 54 3 8 
Rental of meters and apparatus on consumers’ 

/ ˙¹àA. A E TA . 179 6 6 
Public lightiag—arc and incandescent essees 1,048 17 6 
Sundern ð A tex exesssarsnes 52 10 3 
Deficit balance ee . e e < 47 18 11 
i t 5 — 

£7,559 17 8 
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QUESTIONS AND ANSWERS. 


| | Questions. | 
275. Describe a good form of artificial load suitable for a six 
Tou Egg test of a steam dynamo or alternator. — 


276. I have frequently noticed that with three or four alter- 


natora running in parallel, all on the governors, an inclina- 
tion to pull out of step can often be cured by considerably 
ov ting the field of one of them. t is the full 
explanation of this F. H. O. 8 
Question No. 269.—What is the best practical method cf 
measuring the power absorbed in a three-phase circuit 7 — 
Best Answer to No. 269 (awarded 10s.).—The method 
of measuring power absorbed in any three-phase circuit 
may vary with the conditions under which the circuit 
is working, If the load on a three-phase circuit is 
symmetrical, it is obvious that it is only necessary to 
connect a wattmeter into one of the e The 
readings on this instrument multiplied by 3 will give 
the total power absorbed. Now, in any ordinary zupply 
system, as from a central station, for motive power and 
lighting, the above conditions would not exist, as the load 
on the three branches or phases would never be more than 
approximately equal, and might vary between large limits. 
It is only necessary to connect up two wattmoters suitably 
for measuring power in three-phase systems, the manner of 
connecting them varying with the form of grouping of the 
circuite—t.¢, in star or mesh. This may be shown as 
follows : $ 
1. Mesh Grouping (see Fig. 1).— Let a, b, and c be the 
currents in the three circuits, o m, m n, n o, respectively, 


series 


series 


Fie, 1. 
and let the pressures in volte across each circuit be-repre- 
sented by Vn, Vun, Vo. Assuming the positive sense 


as shown by the arrows in the diagram (Fig.:1), it is 
evident that at any instant . 
W (the watts absorbed)=a Vom +b Vm» +c Vn, (1) 
Now, the algebraic sum of the voltages, or 
Vom + Vms + Yro = (at any instant) o, 
or, Vom = — Vms _ Yro, 
substituting in (1) we have 
W = —-aV™—aV~+5 Vun ＋ ¢ Vm 
= Vms (O -a) V (e- a). 
If m, n, and o denote the currents in the lines leading to 
the circuits or mesh, 
(-a) m, (a- c) o, or (-a) = -o. 
„ WE Vun m — Vo, 
The negative sign in this expression appears because of the 


direction assumed as positive. If the direction, say, in n o 
be reversed, it is easily seen that 


W = Vun m + V™ o. 


From this last expression it will be seen that, if the current 
m be ed through the series coil of a wattmeter, and the 
shunt coil of the instrument is connected across m and n, 
the second wattmeter having the current, 0, passed through 
its series coil and the connected across n 0, then the 
sum of the readings on the two instruments is the total 


79 


abide i in the three phases or circuits connected 
mes | | ; 


| Fe. 2. B x 
2. Star Grouping (see Fig 2) —Here we have the total 


watts absorbed, or 


W = Vue a 4 Vu be Ve. (2) 


where a, b; and ¢ are the currents in the-three limbs of the - 


star, and VW., Vu, and V the voltage across each limb. 
In a atar-connected circuit the algebraic sum of the currents 
in the limbs is at any instant o, l aTh 
or, a bo; 

or, a= - bee; 

And Vor - V Vom; 

similarly, yar Ve = yor, 

Substituting in (2) we get 

W = - Vn h — Vme e + Vne 5 4 Voc; 
W =b (Vre — Vma ) +e (Ver- Vmæ). 
„. WZ Va + Vem c; 
or the power, as in the mesh grouping, can be measured by 
means of two wattmeters suitably connected. Any difference 
of load in the three phases is fully accounted for. 

Dr. Aron has adapted his well-known meter for poly- 
phase working. The second pendulum is accelerated by 
the two movable coils of the wattmeters. Mr. Shallenberger 
has devised sn ingenious method of using only one instru- 


or, 


Fic. 8.—Connection Diagram of Shallenberger’s Meter. 
ment, which, in the integrating wattmeter, consists virtually 


of an aluminium disc, driven by three coils connected as 
shown in Fig. 3. The shunt coil of the instrument is 
connected across two of the lines, and the series coil or 
coils in the other line. The current in the shunt coil is 
in quadrature. with the E. M. F. of the series circuit, the 
torque exerted’ by the disc (which is controlled by 
permanent magnets) being proportional to the sine of the - 
angle of phase difference of the shunt and series currents. 
A suitable non-inductive resistance is inserted in the shunt. 
circuit to obtain a correct constant for the instrument. 

In the above it has a been shown how power may be 
measured for commercial purposes. There are several 
laboratory methods, the three voltmeter method being 
one; but none of these are of any practical use for central- 
station work.—J. S. sR a e 

Answer to No. 269 (awarded 5s:).-—The best practical 
method for the measurement of power in a three-phase 
circuit is that which uses an electro-dynamometer, and. as 
this method finally reduces to a measurement of power in 
an ordinary alternate-current circuit, it will -be well to con- 
sider this latter case first, and to see whether an electro- 
dynamometer actually gives a correct measurement of the 
power in an alternate current circuit. Assume a circuit 
in which the sine law holds good. Let E and C be the 
maximum values of E M.F. and current respectively. Then 
at any moment which may be assumed as occurring at a 
time, f, after the commencement ef a period whose length 
is T, the instantaneous values of E. M. F. and current, e and 


c, may be represented as follows : 


6-0 ein (2 1 +$) ; 


where ġ = the phase difference between E and C. 
- If P is the mean effective power during a period T, then 
the work done during that period is P 


evidently also equal to r e cdt, which is nee equal to 
(J 


[Pein (2 f) C un (2 1 +4) at 
Henco P = ale E Csin 4 m £) sin ( 7 ra 


The expression a r 1 


sion a, denoting an angle, and the limit of integration, T, 
then becomes 2 r. Hence ‘the expression for power 
becomes 


P -es. ein a ein (a+¢) at 


may be replaced by the expres- 


-2C AR Meat acos a sin s] da 


E 0 p sin 2 ) a i 6 . 3) ] 


se eg t 


22 [ le- G xm) + o] 


5 cos ¢. 


The mean effective rate of doing work i is then 2 cos G, 


whioh has been deducèd ‘from no original formula 


1 J. 4 


The wattmeter reading is not directly. saivi to 
3 at first sight, as it is the mean value of all the 
oe e c, where e and c are instantaneous values. 
What this mean is may be seen from the clock diagram 


Fia. l 


in bi F. 1, dia O E and O C are the maximum al of 
and current respectively, and ei, ej are two corre- 
1 instantaneous values, ¢, , cz „Daing two others 


separated from the former by an angle Z T 


In the firat position the force beri tis wattmeter coils 
is proportional to ei ei, which is equal to (E C sin a sin B). 


After an angle 2 the force is proportional to e, c. which 
e T : 
again is equal to [= C ain (z + a) sin (5 +4) } or 


(E C cos a cos 8). 
The mean of these two positions is 


“a [vs an A+ ooe «oon £) 


— 


„ and this is 


but (a- 1 is ouatact and equal to $, the phase difference 
between E. M. F. and current. 
Similarly, the mean of each pair of values godeg: 


apart is Ea cos &, which is a ‘constant. ‘Hence, taking 


all possible-values of pairs at right angles (which is equiva- 
lent to taking every value possible arid dividing up into 
sets whole mean can be easily found), it is evident that 
the deflection of the dynamometer, w which is proportional 
to the force between the coils, is proportional also to 


ET cos ¢, which has already been shown to be the power 


in the circuit containing ordinary alternate current. Hence 
a wattmeter will give correct ‘indications of power fer a 
circuit with sine law. This holds also for other wave forms 
in sensitive instruments, and therefore a wattmeter may be 
regarded as an instrament which is admirably adapted for 
measurement of alternate current power. : 

It remains to be seen how the foregoing can be applied 
to the case of a three-phase power measurement. Let a, b, 
and c be the threg leads; 1, 2, and 3 the three parts of the 
machine producing the. ' three phases. Corresponding to 
these, let ca, ch, œ be the. currents in the leads; 6a, ¢, 
es the tensions. between pairs of leads bc, ca, a b reapettively ; 
and cj, Cy, Cy, ĉis E 6, the currents and tensions in the three 
parts of the machine. These all denote instantaneous 
values. Then the rate of doing work i in the circuit at any 
instant is given by 


9 er I en 6 + ey Cy, 


O = oe a ee, 2 

’ * 4 Ce * 28 A l n o 

e | e 

4 2 4 

> A CC 6 

e, Ca E, | | 

G 3 = | 
Ce 
2 a C 
Fia. 2. 


Consider (a) Y connection (Fig. 2) 


Then ei ez le ; e- eg = e; eg ei eh; 
01 Ce; Co=Ch g= Cej; f 
| c +> +6 =O; +e g= O. 
Hence, also, el 6 +6)=O35 tay 
i. 6., 1 1 -4 c: ei c 
Hence ee ei Oy L ty Cy + Fy êg 


— Shy (65 — ei) +6, (es — 
Hence, finally, for Y connection, 


P = eb co — Ce d 


el). 


Fia. 3. 


Consider, now (5) A connection (Fig. 3). 


Here 41 mle 5 g- = ca; 0, - 6, = C 
C ea j e = % j es = ee; 
„ei + ez + e =O. 
Henee eu (6, +6, + 6) =9, 


— a 


and 
therefore 


61 1 ei e Oh 

P= ei ez — Cy e + e Ca + eg Cg 

= C2 (c3 ei) + es. (c — ei) 
| = fh le — lo Cy. i 
Hence, in either case, the momentary power, p, has the 
same form as an algebraical expression. 

The mean effective power, P, is the mean of all values of 
p, and it has been before shown that the dynamometer will 
measure either of the parte of the above expression, and 
that they are equal respectively to 7 


S Pi- J. ond, AM 


1 T 
= — dt 
P: T) ee 
which are expressions for the power in two ordinary 
alternate-current circuits. Thé measurement is carried out, 
therefore, by using two dynamometers, putting thé current 


and 


coil of one in c, and joining its shunt coil from e to a, 


while the current eoil of the other is put in b, and the 
shunt coil connected from b toa. ` 

In regard to the negative sign of Pi on the right-hand 
side of the powor equation, it is to be noted that tho 
dynamometers are to bô connected in the same way exactly 
in each case,and thon their indications are to be algebraically 
added—i.e, if they are on opposite sides of zaro, they 
must be arithmetically subtracted—in which case the 


original assumption rogarding the relation between the 


various E M. F. s and currente was right as regards sign, 
giving (Pi- Pz). But if the deflections are both to the 
samo side, arithmetical addition takes place, giving 
(Pi T Pz). If only one.dynamometer is to be had, then it 
can be used in connection with a set of two-way switches 
for each coil, the connections being so simple as not to 
require sketching. The only precaution necessary is that 
the current coil must be short-circuited before being cut 
out so as to avoid breaking the main circuit. 

This concludes a description of the measurement as it is 
to be theoretically carried out. In 
come in owing to the solf-induction of the coils of the 
instrument. The full consideration does not belong to this 
answer, which describes “the best practical method” of 
measurement, and, therefore, selects one in which self- 
indaction corrections are practically unnecessary. The 
most exact method is with a mirror instrument, but this is 
not technically available, and the next best is that using a 
dynamometer or wattmeter, on tho principle of Ganz and 
Co., with two coils whose planes are at right angles to one 
another, and entirely without iron. In such an instrument 
the error introduced by the phase difference between E. M. F. 
and “volt current” in the fine-wire coil is, from actual 


measurements, about 3 in 1,000—i.e., may be neglected. ` 


This result is for 50 periods por second. 

In other types of instruments the correction is greater, 
and may in cases require to be introduced. It is difficult 
to determine, and, as the question concerns the best 
practical method, need not, as said, concern us here. 
best practical method is to take an instrument with 
negligible self-induction. Thus all the necessary points 
have been discussed, and so the question is completely 
answered.—T. C 

[N.B.—Whilo we wish those answering the questions to 
make use of technical literature on the subjects, we do 
not propose to publish answers which are merely copied 
literally from text-booke,; as some sent in on the above 
subject were.—Ep. E. E.] 


Question No. 270.—What advantage does the electric welding 
rocess possess over ordinary forge welding ? Describe some 
orm of electric welder. 

Best Answer to No. 270 (awarded 10s.).—Nothing is of 
more importance in the constructive part of engineering 

than the efficient union of the materials used in a 


structure; especially is this true of those parts which 


have to bear a tensile stress. Although large structures 
of wrought iron and of mild steel commonly have their 
parts united by bolting or riveting, cases occur where the 
union of these me by welding becomes almost a 
necessity or a matter of economy and convenience. Before. 
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| electric welding was brought into practical use there was 


' | the fire, with the consequent 1 


~ | be welded, that it admite' of absolute 


practice, errors may 


Tho 


Wl. 


always a feeling of doubt about a waid, although they were 
and are of necessity largely trusted. ) 
In all methods of heating (aapi y eee that are 
employed, involved that the heat should proceed from the 
outside, inwarde, . with. the result that- thene- were. the 
chances of inadequate heat or: an excess. 5 to the 
skill of the workman. Msreover there was thei difffeulty 
of ascertaining to what state the heat had ce are | 
commonly in small weids the pieces were withdrawn. from 
k of picking np dirt during 
reintroduction. l Le Be er te ee Sn 
Among the many advantages of electrical welding are 
that of uniform heating throughout the, sestional area to 
alation of the heat 
that it is free from the possibility, of introducing either 
particles. of fuel: or gasoe bétween the weldiag sari 
and admits also of complete inspection during the time the 
heating is going on. 


— 1 


Tho illustration shows a large electric. welling mach chi 
which is supplied with a igh pressure current (alterna 15 
which current embraces in its courke ‘the transformer, 


which is of suitable construction. It will be seen that one 
of the bolding jaws; 9 g, in addition to sliding on the pro- 
longation of the conductors, f.f, is guided.on a bar, h, along 

which it can slide, the other jaw being fixed. 20 as to prevent, — 
its endway movement. The operative jaw. which gives tha 
endway pressure has ite position controlled by the screw, j. 
on the handwheel, k, by which the rapid setting up and 

also the withdrawal of the pieces from contast, the one 
with the other, can be effected, while the final pressure 
is given by the ratchet lever-arrangement, “, operating 
on the same screw, j. The jaws are bored up, to 
admit of the paseage of water through them, and the 
flow is maintained by means of indiarubber pipes, but this 
provision is only netessary, in cases “of long-continued 
working. With this arrangement of machine the electric 
current is conveyed by conductors. c chee area, and of 
admirable conducting power, to the piecas to be heated, 
and very near to the ends of those piecese—that is to say, 


the distance the current has to travel is short, and thus 


the effective head or pressure used is low. Some 3in., or 
even less, of the pieces to be welded are heated up; 
6in. could, of course, be equally well heated up by the 
same current, but if there were. no other resistance than 
the metal being heated, then the operative electric pressure 
would havo to be doubled and the horse-power would be 
doubled. The dynamo used in conjunction with this 
machine is an i and is 155 a 
40, 000-watt machine, having, its. field mi .exelted. by. s 
. BE ns EiT 

Answer o No. 270 (awarded &3.).—The proceés of weld: -° 
ing by electricity has many advantages..over the ordinary 
forge welding: (1) The ease by which heat can be produced 
at any point by means of an eledtricourrent; is a great 
advantage in welding.: Take the vƷ]e of a large Stel cat; · 
ing, which on being machined up, deyelops seyaral large; 
blowholes ; with ordinary forge welding it would be impos ` 
sible to weld up, these holes, and 


| „tho canting would be 
scraped; but with the electric welder“t folbe are filled up 


and a perfectly sound job results. (2) The time taken for 
an electric welding varies from 10 seconds to three minutes 
to complete, according to the size of: the weld: "Fhe is far 
in advance of aay welding for saving 3 (3) Very 
little scale is formed 


uring beating with electric welding, — 


L 
a 


„ 25 
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as the metallic vapour formed keeps the atmospheric oxygen 
from reaching the heated metal. 

There are two distinct systems of electric welding : (a) 
The system commonly called the Thomson system employs 
the heating effect of the current working ne a dead 
resistance. This process is used in butt welding, and 
the two pieces to be welded are brought together end 
on and a large current passed across the junction. The 
loose contact at the junction causes a great amount of heat 
to be developed there, and when the metal is raised to a 
welding temperature they are firmly pressed together and 
the weld is complete. This system employs a special 
dynamo, or transformer, giving a small voltage with a 
large current. (b) The other procese takes advantage of 
the heating power of the electric arc, and is known as the 
Benardos process. The Benardos patents are owned in 
country by Messrs. Lloyd and Lloyd, of Birmingham. The 
method of welding is exceedingly simple. An ordinary 
electric light carbon is clipped in a special holder, which is 
held in the workman’s hand. This holder consists of a 
wooden handle, through which a flexible conductor passes, 
carrying the current to the carbon ; an asbestos-faced sbield 
protects the workman’s hand. This carbon is connected to 
the positive main, whilst the article to be welded is con- 
nected to the negative main. The carbon is now touched 
against the metal and drawn a short distance away, the 
electric arc is struck, and the metal is heated. About 12 to 14 
seconds is time required. Ifa blowhole is to be stopped, 
pieces of steel or iron are run into the hole, and make a first- 
clase job. The current usually employed is about 15 amperes 
at 70 volts. Messrs. Lloyd and Lloyd adopt an arrangement 
to supply the requisite current, as shown in the diagram. 


POSI TIVE 


MAIN 
500 1000 AMPS 
AMPS 


50 TO 80 
OLTS 


NEG MAIN 


The dynamo, D, generates 500 amperes at 150 volts, and 
is connected with the battery through suitable switches 
and ammeters. The battery must have an high discharge 
rate without decaf damaging the plates. elding arcs 
are taken off the battery mains through switches and 
resistances. The resistances are adjustable, and under 
control of the workman. Volt and ammeters are coupled 
as. shown. The battery is not necessary, but a machine 
for 70 volts at 1,000 amperes must be provided if the 
battery is not used. The workman protects his eyes and 
face from the arc by a mask.—F. M. M. 


Answer to No. 270 (awarded 5s.).—The following are 
some of the many advantages possessed by electric welding 
over forge welding : (1) The weld is perfectly homogeneous, 
as the structure of the metal at the joint before and after 
welding is unaltered. Oxidised surfaces are excluded from 
the joint, and clean motal only comes into contact. (2) 
The amount and localisation of the heat is under absolute 
control, and the operation can be made automatic, thus 
securing uniformity of result. (3) The process can be 
continually watched, as the metal while heating is visible, 
instead of being covered with coal or hidden by flame, as 
in the forge process. (4) Flaws in welding are easily 
discovered and prevented, as the union commences at the 
interior of the joint, and not in an uncertain way, as in 
ordinary lap welding. (5) The process is extremely rapid, 
being almost instantaneous with small diameters, while 
with larger sizes it requires but a few seconds, depending 
upon the horse-power used. (6) Electric welding possesses 

reat flexibility, as it can be applied to various kinds and 

orms of metal, including those which have hitherto been 
united only by brazing, and may be used for making 
endless structures—such as rails, pipe lines, eto.—in situ, 


AT 


H 


(7) Blistering and scaling of the parts to be welded is 
prevented, and finished parts may be made to retain their 
finish daring welding. (8) The process effects great economy 
both in time, labour, and material. 

One of the best-known forms of electric welder is that 
known as the “Thomson,” the invention of Prof. Elihu 
Thomson, of America. The welder consists of an 1 
current transformer having its primary coil wound wi 
many turns, while che secondary is of a single turn only, 
and is usually made in the form of a solid copper casting. 
On passing an E. M. F of, say, 300 volts through the primary, 
a current of some thousands of amperes is induced in the 
secondary. The ends of the secondary cirouit terminate in 
massive copper clamps, which serve to hold the articles to 
be welded in contact with one another, thus Sn the 
circuit. The primary circuit is then closed, and the induced 
current is passed through the parts to be welded, causing 
them to heat very 1 As soon as the welding point 
is reached the clamps are made to approach each other, 
forcing the heated parts together and making the joint. 
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The appended sketch represents in diagram the construc- 
tion of a small Thomson machine for welding iron and 
steel rods of small diameter. A is the primary coil, surrounded 
by the laminated iron core, B. The secondary casting, D, 
is grooved so that it may contain the primary coil. The 
secondary circuit is interrupted at a, and the ends of the 
circuit are led to the clamps, C, CI. C is fixed, but Ci is 
capable of being moved along the stock, E; bb are metal 
rods which it is desired to weld together. The rods are 
fixed in the clamps by means of the handles, as shown, 
and are brought into contact by adjustment of CI. The 
secondary circuit being tbus closed, the primary circuit is 
then closed by a switch on the top of the machine. As 
the metal becomes hot, C! is made to approach C, thus 
welding the rods together. The movement of Ci is regu- 
lated by a spring and handwheel not shown. Tho primary 
switch is now opened, either automatically or by hand, and 
the welded articles are removed from the clamps. The 
transformer is completely enclosed in a massive cast-iron 
caso, F, and tho latter is insulated from the clamps by red 
fibre insulation. The power required for electric welding 
varies nearly as the sectional area of the material at the 
joint where the weld is to be made. The following table 
gives the power and time required for various sizes ot round 
iron or steel and iron piping : 


---—Round iron or steel.—-— Iron or steel pipe. 


g Ineide : 

Diameter. Time ; Time. 
Inches. Watts. Seconds 1 Watts. Seconds. 

1 1,500 10 2 ., 6700 ... 33 

rere 2, 500 15 ͤ ceas 4 7,800 ... 40 

i ee 4,800 99 1 12,250 ... 47 

Spies 6 700 ...... 25. 2 . 31,850 , 84 

3 10, 00h 30 — 3 72,000 .. 106 

—T, F, T, 
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COMPANIES’ MEETINGS AND REPORTS. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The fourth annual general meeting was held on the 24th ulb. at 
the Cannon-street Hotel. } ; 

Mr. Henry Drake, who presided, referred to the rise in the 
price of. practically all the materials used ab the factory, chiefly 
in the cost of copper, tin, and lead. The resulb of the year’s 
working was a balance of £33,221. The directors proposed a 
dividend to the holders of the original ordinary shares at the 
rate of 10 per oent. per annum, clear of income tax, or 10a. a 
share, of which 5s. a share was paid lasb November aa an interim 
dividend ; £10,000 would be added to reserve leaving £8,221 to 
be carried forward. The reserve fund would now stand at 
£73,831, and tbe dividend on the ordinary ehares would be 15. per 
cent., or the same as was paid in the year 1898. The Company's 
business had increased very largely. Last year the directors issued 
10,000 ordinary shares of £5 each ab a premium of £5 a share, 
producing £100,000, and the shareholders might naturally suppose 
that this would have lasted a considerable time. The increase 
in the property had been £47,000, on cable drums £5,000, on 
stock £26,000, in expenditure on contracts £26,000, and in deben- 
tures £118,000, These items amounted together to £222,000. 
On the other hand, there had been a diminution in the cash of 
£10,000, and the increase in the item of creditors was £104,000, 
being together £114,000, and leaving a balance of £108,000 
rat were, therefore, really at the present time £8,000 worse off 
in this way than they were a year ago. The issue of the new 
preference sharea would be made as soon as the arrangements 
could be completed. | 
. ieut.-Colonel G. A. Elliott seconded the adoption of the report, 
which was carried, 3 


_ TELEGRAPH MANUFACTURING. 


The report for the year ended March 31, to be submitted to 
the meeting to be held ab Liverpool to-day, states the profid of 
the year’s working, including £5,162 brought forward, at £46,446. 
Ded ucting the managing director's salary, including a special 
grant. of £1,000 and the directors’ fees (£2,400), the preference 
dividend (£4,833), the interim dividend (£3,000), depreciation 
account (£3,887), and reserve fund (£17,500), there remains 


£14,825, out of which the directors recommend the payment of 


a further dividend at the rate of 14 per cent. per annum for the 
half year (7a. per share) and a bonus of 2 per cent. (28. per 
share), being in all ab the rate of 12 per cent. for bhe year, 
leaving £5,825 to be carried forward. Large extensions have 
been and are being made to meet the increasing trade, and, in 
consequence ib is proposed thab the capital 12 increased by 
the creation of 20,000 additional ordinary shares of £5 each. 


WEST INDIA AND PANAMA TELEGRAPH. 


The ordinary meeting was held ab Winchester House on 


Wednesday. 


Mr. W. Andrews, who presided, said io the pasb half-year the 


receipte had fallen to £22,643, against £51,937 in the corresponding 
six months of the previous year, showing a decrease of £29,294, 
mainly on account of the cessation of the Spanish-American war. 
R comparison with the last half of 1897 reduced the difference to 
9,584. ö 
The report, already noted by us, was carried. An increase in 
the Company's charges was hinted ab. y 


REUTER’S TELEGRAM. 


The annual general meeting was held at the offices, Old Jewry, 
on Wednesday. Admiral Sir J. C. D. Hay, who presided, 
announced the customary 5 per cent. dividend. Referring to war, 
he said thab ab the present they had as many as 30 special 
correspondents engaged. The report, noted in our last issue, was 
5 debate, Mr. F. J. Griffiths seconding. i 


ISLE OF MAN TRAMWAYS. 
The annual meeting of the Isle of Man Tramways and Electric 


Power Company. Limited, was held at Derby Castle, Douglas, on 
the 24th inst. Mr. John R. Cowell, one of the directors, presided, 
and there was a large attendance of shareholdere. The following 
report ee in the Belfast News-Letter, and we take the 
liberty of reproducing the same ab length on account of the greab 
attention recently drawn to the affairs of this Company on account 
of the failure of Dumbell's Bank. | : 

The Chairman explained hia own position. He had been 
elected director in March last year, had afterwards been in 
America for six months, and on returning had been ill. The first 
notice to attend a meeting of the Board received by him was for 
Feb. 7 last, four days after the failure of Dumbell’s Bank. He at 
once proceeded to carefully examine the affairs of the Company, 
and found them to be in an exceedingly difficult condition, bub 


did nob resign, as he thought ib would have been cowardly to have 


done so when his colleagues were faced with serious difficulties. He 
proceeded to lay before the shareholders a statement of the amount 
required to enable the Company to meet its liabilities and continue 
its business. The liabilities of the general undertaking were 
£84,967, and adding £10,000 for working capital, £95,000 was 
arrived at as the amount required for the general undertaking, 


For the separate Ramsey undertaking he estimated that £35 000 
would be required. Referring to Messrs. Tarquand and Youngs’s 
report, he described ib as being extremely severe, and in some 
parte hardly fair. He admitted, however, that steps should long 
ago have been taken to increase the capital. Sammiog up the 
financial position, Mr. Cowell took a middle course between 
Mesars. Turquand and Youngs’s figures and those prepared by tLe 
secretary. He estimated that after increasing the capital of the 
general undertaking, and providing for all existing and additional 
charges, the amount available for dividend would be £2 447, 
which represented 3 per cent. on preference shares, and left a 
small balance. As to the separate undertaking. he estimated a 
sum of £12,000 would be required to pay all charges, and thab 
the shareholders could expect nothing. He, in conclusion, spoke 
hopefully of the prospects of the Company. 
` Mr. Young, the late secretary, was present, and, in reply to a 
ehareholder, he announced that he had resigned in 1898 on accounb 
of friction with the directors. He had frequently urged lower 
dividends, bub got no support. The position of the Company in 
ebruary, 1898, was so weak that the Board passed a resolution to 
nclude in revenue accounts as profit £6,000 said to be portion of 
the profits made upon a purchase of engines for the Laxey-to- 
Ramsey tramway, and the auditors agreed that thls was a per- 
fectly legitimate course. He protested, and the matter was eo 
strained that he tendered his resignation as secretary and called 
in the aid of the legal advisers of the Company, with the reeulb 
that the resolution previously passed was rescinded, and the divi- 
dend for that balance-aheeb was reduced by 1 per cent. Not with - 
standing this, at the Board meeting in September, 1898, a dividend 
ab the rate of 74 per cent. was declared upon the Chah man 
announcing that a profit of £10,000 had so far been made on the 
construction and ae et of the Ramsey line. He (Mr. Young) 
was dumbfounded. Tbe dividend warrante were sent oub, and his 
notice of resignation was send to the chairman at the same time. 

This statement was greeted with loud cheers, and several ehare- 
holders éxpressed their admiration of Mr. Young’s conduct. ` 
The Chairman formally moved the adoption of the report and 
balance sheet. l PONE SM 

Mr. Mitchell Eccles, of Blackburn, immediately opposed, and 
declared that, in the face of Turquand and Youngs’s report, the 
meeting would never accept the sheeb before them. 

The Chairman suggested the appointment of a committee of 
investigation representative of the shareholders and creditors, and 
this course was eventually approved of. 

The meeting terminated shortly afterwards. 
In the reporb of Messrs. Turquand, Youngs, and Co. above 
referred to, amongst other strictures id was stated that the 
auditors came to the conclusion that the profits shown by the 
accounts of the Company as having been earned during the years 
1894 99 were nob in their entirety legitimately earned, with the 
result that the dividends appear to have been paid otherwise than 
out of profits to the extent of £15,645. 15s, 3d. The auditors state 
the outstanding liabilities of the general undertaking requiring 
settlement as follows: bills payable, £86,843, 12a. 4d. ; sundry 
creditors, £18,022. 28. 4d. ; Dambell's Banking Company, £2,113. 
7s. 34; unpaid dividends, £1,303. 3s. 2d.; interest on debentures 
and mortgages, £3 568. Os. 3d.—total, £111,850. 53. 4d. Bills 

yable” appear as £86,843, and £85,000 of this is represented by 
promise notes granted by the tramway company to Dumbell’s 

anking Company. This amount (with accrued interest, £4,743) 
still stands at the debit of the tramway company in the books of the 
bank, although the bank has apparently negotiated the promiesory 
notes to obher banks, These assets are seb down ab £26, 883. 4a, 9d., _ 
and any future profits: nob hitherto appropriated in the account, 
The auditors do not include in the assets the investment in the 
Snaefell Railway, the shares and debentures of the Isle of Man 
Breweries, sundry dehtors (£5,013), nor the deferred debt due to 
the Company by the Douglas Corporation at the termination of 
the lease (£3,000), as these assets do nob appear to be promptly 
available. Proceeding on the cee are thab £125,000 would be 
required for additional capital, and. thab this money could be 
raised on prior lien, the share and loan capital of the general 
undertaking would then stand as follows: share capital—ordinary 
shares, £95,000 ; preference shares (6 per cent.), £70,000 ; deben- 
tures—series A (at 5 per cent.), £50,000 ; series B (at 4 per cent.), 
£100,000 ; additional capital, £125,000. Total, £440,000. Gross 
revenue earned during 1899 (but without making depreciation for 
wasting assets), £14,000; deduct interest on additional capital 
ab, say, 4 per cenb., £5,000; debenture interest, £6,500 ; dividend 
on preference shares, £4,200 —total, £15,700, or a deficiency of 
£1,700, equal to about two-fifths of dividend on the preference 
shares. The auditors are unable to indicate any economies which 
can be effected to enable the Company to earn sufficient income to 
meet this deficiency and pay dividends on the ordinary shares. 


OSWESTRY ELECTRIC LIGHTING AND POWER. 


The annual meeting of shareholders was held at the Coach and 
Dogs, Oswestry, on Monday. y 

Mr. E. Bremner Smith, who presided, said for the past four 
years the amount of current sold in round-numbers was 16 000 
units, 24,000 units, 31,000 units, and 40,000 units respecively.. In 
1898 they sold double the quantity they sold in 1896, when they 
8 started, and in 1899 they sold e still more. The sale of current 
uring the pasb year had brought in £896. 153. 4d. compared with 
£662 last year. The balance sheed showed the value of the land 
ånd buildings at their cost price to be £6,731. 52. 94d., of which 
£263. 17s. 44d. had been written off for depreciation of plant, 
The amount representing the depreciation would increase until 
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they had as much as the plant cost, and thay would have either 


ite value in hand or new plant. They preferred to husband their 
money, for there was no doubt the number of new applications to 
be supplied would be such that they would want a heavy expendi- 
ture of capital, yet as long as they could geb plenty of customers 
it was to their advantage to spend money. They wanted to kee 
the dividends down, and, as far as possible, to geb money in han 
for event ualities. 

The report was carried, and a dividend ab the rate of 4 cent. 
for the year was declared. Mr. George Perks was re-elected a 
director, and Mr, T. Holland Crowther was reappointed auditor. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Dudley.—The Corporation invite tenders for Section H, free 
wiring contract. Tenders by June 15. Details in our advertbise- 
ment columns, 

St. Pancras.—The Vestry invite tenders for rearranging 
additions to bare copper 
Details in our advert 


and 
strip conductors. Tenders by June 7. 
menb columns. 


Blackpool. — The Corporation invite tenders for the electrical 


equipment of 16 single-truck bramcars. Tenders by June 18. 
Details in our advertisement columns. 

Larne. — The Urban District Council invite tenders for lighting 
their district by coal or acetylene gas or electricity for three 
years from Aug. 1. Tenders by June 18. 


Manchester.—The Tram ways Committee invite tenders for the 
‘overhead equipment of three routes of tramways. Tenders by 
June 9, Details in our advertisement columns. 

NeJson.—The Corporation invite tenders for the supply of 
storage battery and switchboard for their electricity works. 
Tenders by June 12. Details in our advertisement columns. 

Glasgow.—The Corporation invite tenders for the supply of 
two sets of switchboards and instruments for 4,000 amperes each. 
Tenders by June 12. Details in our advertisement columns. 

Glasgow.—The Corporation invite tenders for the excavator 
work rcquired in the construction of Section No. 2 (north) of the 
new generating station at Port Dundas. Tenders by June 11. 

Egremont.—The Wallasey Urban District Council invite 
tenders for the maintenance of the electric installation on their 
steamers for 12 months from July. Tenders by noon on June 12, 

London, 3. B.— The Bermondzey Vestry invite tenders for the 
supply and laying of insulated electric mains, conduits, janction 
boxes, etc. Tenders by noon on June 18. Details in our 
advertisement columns. 

Glasgow.—The Corporation invite tenders for outside coal 
storage and steel structure for coal handling, and locomotive 
travelling cranes for outside coal handling. Tenders by June 21. 
Details in our advertisement columns. 

Bootie.—The Corporation invite tenders for the supply and 
laying of underground electric cables, the erection of arc lampe, 
and the supply of mechanical stokers. Tenders by June 16. 
Details in our advertisemeut columns. 

Crewe.—The Town Council invite tenders for the wiring of the 
municipal offices, market hall, and corn exchange, and for supply- 
ing lamps and fittings for electrically lighting the same. Tenders 
by June 11. Details in our advertisement columns. 

Partick.—The Corporation invite tenders for the construction, 
supply, and erection of dust destructor, with furnaces, flues, 
water-tube boilers, economiser, fans, and forced-draught appliances. 
Tenders by June 8. Details in our advertisement columns. 

Bradford —The Corporation invite tenders for the supply and 
erection of a switchboard for a pressure of 500 volts, or for altera- 
tions to existing switchboard, at their electricity works, Valley- 
road. Tenders by June 14. Details in our advertisement columns. 

London, 8.W.—The Fulham Vestry invite tenders for the wiring 
of their electric lighting works. Specifications, etc., may be 
obtained at the offices of Mr. F. Hastings Medhurst, B. Sc., 
M.I E.E., 13, Victoria-streetb, S. W., on payment of a deposit of 
£3. 38. Tenders by June 4. 

Wolver hampton.— The Tramways Committee invite tenders for 
the construction of tramway track and contingent work in Dudley- 
road, Cleveland road, Bilston-street, Piper’s-row, and Fiveways, 
amount irg to a route length of about one mile seven furlongs, 
mainly double track. Tenders by June 26. 

Bridgwater.—The Town Council are prepared to receive tenders 
for the supply and erection of boiler-house plant (boilers, fittings, 
steam and exhaust pipes, etc.), engine-house plant (steam 
dynamos, pumpe), switchboards, etc., underground mains, lamp- 

te, etc., accumulators, meters, and crane, Tenders by June 7. 
tails in our advertisement columns. 

London, 8.E.—The South London Electric Supply Corporation, 
Limited, invite tenders for the complete installation of 3,000 lights 
on the premises of 500 consumers in y part of the area of the 
company’s supply, and also for the installation of two arc lights on 
the premises of any consumer in the same area. Tenders by 
June 2. Details in our advertisement columns. 

Madrid.—The Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty's Ambassador at Madrid, stating that 
tenders are invited by the Spanish Government, to be received 
nod later than July 7, for the concession of an electric tramway 
from the Paerta de Hierro, Madrid, to Aravaco and Pozuelo. 
Such particulars as have been received may be examined on 


A 


personal application ab the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 

London, 8.W.—The Asylums Committee of the London County 
Council invite tenders for (1) the installation of electric lighting 
and power (exoept generating plant); (2) the installation ef tele- 
phones, tell-tale clocks, fire-alarms, and call bells at the Horton 
Asylum, near Epsom, Surrey. Tenders, endorsed Tender for 
Electric Lighting. Horton Asylum, or Tender for aay corse 
&c., Installation, Horton Asylum,” by 10 a.m. on June 16. i 
will be found in our advertisement columns. 

Brussels.— The Council of St. Jilles, lez-Bruxelles, will receive 
tenders for the installation and the setting to work of a distri- 
bution of electricity upon a pod of ite district. Conditions of 
contract, with plan, may be obtained on payment of Bfr., ab the 
office specially CE with the above, No. 14, Parvis St. Jilles, 
St. Jilles (Brussels). Tenders should be addressed to the Mayor of 
St. Jillee, lez-Bruxelles, before 2 p.m. on Sept. 19. | 

Port-y-waen and Liangynog.—The Cambrian Railways Com- 

ny invite tenders for the construction of a light railway, about 

5 miles long, 4fb; 84in. gauge, commencing by a junction with 
the branch of the Cambrian Railways at Port-y-waen, in the county 
of Salop, and terminating ab Llangynog, in the county of Mont- 
gomery. Plans can be seen, and copies of specification and quan- 
tities obtained, on payment of £1. ls., ab the office of Mr. A. J. 
Collin, engineer to the Tanat Valley Light Railway Company, 
Oswald-road, Oswestry. Tenders by June 5. 


Sutton Coldfield._The Corporation invite tenders for the 
supply and erection of water-tube boilers, with fittings, econo- 
miser, feed pumpe, etc., pipework, etc., in engine and boiier 
house, three steam dynamos (vertical enclosed high-speed engines) 
and motor boosters, storage batteries, main switchboard and con- 
nections, eight-ton overhead engine-room travelling crane, under- 

round mains, conduits, and roadwork for private and public 
ighting, arc lamps (enclosed) and posts, and station lighting. 
Tenders by June 21. Detaile in our advertisement columns. 


Durban. The Corporation invite tenders for supply, delivery, 
and erection of materials under the three following sectione: 
(Parb A) comprising the supply, delivery, and erection of the 
entire overhead equipment for about 16 miles of equivalent single 
track, including poles, overhead trolley wire, distribution boxes, 
etc. ; (B) comprising the supply, delivery, and erection of 22 
double-deck motorcars, complete ; (C) comprising the supply and 
putting into working order of a complete steam and electrio 

enerating peo in a power station to be built by the Corporation, 
Facluding three 250-kw. direct-coupled generatorer, boilers, con- 
densers, cooling tower, switchboard, etc. Parts A and B will nob 
be separated, but will be let to one contractor. Part C may be 
let separately. Preference will, however, be given to a contractor 
who will undertake all three sections, and a separate form of 
tender for all three sections will be 1 Specifications, bills 
of quantities, forms of tender, and lithographic drawings may be 
obtained on application to Messrs. Webster, Steel, and Co., 5, 
East India-avenue, Leadenhall-street, London, E. C., agents to the 
Durban Corporation, on and after 29th inst. A deposit of £10. 10a. 
must accompany application for specifications and forms of tender. 
The deposit will be returned on the receipt of a bona fide tender. 
Sealed tenders, in duplicate, under separate cover, in specially- 
provided envelopes, to be delivered to Messrs. Webster Bteel, 
and Co., by June 29, or to the Town Clerk of Darban by mail 
delivery on or about July 23. The successful tender will be 
accepted by cable from Durban. 


RESULTS OF TENDERS. 


Bedford.—The tender of Grafton and Oo., Bedford 
supply of a six-ton hand travelling crane, at £75, 
accepted. 

Heckmondwike. — The Electric Lighting Committee have 
accepted tenders amounting to £14 842. 14s. 6d. for an electric 
lighting system. 

Wigan. — The Electric Light and Tramways Committee have 
accepted the tender of Messrs. Dick, Kerr, and Co., Limited, 
for 12 electric cara, and that of Messrs. Askham Broe. for materials 
for the Wigan-lane section. 

Wolverhampton.—The tender of the Bedford Engineering 
Company, amounting to £670 (less an allowance of £40), for the 
supply and erection of a 20-ton overhead crane ab the electric 
light works, has been accepted. 

Sheffield.—The Corporation have entered into a contract with 
the firm of J. Brown and Co., Limited, Atlas Works, for the 
supply of three marine boilers to the electric power station ab 
Kelbam Island, ab £2,850 each. About five years ago a boiler of 
the same type and size was purchased by the late Electric Light 
and Power Company for £1,450. Eighteen months two more 
were required for the power station, bub by this time the price had 
gone ap to £1,950 per boiler. . 

Devonport.—The Corporation have received the following 
tenders for the supply, delivery, and laying of electric light an 
traction feeders, distributors, boxes, eto. : 


Section G.—Cablee. 


for the 
has been 


Callender’s Cable and Construction Company 
(recommended for acceptance) eee ee £12,433 6 10 
St. Helens Cable Compaung gg .. eee 12,379 1 6 
Henley . FFC » 12555 6 4 
Siemens . . e e 12 690 3 5 
British Insulated Wire Oompan z 12875 0 0 
Gio%%% T AA - 12 963 0 0 
Western Electric Oomp ang . .: 14,149 18 8 
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Leicester. The Council have accepted the tender of the Brush Section B.— Engines, dynamos, e eto. 
Electrical’ Engineering Company, at £22,837, for two inductor | Parsons and Co. (own engine77)ꝛ . 5.017 


alternators of 1,000 kw. eac 
horiz ntal engines, and other plant in connection therewith. 


„with Hick, Hargreaves, and Co.’s 


Southampten.—The Cor 5 have received the following 


tenders for the supply an 


erection of one 300-kw. continuous- 


current generator, coupled direct to a medium-speed vertical 


compound steam-engine : 


I.—Combined plant within limit of speed specified. 
Bow, Mclachlan, and Co., own engine, speed 180, 


deliv in 4 months . ; 
Witting Ball and Wood, 180, 6-7 months ...... 4.724 
1 Schuckert Company, Browett-Lindley, 180, 4385 
7 5 %% %%% %%% %%% „%%% %%% %%% % 6%„%„ „ „% % % KIKILI] 5 


British Zchnckerd Gompany, Ball and Wood, 180, 
onen ..Ä ̃ꝛ˙²ůũõ ““ i 
B:uce Peebles and Co. Browett - Lindley, 180, 
7 months . . 
F. Nell, Ball and Wood, 180, 7 monthe, from a proval 
of drawings, Schuckert dynamo, does not include 
epares called for in specification, which on schedule 
of prices submitted amount to about 18888 
British Schuckert Company, Yates and Thom, 180, 
ie,. E 
Mavor and Coulson, Browett-Lindley, 180, 8 months 
Bruce Peebles, Ball and Wood, 180, 7. months 
5 and Co., Browett- Lindley, 180, 8-10 
months....... eee e eee eee eee TTT TE TTT 
Ashton, Frost, and Co. (alternative), Browett- 
_ Lindley, 180, 8-10 months“ . . . 
F. Suter and Co., Browett-Lindley, 
F. Sater and Co., Browett-Lindley, 180 vo. 

Brush ny, ' Brush ibak i 180, 12 months .. 

Electric Construction Com mpany, Ball and Wood, 180, 
7 months, subject to conditions . . 
Electric Construction Company (alternative), Ball 
and Wood, 180, 7 months* 
British Sohuckert Company, McLaren and Co., 125, 
6 or 8 en, és 
Crompton and Co., Browett-Lindley, 180, 10-11 
months 
Crompton and Co, (alternative), Browett-Lindley, 
180, 10-1] monte . . 
Mather and Platt, own, 120, 5 month w m m 8 

II not required to charge battery. 


II. - Combined planb running ab a higher speed than that specified. 
0 


C. A. Parsons and Co, own turbine. 3, 000. 
C. A. Parsons and Co. (alternative), own turbine, 
3,000, generator smaller than specified ............... 
Pesati Limited, own, 250, 4 months, Schuckert 
na sins soscnsanns orrea KEN essani 
Bruse Peebles and Co., Ferranti, 250, 7 months ...... 
British Schuckerb Company, Willans, 300, 6 months 
Ferranti, Limited, own, 250, 7 months, Bruce 
Peebles dynamo) 
Ferranti, Limited (alternative), own, 250 114 months, 
Crompton dynamo . . . . . 
F. Nell, Ball and Wood. 190-200, 7 months from 
approval of drawings, Sobuckerb dynamo 
F. Nell (alternative), Ball and ood, 
7 months from approval of drawings 
Electric Construction Company, Willans, 300, 
went 8 
Electric Construction Compan y (alternative). Willans, 
300, 6 months (if not required to charge battery)... 
Crompton and Co., ferranti, 250, 10-11 months ...... 
3 and Co. (alternative), Willane, 300, 10-11 
month . . 


3.322 
2, 706 


5,689 


eee eee SeeeeseSeeeseesenses 9 „„ 


o > S 828 
o o — 88 


S oo o O OOO O 


oo o o » o 888989 2888 © 


S o o o o 888 o 888 2 


oc o o o.o o ooo o >È 


0 


The tender of Messrs. 8. Z. de Ferranti, Limited, at £3,600, has 


been recommend 


for acceptance, subj eot to the electrical engi- 


neers being com y satisfied as to the design of the Schuckert 


dynamo. 


Rhyl. —The following ga have been received i in response to 


. G. R. Peers and Mr. 


. prepared by M 


ham: 
Section A. 
Babcock and Wilcouh/“ tt. . q . £2013 
Blackwell and (ooo oo . 2,058 
Grompfßßongngssgs‚s,ddd . 2,058 
G. Hill and C( o U e 2 350 
Stirling Boiler Oomp agg. austen ts *. 2 490 
Section O 
Clayton Engine Company . 590 
Londonĩð!ity o ioe 599 
Brook, Hirst, and VVVVVVTVVVVVT 745 
General Electric Company........ e ee 765 
Lewis, Bayliss, and Co O Lt sovcseece e 782 
Voris rearea r E E 851 
Ashton: Frost, and (oOo 462 896 
Johnson and Phillips ......... sene t 2 900 
Crompton  .......s.00 PEIEE A S 902 
, ³o Ai E 8 920 
Dorman and Smith... e n 930 
H. WIG Ob ft . See 991 
Mechan and Sons. . . ————b—.—— w 999 
Electric Construction Company 2 1,085 
Siemens OHH SCSCHEHHHSESECHEHRSESHHFEOHHHE HF OSPHH ESE HEHE eHEeDEEseosessDe- 1,242 


W. H 


2888 


— 


00088888 S 888 


8888 


8888888888888 


Thames Ironworks (Allen . 5,133 
Thames Ironworks (Rea vellnl . . . 5 268 
Lancashire Dynamo Company (Reavell) .. . . § 359 
Crompton and Co. (Allen. . . . . . . ome 5.519 
Lancashire Dynamo Company (Browett and Lindley) 5.551 
Westinghouse Company (Allen). . 5 560 
General Electric Company (Reavelln . . 5 572 
Electrical Compau ttt . . 5 641 
Lowdon (Reavell))ʒʒʒꝛ . sees 5.682 
Lancashire Dynamo 5 (Alley) . 5 759 
British Schuckert (Reavelll ꝛ . . 5.762 
Allen (own) . . . . . . . . . . . . 5 771 
Lowdon (Browett and Lindieyj ee e 5 809 
Electric Construction (Reavell)............. ee 5 832 
Johnson and Phillipe (Willans) . . 5,870 
British Schuckert (Bro wett ã. 5 992 
Westinghouse (Browett ) sos 5,995 
J. Fowler (Reavell . . e 6 042 
Thames Ironworks (Willan )))) . 6.112 
Hey wood (Alley)... . . . . . . 6 156 
Lancashire Dynamo Compan (Willane) . . 6 201 
G. Hill and Co. (Browett and Lindley) .................. 6,210 
Crompton (Davey-Paxm and . . 6 385 
Siemens (Browett-Lindleyccozy⸗y eee sence woe 6 444 
Lowdon (Belliss compound) . . . 6 569 
Westinghouse (Willans compound sesseoe 6 620 
Westinghouse (Belliss compound) )) . 6 650 
Lowdon (Willans i J) ͤ 8 6 677 
General Electric (Wil compound 6 702 
Scott and Mountain (Scott and Mountain) ............ 6 750 
Electric Construction (Willans compound) 66.763 
Clayton a T Company (Alley) . 6,784 
Crompton (Belliss) ..... . ens 6,806 
Crompton Willan) EPEE TE E EERO e 6 849 
Electric Construction (Willanssssss-sss-s˙s- s 6 852 
Lowdon (Bellise triple eꝛ 3 . 6.869 
Crompton (Belliss See) e T 6 93 
General Electric (Belliss triple ) ꝛ . 6 925 
Westinghouse (Belliss tripleeꝛ7ꝰ ß). s 7 04) 
Siemens (Bellies triple ꝛꝰꝛꝛꝛ . 7 204 
Frank Suter (Willans triple ꝛ ...... eee 
Thames Ironworks (Willans triple q . 7.230 
Siemens ( Willans com pound es seeeeeees — 7.239 
Siemens (Belliss compound csc eeeeeeeneees 7.264 
Lancashire Dynamo (Alley triple 7 453 
Lancashire Dynamo (Willans triple) ........ ............ 7 470 
Lowdon (Willane triple . . 7 677 
Westinghouse (Willans tripleĩꝛ )))) :- sees 7 680 
British Schukert (Willans triple) ........... e 7 702 
General Electric ( Willans triple) FC 7 768 
Heywood (Alley triple . . 7.811 
Crompton (Willans triple) CC 7 88) 
Electric Construction n bripl ern 7 931 
Scott Anderson (Willans triple . 7 935 
Johnson and Phillipe (Willans viipe FF 8 000 
Siemens (Willans triple) . 8 249 
Brush .. 8 314 
Ashton Frost (Willans triple) CC 8 525 


Section D.— Are lamps, i = streot work, ete. 


Western Electric“. aa . 5 911 11 0 
So. oe — Company... Merete tise anas, 8123 0 0 
Dennis E eek. Clee ~0 "0 
Oliver. e e e 6,229 0 0 
British Insulated Wire e e 6 545 0 0 

// rf OE E wee Ween T . s.. 6.758 0 0 
Callender „ 6 %% %%% „6% „%„%„ „ „ „% „„%„%„%„ „ „ „06 6 620 %%% % % %%„%„%„„ „ „ „ „„ „ „ „ „ „„ 6 6 60 6.797 0 0 
erh ĩðͤ d 8 55 7013 0 0 
e f eeeaeenne 7,455 0 0 
e,... ra ⁵ĩðV 7,464 0 0 
Johnson and Phillipe e e 8,181 0 0 
Telegraph Manufacturing Compagg . ͥ » 9,233 0 0 

Section F.—Accumulators. 
Dutilh Smith (Marquand) . . e 1,304 0 0 
Hurt Battery Compaaꝓz/᷑au/kkõx/ A.! 1.361 0 0 
Tadſoſ‚ſ EAA e 1395 0 0 
Electrical Power Storage Company . F 1.425 0 0 
Johnson and Philips (Hart ee 1430 0 0 
D. P. Battery Compaug·g·g·g·g ove 1.446 0 0 
Gee, Dotaccdestanins e 1 500 0 0 
Hey wood . . PEE E E AE 1577 0 0 
Scott Anderson FCC C 1,900 0 0 
Section G.—Crane. 

Marshall, Fleming, aud Jack 2 . æ 145 0 0 
J. Carrick and Sons CCC 152 0 0 
Carrick and Ritchie............. FCC 159 0 0 
e, . 167 0 0 
Isles, Limiteuk b ͤ é ͥ •Ä . *. 220 0 0 
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* Accepted subject to the sanction of the Local Government 


Board to the loan. 


Bridgend.— The Paguan Industrials, Limited, are 
register a company to 


about to 
known as the Bridgend Electric Light 


and Power Company, which labber will lay down electric plant ab 
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authority the two Corporations have decided to inaugurate the 

electric car service, and the first car was run shortly after nine 
— o'clock on the 24th alt. Mr. C. R. Bellamy (general manager) 
and Mr. C. W. Mellins (traffic superintendent) were present 
during the day and watched the arrangements for the runniog of 
the cars carried out. Everything passed off satisfactorily. Mr. 
W. R. Wright (Bootle electrical engineer) had the arrangements 


‘TRACTION. 
Beeston.—The Council are corresponding with Mr. Gerald 


Barker (London) in regard to tho proposed electric light railways 
from Beeston to Nottingham. 


Southwark.—The Vestr 
proper time arrivee, to the introduction of a Bill to confer powers 


on the London County Council with regard to the tramways in 
their district. N 


Hyde. — The joint tramway scheme of the Corporations of 
Mosley, Stalybridge, Dukinfield, and Hyde, which we alluded to 
ə four towns responsible 


Willenhall.—The District Council are urging the Light Railway 


D partment of the Board of Trade to take such steps as i 
be necessary to expedite the passing of the British Electric 
Traction Company’s Light Railways Bill. 

Lewisham.—Letters from the London County Council with 
regard to widenings, obc., in connection with the pro tram- 
way from Rushey Green to the Crystal Palace are before the Works 
Committee of the District Board of Works. | 

City and South London Railway.—The electric railway com- 
pany will open their new extension to Clapham Common on Whit 
Sunday, and a specie! service of trains will be run on Whit Monday 
from Moorgate- street and Bank to Clapham Common. 

Teddington.—The District Council have joined the Heston and 
Isleworth and Twickenham District Councils, who have requested 
their representatives on the County Council to oppose the further 
action of the County Council in opposing the Tramway Bill. 

Tottenham.—The North Metropolitan Tramways Company 
purpose doubling their lines in the Hertford main road, Tottenham, 
botwean Bailey’s-lane and Seven Sisters’-road. The Middlesex 
County Council have consented to the improvement being effected. 

Todmorden.--The Town Council have disapproved of Mr. 
Gerald Barker’s scheme for a light railway between Todmorden 
and Bacup. They haye also refused an application from the 
Yorkshire Electric Power Company as to a proposed supply of 
electricity in bulk. 

Steke-on-Trent.—The borough surveyor has been instructed to 
test the speed of the cars at such intervals as he thinks best. The 
Council have decided to inform the Potteries Electric Traction 
Company that no delay should take place in dealing with the head- 
lights complained of. . | 


Manchester.—At a meeting so id sak owners and ratepayers 
in Fennel-street on Monday a resolution was passed appointing a 
deputation of property to wait upon the local members of Parlia- 
ment to requesd them to oppose the second reading of the Cor- 
poration Bill so far as it affected the using of Fennel-street for 
tramways. | y 
Sheffeld.—We learn that a number of changes will shortly be 
made in the management of the city tramways. The former 
minager of the company, Mr. H. Mallyon, who has acted as 
general manager since the Corporation have taken over the under- 
taking, is to leave in three months owing to the introduction of 
electric traction. : See 
York.—A special meeting of the City Council has been 
summoned for July 2 to consider a resolution to the effect that 
the Council give notice to the City of York Tramway Company, 
Limited, requiring them to sell so much of their undertaking as is 
authorised by the York Tramwaye Order, 1879, and all property 
suitable to and used by them for the purposes of such part of 
their undertaking. ei” ted Te es ae 
Hoelborn.— The Holborn Board of Works will not consent to 
the introduction of a Bill into Parliament by the London County 
Council empowering them to covustruct tramway lines from the 
present terminus in Farringdun road to Ludgate circus. It is 
stated that no extension of the tramway lines along Farringdon- 
road is possible until legislation had been enacted for the regulation 
of costermongers’ stalls, etc., and street traffic. i 
Bilston.— Abt the last meeting of the District Council, a letter 
was read from the superintendent of the British Electric Traction 
Company stating that the work of providing an electric service 
and of laying the line to the Fighting Cocks would be taken in 
hand when the company had received its full parliamentary 
powers. The people of Bilston and Willenhall are complaining 
about the disconnected state of the service to Wolverhampton. 
Tho question was referred to a committee of the whole Council. 
Southampton.—The Council have accepted the Law Accident 
Insurance Company's offer for third party insurance as follows: 
(1) for an indemnity of £250 for any one accident and an unlimited 
amount for any one year, a rate of 10d. per car per diem ; (2) for 
an indemnity of £500 for any one accident and an unlimited amount 
for any one year, a rate of ls. per car per diem. Colonel Yorke, 
of the Board of Trade, has now made the official inspection of the 
town section of the new manicipal electric tramways ab South- 
amiiton. He intimated that he would report favourably. 
Bootle.— The matter in dispute existin 
Corporations of Liverpool and tle will 


have agreed to consent, when the 


between the two 
submitted to the 
Board of Trade for settlement, bub pending the decision of that 


for supplying the current. 


Cowpen.—Abt the last meeting of the Council a letter was read 
from the British Traction Company in connection with the objec- 
tion raieed by the Council against the projected system of 
tramlines for the diatrict. The company stated. in regard to the 
question of the length of lease, they were of opinion that 35 years 
was nob an extravagant period, having regard to the population of 
the district and the magnitude of the scheme. They would pave 
the streets on the understanding that they received the assent 
of the Council by the date of the proposal following on June 21 
next. Ib was resolved to withhold the sanction of the Council 
unless the company decided to take in the Newsham and Cowpen 
districts. 

Bradford.—The resulta of the working of the electric tramways 
for the week ended May 27 are reported as follows: On the Bolton 
section 3,513 miles have been run, and the receipts amount to 
£173. 18e. 4d., which is equal to 11°88d. per car mile. The work- 
men’s checks iesued numbered 1,282, and 1 232 have been returned. 
The total receipts since April 1 amount to £1,132. 7s. 5d., or 
10 57d. per car mile. On the Horton section during the past 


week 6.651 miles were run, and the receipts were £353. 168. Id., 


which is equal to 12 76d. per car mile. The workmen’s checks 
issued numbered 1,699, and 1,579 were returned. The total 
receipts since April 1 amount to £2,538. 23. 10d., which is equal 
to 12˙13d. per car mile. 
Burnley.— Ab the meeting of the Town Council on Wednesday, 
ib was announced that terms had been arranged with the Lanca- 
shire and Lorkehire Railway age i the Leeds and Liverpool 
Canal Company, and the Nelson Corporation, whereby their 
opposition to the Burnley Tramway Bill, now before Parliament, 
should be withdrawn. The following resolution was aleo 
to: ‘That, in the opinion of this committee, ib is desirable to 
reconstruct and electrically equip the tramways within the Porong 
on a gauge of 4ft. as soon as practicable after their acquisition by 
the Corporation ; thab the borough surveyor and electrical engi- 
neer be instructed to prepare preliminary plans and specifications 
for the work, and, in conjunction with the town clerk, to make 


enquiries with a view to retaining bhe services of a consulting 


engineer.” i 


Cardiff. — The South Wales Daily News says apparan 
point to a determination on the part of Cardiff Borough Council 
to push forward energetically all the work of extensions to the 
system which may be done before the local tramways become 
municipal property in 1901. Recently the Tramways Committee 
of the Gouncil decided to lay down forthwith the following sections 


of new routes sanctioned under the Corporation Acb of 1898: (1) 


feom Newport-road to Penylan-road at the junction with Nivian- 
road, vid Caetle-road and Wellfield-road ; (2) from Clarence road 
to Cathedral-road near the junction of Sneyd-street, vid Corpora- 
tion - road, Clare-road, Clare-streeb, and Lower Cathedral · road. Ib 


was farther decided to advertise for 1,000 tons of ralis and neces- 


sary accessories for the lines. As the Tramway Committee will lay 
the space between the metals and 18in. outside with Australian 
hardwood blocks, the Public Works Committee is to be asked to 
complete. the paving of the roadways along the routes in similar 
style. The Borough Engineer reported that there was nearly 
£18,000 worth of wood blocks now in possession of the Corporation. 
Huddersfield.—The electrical equipment of the line from 
Longroyd Bridge to the Long wood tram terminus is to be pro- 
ceeded with. The Crosland Moor section will be equipped for 
electric traction. A 40 minutes’ service of cars is to be ran on the 
Linthwaite section, and a 30 minutes’ service on the Longwood 
section. With regard to overhead equipment and cable ways, it 
has been decided that suspension poles should be utilised, and that 
the use of bracket poles should be resorted to only under excep- 
tional circumstances. We are indebted for the following interesting 
extract to the Leeds Mercury : ‘‘Mr. Jeffreys, reporting from the 
committee of the House of Commons on Group 2 of Railway Bills, 
says the committee ‘in the case of the Huddersfield Corporation 
Tramways (Recommitted) Bill, had taken additional evidence as to 
the expediency of reinserting in the Bill the power to construct 
additional tramways to and in the borough districts and parishes 
hereinafter mentioned adjacent to the borough, that is to say, the 
borough of Brighouse, the urban districts of Mirfield, Marsden, 
Slaithwaite, Linthwaite, Lepton, Kirkburton, Honley, Thurston. 
land, New Mill, Netherthong, Holmfirth, and the parishes of 
Fixby, Clifton, and Hartehead in the rural district of Halifax, and 
are of opinion that, having regard to the special local circum- 
stances and that the eaid tramways will be in connection with the 
tramways authorised to be constructed by the Corporation 4 
Huddersfield within the limits of their district, such power may be 
iven.’ The committee say ib was not necessary to inserb in the 
ill a clause for the protection of the local authority of the district 
in which the tramways are situate, inasmuch as the provisions ct 
the Tramways Act, 1870, are incorporated with the Bill. The 
length of the tramways in Brighouse is 2 miles 1 furlong, in Holm- 
firth 1 mile 6 furlonga 2 chains, ering Be miles 7 furlongs 4 chains, 
Kirkburton 1 mile 1 furlong 9 chains, Lepton 7 furlongs 3 chaine, 
Linthwaite 3 yards, Marsden 1 mile 3 furlongs 2 chains, Mirfield 
2 miles. 2 furlongs 7 chains, Netherthong 6 furlongs 4 chains, 
New Mill 4 furlongs 4 chains, Slaithwaite 1 mile 1 furlong, Thurs- 
tonland 7 furlongs 9 chains, and Halifax 1 mile 7 furlongs. 
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of two or three 1,000 h.p. (600 kw.) sets of two-phase alternators 

LIGHTING AND GENERAL, and that a quotation be obtained for the ahh of a 1,000-h.p. 

Horsham.—Application is to be made for sanction to borrow | Babcock and Wilcox boiler, to replace the old 100-kw. engines and 
£15,000 for electric supply works. 


dynamos. The Sub-Lighting Committee, which has o of 
_ Redruth.—Electric lighting provisional orders for Barnstaple | extensions, have received 18 tenders. | 
and Redruth were published last week. l Gravesend.—Mr. W. H. Trentham has been asked to prepare a 
Havant.—The National Telephone Company have opened an | full report upon the lighting of Gravesend by electricity, upon 
extension of their trunk line to Havant. 


the subject of dust destruction in combination therewith, and also 
Larne.—The Town Council have decided to advertise for tenders Sy ca the supply of electric energy for the local tramways, make 
for the public lighting of Larne for three years. al 


surveys, preliminary plane, give advice and attend at committee 
Scart h.—The Corporation have decided to illuminate th meetings, prepare all necessary information for the Board of Trade 
Scarborough St. Nicholas Gardens by the electric light. 


and the Local Government Board, etc. os 
Bath.—The Council has decided not to make any redaction in 5 took Sxohang 5 Ad 5 ae 
the price of current ab present owing to the high oval prices askoj to appoint a special settling day in Nernst Electric Light, 
g SEN Limited, 180,000 vendors’ ordinary shares of £1 each, fully paid, 
Brynmawr.—The question of lighting the town by means of 
electricity has been further adjourned for future consideration. 


Nos. 1 to 180,000, and 25,000 vendors’ 7 per cent. non-cumulative 
l preference shares of £1 each, fully paid, Nos. 115.001 to 140,000. 
St. Annes.—The new police station, which is to be ready for | A call of 25 per cent. has been made on the Kensington and 
ret ata by September, will be illuminated by the electric ; 
g ; i 


Notting Hill Electric 4 per cent. debenture stock. 
Middlesex. The County Council have adopted a report of their 
Belper.—The estimate for lighting of the hospital by electricity 
is £600. The question has been referred to a sub-committee for 


Parliamentary Committee recommending, with regard to local 
reconsideration. l 


electric lighting orders, that it be referred to the county solicitor 

! to take the necessary steps to oppose the Bill confirming the orders 
Trowbridge.—The Urban District Council have been discussing 
the electricity question. Its adoption is favoured, and an expert 


as regards the Twickenham and Uxbridge schemes, and that the 
is to be consulted. | 


necessary petitions and other documents, in a form approved by 
. the county solicitor, be eealed with the common seal of the County 
West Ham.—The Town Council have decided to cover the l 
electric light station by insurance in the Norwich Union Fire 


Council,” 
Office at 5s, per cent: 


Midland Electrical Corporation (1900), Limited.—This Com- 

l pany has been registered with a capital of £200,000 in. £1 shares, 
Greenock.—The Police Board Committee have decided that 
several of the electric lamps along the main streets shall be 


the object being to oe the development of the undertakings 
Midland Electeio Corporation fet Power ‘Distribution, ‘Limited: 
i an tric Corporation for Power tribution, 
ee A log ea sived a letter from Mr, G. R. and, if thought fit, to take over the same, to adopt and carry into 
Peers, electrical engineer, Manchester, calling attention to the. 
question of electric lighting. of workhouses. 


tffecb an agreement expressed to be made between the British 
Insulated Wire Company, Limited, eto. i 
, : Aberoarn.—In view of the Electrical Powers Distribution Bill 
Hoylake.—Mr. Albert Holland, at present assisting in the office eee . 
of the surveyor, has been engaged as clack of works h connection | OW before Parliament, the Abercarn District Council (who are 
with the erection of the electric lighting station. 
gton.—A motion asking the District Council to consider 


opposing the Bill) have decided to appoint a committee to con- 
Harrin 
the advisability of taking steps to obtain an electric lighting 


sider the whole question of the public lighting of the district, 

including the et beng ge or E red 5 uodertaking 

hair i to provide a system of electric d within the Council's area, or 

provisional order, which was on the agenda last week, has been the advisability of joining with local authorities to provide an 
siete PE EN i i tie Uebe Dati Caid electric scheme for the western valleys of Monmouthshire. 

a = © F eb Council | Buxton. — The electricity works, for which the Local Govern- 
the Clerk stated that the Council’s Electric Lighting Bill would | ment Board have sanctioned the borrowing of £24 769, have just 
shortly be presented for the third reading. It had been accepted | been opened. The principal streets are now lighted by arc lamps, 
as an unopposed Bill. and a large number of private consumers have had the current 

Twickenham.—The application of the National Telephone 
Company for 55 to lay underground wires along certain 
streets in the district has been left in the hands of the clerk and 
surveyor to see what arrangements the Telephone Company were 
willing to agree to. : gfe 
-_ Camberwell.—The Vestry are prepared to consent to the 
London County Council’s proposals for widening streets in their 
district in connection with the doubling of existing and the open- 
ing of new tramways, but the Vestry do not intend to contribute 
towards the cost of the improvements. 
Barrow.—Ab the last meeting of the Town Council ib was stated 
that in spite of the adoption of electricity there had been an 
increase of 437 in the number of gas consumers. The income from 
gas was £29,562, an increase of £738, although the steel company 
were now using electricity instead of gas. | 


laid on. A continuous - current three-wire system, with lampe 
running at 230 volts, has been adopted. The station has cost 
£5,000. Mr. Edward Calvert is the chief engineer appointed b 
the District Council, and Mr. Kenneth Watson represents Prof, 
Panay who is the consulting engineer. About £22 000 has 
been so far expended, - ; 
Bradford.—Ata moeng of the Guardians on Wednesday ib was 
stated, with regard to the proposed installation of the electric 
light, that the Local Government Board had written asking for an 
assurance that the estimated cost of £5,150 should be adhered to 
in the execution of the work. The Chairman said that he had 
asked the clerk to reply, to this letter, pointing oub that since the 
estimates were prepared an increase in the price of materials had 
taken place to the extent of 10 per cent. upon the total cost, which 
would be £6,500. In proposing to obtain this amount by loan, the 
Inverness,—At a recent special meeting of the Town Council a rhe ae Fe pee ab 1 ee a ae, o deafted 
long discussion took place in reference to Mr. E. G. Craven, the | Work should be done. was rosoty ab the reply 60 
engineer, who had been appointed to prepare and out the | should be sent to the Local Government Board. 
scheme of electric lighting for the town. Id was decided to refer Golear.—Ab last week's meeting of the Districb Council the 
the whole scheme to a neutral expert for report. clerk read a letter from the Yorkshire Electric Power Company, 
Dewsbury.—The Town Council do nob regard favourably the | Stating that shortly they would submit particulars to the Council 
intention of the Yorkshire Electric Power Company to promote a on behalf of an influential syndicate for the general electric power 
general electric power scheme for the manufacturing portion of | supply scheme for the manufacturing portion of the West Riding 
the Weeb Riding somewhat on the lines of the Lancashire electric | Of Yorkshire, which was said to be on the lines of the Lancashire 
power scheme now before the House of Commons. electric power scheme. The Bill would be promoted as soon as 
Dover.—Permission has been given to lay mains along Maison | the decision of the committee had been given on the Lancashire 
Dieu-road from Park-streeb to the sea-front, and then slong the | heme. The principal object. was to supply low-priced elec- 
M 175 3 porn a g tricity to the local authoritiesand other large consumers for lighp- 
arine parade as far as the East Cliff jetty. The cables will be ing. power, and other pur „The Council declined to commit 
aed 85 ach psoas We refer elsewhere to an 18857 3 1 themselves, and nothing was done in the matter. 
y Mr. Bennett on the proposed municipal telephone exchange. , l 
: ; Appointments Vacant.— The Corporation of Birmingham 
Leatherhead.—The National Telephone Company proposes to | require the services in September next of two lecturers for the 
starb arder age of the underground cable between Dorking and | electrical and engineering departments. —The council of the Muni- 
Leatherhead. Mr. Walker, the surveyor, has been empowered to | cipal Electrical Association are requiring the services of a secre- 
meet the manager of the National Telephone Company and make tary.—There is also wanted by a large firm in ‘the North several 
the best arrangemente he could for the laying of the cable on | practical electricians and fitters —The Electric Committee of the 
the footpath. county borough of Belfast invite applications for an engineer-in- 
Colwyn Bay.—The surveyor has been directed to ascertain from | charge and a junior assistant. Particulars of these and other 
the frontagers their views on the suggestion to substitute electric | vacancies appear in our advertisement columns. The vacancies of 
lighting for the gas lighting provided for under the contract. Ib | a depot superintendent and an inspector for Southport Corpora- 
was estimated that the whole scheme, inclading the sea-defence | tion tramways, and for three pupils at the Redditch electricity 
works, would cost about £4,000, and the District Council have | works, and those of Messrs. Johnson and Phillips’s Electric Cable 
decided to apply for sanction to borrow that sum. Works, are still open. 7 
London Gazette.—The discharge of Mr. W. P. O'Reilly, manu- Personal.—At a special meeting of the York Electric Lighting 
facturing electrician, of 397, Edgware-road, Middlesex, has been | Committee, Mr. George E. Heath, of Dundee electricity station, 
suspended for three years. Bankrupt to be discharged as from | was appointed second assistand at their electric light station. 
April 27, 1903, bis public examination having been concluded on | Previous to going to Dandee, Mr. Heath was a student ab the 
Aug. 5, 1892, bankrupt’s assets nob being of a value equal to 10a. | Hall Municipal Technical School.—A sub-committee of the Electric 
in the £, and he having twice compounded with his creditors. Lighting Committee of Leith Town Council last Friday drew up 
Leeds. Atb the last meeting of the City Council it was decided | a short leet of candidates for the vacancy caused by the resigna- 
that advertisements be published inviting tenders for the supply I tion of Mr. W. A. Bryson, electrical engineer. Iv is understood 


788 


that Mr. Bryson will continue to aeb as electrical engineer until a 
successor is appointed.—The Hastings Electrical Committee have 
appointed Mr. Charles Dudding—abd presenb one of the assistant 
engineers at Yarmouth—to fill the vacancy recently advertised. 
There were 95 applications for the post. 


Bermondsey.—The Vestry have agreed to the laying of electric 
mains in various streets in the parish at a total estimated cost of 
£9 310. Ab the last meeting of the Marat | Messrs. Kincaid, 
Waller, and Manville reported that the cost of laying extra ducts 
in eQnnection with the Vestry’s electric lighting scheme, so that a 
supply of electricity could given to the whole of the new 
borough of Bermondsey, would be £450. These ducts would be 
placed in suitable directions to enable the feeders for supplying 
the added areas to be drawn in when required, The additional 
cost involved in laying mains and erecting lamps in Long-lane and 
Southwark Park-road would be £2,500. The Vestry adopted the 


report, and the clerk was instructed, after the specifications had 
pora pre „ to advertise for tenders for carrying oub the 
work. À 


Londen County Ceuneil.—Several promotions are being made 
amongst the staff of the electric lighting, etc., branch. Ab the 
meeting of the Council on Tuesday ib was agreed to lend the 
Battersea Vestry £20,000 for electric lighting purposes ; the Sb. 
Martin’s Vestry £6,010 for street-lighting purposes; and the 
Islington Vestry loans of £18,261 and £3,200 towards defrayiog 
the cost of an electric light installation. Doubt having 
thrown in legal circles upon the validity of the vote a week ago 
deciding to purchase certain tramways, Mr. Benn, chairman of 
the Highways Committee, announced that another special 
meeting of the Council would be held. Mr. Benn withdrew his 
report on telephones, the Government having in the meantime 
made known their intentions. He said he believed that the Post 
Office were making every effort to cope with the difficulty. 


G eucester.—Mr. R. H. Bicknell on the 24th ult. held: an 
enquiry into the application of the City Council for sanction to 
the borrowing of £9,425 for purposes of electric lighting, and 
£8,576 for the erection of a refuse destructor on a portion of 
the Beanland Estate. The enquiry was purely formal. The Town 
Cle: k stated that the loans applied for were in addition to £43,450 
al:eady borrowed for electric lighting. The works were practically 
completed and would be ready for turning on the current in about 
a week. The formal opening, however, would not take place 
until next month. Mr. R. Hammond said the present application 
was on account of the large number of applicants for the electric 
light com pelling the Corporation to extend the plant. At present 
135 customers had signed contracts for taking the light, these 
representing over 13,000 lights, and over half of these had already 
been wired. He promised to give attention to the inspector’s 
recommendation to provide a meseroem for the employés. Mr. R. 
Read gave evidence on the dust destructor. i 


Catalogues. — We have received from the International Electric 
Company, of 55 Redcroas-street, E.C., a copy of their latest 
catalogue of bell and telephone material. The catalogue is pro- 
fusely illustrated, and should be handy to those uiring bells, 
telephones, or their accessories. The list includes electric bells, 
switchboards and accessories, accumulators, pushes of various 
kinds, indicatore, contacts for different positions, cables, meters, 

rtable and stationary telephones, wire for conductors, teating 
nstruments, receivers and transmitters, etc. The lisp is very 
useful, as giving a fair indication of the average price to be paid 
for the various articles catalogued.—We have also received from 
Messrs. G. Braulik, of Upper Thames-street, E.C., a price-list of 
the various types of arc lamps manufactured by them. In the 
list the advantages of the continuous - current (shunt) arc lamp are 
dwelt upon, and the price of which ranges between £3. 18s. and 
£7. A light intensity table is given, which shows the candle- 
power for various currents. Besides the 0 particulars are 
given in the catalogue of carbons, lamp globes, resistances, 
coupling devices, eto. | | 

Leicester. —The special committee appointed by the Council to 
consider and report as to the advisability of the establishment by 
the Council of a municipal telephone exchange have had the 
question under coneideration. The committeo have retained the 


services of Mr. A. R Bennett. The committee think that, failing 


a competitive service being introdueed, there is no likelihood of 
the existing rates of subecription being reduced. They are of 
opinion that a remunerative municipal service might be given on 
the following terms: £6. 66. per annum for an unlimited number 
of calis, or, alternatively, £3. 10s. per annum and ld. a call for 
each call originated by the subscriber. They are nob prepared to 


recommend the Council to apply to the Postmaster-General for a. 


license to establish a municipal exchange unless 1,000 subscribers 


are obtained to start with. A canvass is to be made in the town 


to ascertain how many subscribers there would be if a municipal 
telephone exchange were established. The Gas and Electric 
Lighting Committee’s last report states that a commencement has 
been made with the extension of the central station in accordance 
with the sobeme authorised by the Council. 


Matldstone.— Colonel W. R. Slacke, R. E, has held an enquiry 
into the application of the Urban District Council for permission 
to raise a loan of £40,000 for the purpose of carrying oub the pro- 
visional order granted by the Board of Trade, in 1892, to supply 
the borough with electric light. Messrs. Stevens and Barker, 
electrical engineers, of Maidstone, whose scheme for the work has 
been accepted, were t, with Mr. Geo. Wateon (managing 
director) and Mr. Somerset Butler (London manager), of the 
Horsfall Destructor Company, Limited. There was considerable 
opposition, and finally the Corporation withdrew the application 
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for a loan so far as the dust destructor was concerned. This, of 
course, made a difference in the figures which had been placed 
before the inspector. On the two schemes there was a profit 
shown of £540, but this, ib was stated, would now be increased to 
£1 015. 11s. 9d., as the loss on the dust destructor would nob have 
to be allowed for. The capital expenditure for the electric light 
was put at £33,598, but then half the expense of the. very h 
shaft, which would have been necessary if they had had a dust 
destructor, was allocated to that building. The shaft could now 
be reduced somewhat in siza, and he proposed to ask for a loan of 
£384,000. This part of the scheme having been withdrawn, the 
breweries withdrew their opposition. 5 . 


Mile End.—The special committee on the elecbrio lighting 
question of the Guardians have reported that Mr. Knight 
attended a meeting of the committee and informed them that the 
boilers were wrong, the installation was wrong, and the cells were 
wrong, that the engines should be fast ones instead of slow ones 
and that in regard to cost £3.000 would pub the service in good 
working order, excepting the provision of storing-roomes ; that 
three boilers would cost £1,800, and that the total cost would be 
£6 000. The committee visited the boiler-house, the works gene 
rally, and saw the master of the workhouse and the engineer in 
reference to the quality of the coal. They also saw the electrician 
about leaving the premises, and were informed by him that he 
had done eo to relieve his eyes, which were bad, and that in doing 
so no encroachment had been made on the time of the Guardians. 
The committee further rted that in 1895 the cost of the coal 
bill was £565 ls. 3d., and labour £215. 16s. ; at Lady Day, 1900, 
id was as follows : coal £2,298, and labour £508. In regard to the 
engineering staff, ib was resolved that the. same be reorganised, 
and that it be referred to the committee to give effect to the 
eame, and in regard to the coal the committee recommended that 
the contractor be called upon to supply steam coal of the very 
are quality. The repor) was referred back after further 

cussion. 


Parliamont.— During the last week, in the House of Lords, the 
Royal aseent was given by commission to a number of public and 
private Bills, including the City and South London Railway Act, 
the Charing Cross, Euston, and Hampstead Railway Act. The 
Vale of Rheidol Light Railway Bill was read a second time. Tho 
following Bille were read a third time and passed’: the Fishguard 
and Rosslare Railways and Harbours, the Margate Corporation, 
and the Motherwell and Bellshill Railway. The South Stafford- 
shire Tramways Bill, the Mersey Railway Bill, and the Barnaley 
Corporation Bill were read a third time. In the House of Commons 
the third reading of the following private Bills was agreed to: 
8 Corporation, Ilfracombe Improvement, London County 
Council (Improvements). and the City of London Electric (after 
verbal amendments). The London United Tramways Bill was 
read a third time. The Metropolitan District Railway Bill 
was considered and ordered for third reading. Secon l reading 
was given to the following Bills: Cork Electric Tramways, 
Dearne Valley Railway, Plymouth, Stonehouse,. and Devon- 
pori Tramways, Rhymney Railway, and Taf Vale Railway. 

he following Bills have passed the committee stage: Salford 
Corporation, Glaegow District Tramways (in so far as it proposes 
the construction of electric tramways from Paisley to Johnstone, 
Renfrew, and Gleniffer Brace), Blackpool, St. Annes, and Lytham 
Tramway (arrangements having been made with Blackpool secur- 
ing a complete interchange of traffic at South Shore Station), 
Kingscourt, Keady, and Armagh Railway scheme, and the Newry, 
Keady, and Tynan Light Railway. Tho tramway schemes promoted 
by the Bournemouth Corporation and the Bournemouth, Westbourne, 
Poole, and Christchurch Electric Traction Company, Limited; came 
before a committee of the House of Lurde on friday, and the com- 
mittee ordered interchange running powers to Christchurch and 
Poole. The Electrical Power Distribution Company and the Gounty 
of Durham Electrical Power Distribution Company have withdrawn 
their opposition to the Jarrow and Hebbarn Electric Supply Bill. 
The Walker Urban District Council and the Walker and Walleend 
Gas Company have withdrawn their opposition to the Newcastle- 
on-Tyne Electric Supply Bill. Bills for confirming electric light- 
ing provisional ordera applied for by the Long Eaton Ur 
District Council, the Corporation of Boston, the Sleaford Urban 
District Council, the Bridlington Corporation, and the Urban 
Electric Supply Company, Limited, have passed for eecond reading 
in the House of Lords. Petitions praying to be beard againso the 
Rawmarsh Urban District Council (Tramways) Bill have been 
deposited on behalf of the Sheffield and South Yorkshire Naviga- 
tion Company and Rotherham Corporation. The omnibus Bill of 
the joint railway companies, dealing with that portion of the 
measure which empowers the construction of a railway from New 
Romney to Hythe, to avoid the present long detour vid Ashford, 
came before Lord Brougham’s committee of the House of Lords 
at the same time as a Bill romoted by the Sandgate and Hythe 
Electric Company, Limited, to empower them to construct tram- 
roads, which was in the nature of a competing scheme. Ab 
the conclusion of the meeting Lord Brougham said: We will 
take the South-Eastern Bill firat. The company are willing to 
insert clauses in the Bill which will provide for the construction 
of a heavy railway from Hytbe and New Romney, and the com- 
mittee assent to the Bill eubject to the iasertion of a clause to 

rovide for the conveyance of traffic without change of carriage. 

e have been told that the proposed line is without any engineer- 
ing difficulties, and there will be no cuttings or tunnels. We 
think, therefore, that five years is altogether too long for ite con- 
struction, and we propose to insert three. With regard to the 
Folkestone, Sandgate, and Hythe Tramway Company, the com- 
mittee are of opinion that the preamble is not proved. 
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' Folham.—At the meeting of the Vestry on Wednesday a report 
was submitted by the Electric Lighting, etc., Committee, embody- 
ing the following report from the consulting engineer: Referrin 
to my estimate for additional mains and machinery submi 
about a month ago, amounting to £49,540, I have now estimated 
the cost of these, assuming that the work in the streets is con- 
fined to the part of King's. road from Harwoed-road to New 
Kiog’s-road, New King's-road itself, and Wandsworth Bridge- 
road. In these streets I have provided 50 arc lampe, with incan. 
descent biackets as before, and distributing mains along both 
sides of the streets. In addition to the above, I have provided for 
distributing mains along both sides of High-street from the end 
of New King’s-road to the bottom of Falham-road, as it would be 
well for engineering reasons to connect the distributors in this 
part of the district. One additional sub-station would be built at 
the top of Wandsworth Bridge-road, and one additional rectifier 
would be put down in the station for the new arc lamps, Assum- 
ing that the fourth engine dnd the additional boilers are put down 
ab once, which would certainly be desirable, the estimates for the 
work are as follows: Mains, conduits, house and lamp services, 
oxes, excavation, etc., £6,580; arc lighting plant, arc lamp- 
ts, and sub station equipment, 2 612; builders’ work, £150 ; 
oilers, engine and alternators, steam, exhaueb, eto., pipes, con- 
denser, foundation, etc.. as before, £12,150 ; engineering expenses 
and contingencies, £1,720—total, £23,212.” The question has 
been adjourned for two months. The eub-committee appointed to 
enquire into the terms of the consulting engineer's agreement so 
far as regards personal supervision, and the consulting engi- 
neer’s explanations having been considered, ib was decided to take 
no farther action in the matter. Ib was recommended thab steps 
should be taken to appoint the permanent staff ab the station. 
The consulting engineer submitted the Sowing report as to 
meters: As instructed at your last meeting, I wrote to the 
British Thomson Houston Company, Messrs. Venner and Co. 
~ (agents for Chamberlain and Hookham), and the General Electric 
Company, whether, in the event of the Vestry passing an order 
to them for 100 meters, their prices for theae would remain the same, 
proportionately, as for the 250 meters for which they originally 
tendered. I received replies from all three in the affirmative, bub 
Messrs. Venner and Oo in their reply (which accompanies this 
report) rightly draw attention to the fact thab the Vestry, in thus 
ordering these meters, are not abiding by their stipulation that 
the whole of the meters muat be made in England. I have 
ordered 40 5 ampere meters, 40 10-ampere meters, and 20 
20-ampere meters from each of these contractors, stating that the 
whole of them will be taken up before theend of the current year.” 


LEGAL INTELLIGENCE. 


CHAMBERLAIN AND HOOKBAM v. THE MAYOR, ETC., OF 
BRADFORD. 


Mr, Justice Farwell on Friday las) gave judgment in the above 
case as follows: The plaintiffs seek for an injunction to restrain 
infringement of their patent, No. 4, 225 of 1887, for improvements 
in electricity meters, parts of which improvements are applicable 
to dynamo-electric generators and motors. The defence is a denial 
of the infringement and a plea of the invalidity of the patent. 

The plaintiffs’ patent has been before the Court in another action 
tried before Mr. Justice Wills in February, 1897, when, ən the 
evidence before him, he granted the relief asked against Johnson, 
the defendant in that action, and gave the usual certificate that 
the validity of the patent had come in question. I propose to 
adopt the judgment of Mr. Justice Wills on all questions of the 
law determined by him in that action. The plaintiffs’ complainte 
in the present action are confined to Claims 1 and 3 in their 
specification. With respec to the firs) claim, Mr. Justice 
Wills has held both sides agree that this is a claim for 
a combination—that is to say, that the invention consists 
in the combination in the plaintiffe meter of a number of 
appliances eibher for the purpose of producing a new result, or for 
the purpose of producing an old. result by new means. The 
appliances combined may be either new or old, or partly new and 
partly old, and the patent may, if aptly framed, effectually claim 
protection for such of the appliances as are novel as subordinate 
integers, in addition to the invention contained in the combination 
and protected by the patent. (See Clark v. Adie, 2, Appeal Cases, 
p. 321, per Lord Cairns.) Ib is contended in the presend case that 
the third claim ia not merely a branch of the combination, bub is 
also an independent integral claim. Ib is also contended by the 
plaintiffs that they introduced for practical purposes a new 
principle or idea in the construction of meters. Ib is, of 
course, well settled thab a mere idea or principle cannot 
be the subject-matter of a patent; there must be some con- 
crete form to which the principle is applied, and that concrete 
form must be defined and limited, for if the claim is in 
goneral terms for every mode of carrying the principle into effect, 
tt becomes a claim to the principle itself, and therefore fails. (See 
por Lord Justice Cotton, Automatic, etc., 6 Patent Reports, p. 304.) 

propose to apply there propositions ia determining this action. 
The first question that I have to consider ie that stated by Lord 
Justice Cotton in Proctor v. Bennis, 36 Chancery Division, p. 754. 
„Has the plaintiff's combination in substance been taken; hae 
the defendant, though not taking exactly the whole combination 
patented, taken by slight variations or mechanical equivalents the 
substance of ib so as produce the same result by practically 
‘the same means, and in answering this question I have 
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to bear in mind the distinction pointed out by Vice- 
Chancellor Wood in Curtis v. Platt (3 Chancery Division, 
135 Note) and Lord Justice Cotton in Prootor v. Bennis 
(36 Chancery Division), that where the invention is for the pro- 
duction of a result already known and attained, the protection 
afforded by the patent is confined to the particular means pointed 
out by the specification, and the same reeult may be attained 
without infringement by another person by the use of mechanical 
equivalents ; in other worde, the invention of a combination of 
processes leading toa known result does nob prevent other persons 
from arriving ab the some resulb by a combination of other pro- 
cesses ; but if the result is novel, in that it produces a new instru- 
ment, or involves the practical application of a new principle, the 
defendants infringe by eubstituting known equivalents. To 
use Lord Bowen’s worda (36 Chancery Divisions, 764), “ When 
there ia really an ingenious novelty in the idea that the com- 
bination will produce a now result, that novelty in the idea 
is part of the merit of the very combination,” Now, in this 
case, the object to be produced is an electricity meter for 
lighting and motor purposes. Sach meters were nob new in. 
1889 ; electricity as a mode of lighting was well known certainly. 
before 1882 when the first general Acb relating to electric ligho- 
ing was paseed, aod meters for the pie Dove of measuring the 
articles supplied were. a neceesary adj 


janct for the commercial 
success of any system of lighting. Mr. Ferranti made meters in 
1884, and Prof. Edison at or before the same time. These meters. 
were of course of a different type to the plaintiffs, but they were 
nob the less instruments for measuring electricity. Bub then it is 
said that the plaintiff discovered and applied for the pro of 
his meter a novel principle—namely, that magnets could be ab the 
same time permanent and powerful. He stated that before 1887, 
although permanent magnets had been known and used as 
constant with a weak field, ye. when magnetised eo as to become 
powerful, their constancy was not only unknown, but not believed in. 
He said, in effect, that permanend magnets were really considered 
inapplicable for the purposes of a meter by reason of the supposed 
imcompatibility of. power and constancy, a fallacy. which he con- 
siders that he exploded. This is material from the poind of view 
of the principles which I have already stated, for if this idea were 
really novel it would form part of-the merib of the invention found 
in. the combination within the meaning of the words of Lord Bowen. 
uoted above. Bab, on the evidence, I find the contrary to be the 
act. I think I do no injustice to the plaintiff if I look ab his. 
own specification to assiab me in judging of the probability of the 
reality of this alleged discovery. One-would expect to find there 
a statement of the new principle, and not the less because it was 
destructive of an old fallacy. If a patentee had really discovered, 
for the first time that power and constancy were compatible, 
and knew that all other electricians believed them incam- 
tible, he would never direct the construction. of an 
instrument with very powerful and very constand permanent 
nets without calling attention to the facb that the existing 
belief with reference the.eto was fallacious, He would surely 
know that the expert, uninstructed as to this, would ab once cago 
aside his specification as that of an impractical dreamer. I have. 
farther than this the oral evidence of witnesses of experience and: 
stance entirely conbradicting the plaintiffs statement. Further 
than thie, the specification really states no tangible principle at 
all. All magnets necessarily have some constancy and some. 
strength. To. say that magnets are to be used which are both. 
powerful and constant, is simply to state that you must make 
your magnet as powerful as is consistend with its con- 
etancy. Id becomes a mere question of degree, with no 
principle involved and no practical directions given in the 
specification. Further, it ie, I think, clear on the evidence 
that before 1887 the practice of ageing powerful magnets and 
thereby making them consiant was well known. There was 
nothing to prevent the defendants from rendering their magnete 
constants by artificial ageing, and from using two or three if one 
was found insufficient, and the defendants, in fact, formerly used: 
three, and now use two, comparativély weak magnete, which have. 
been rendered constant by a very special process of ageing described 
by one of the witnesses. I conclude, therefore, that there is neither 
novelty of object aimed at, nor of idea or principle involved, and. 
I approach the consideration of Claim 1 as a combination patent 
are and simple. . Now, the objects aimed ab by the plaintiffs and 
efendants are different in this respect; both make a meter, but 
the plaintiffs’ is. a current meter, the defendante’ is an energy. 
meter. The distinction is, to my mind, material. The 
current meter measures current only, and is incapable of. 
measuring anything else. The energy meter measures the 
onergy— L. e., both the pressure and the quantity. The Board 
of Trade unit is energy, nob current. Mr. Ferranti stated 
the essential difference to be that in an energy meter the two 
5 of the motor — namely, the armature and the fleld - must. 
de connected, the one in circuit with the lamps to be measured, 
and the other across the circuit so as to receive the voltage of 
the circuit,. The current meter deals only with the main current 
of the circuit flowing to the lampe. Farther it is essential to a 
current meter, and ib so stated in the specification, that there 
must be of necessity an electromotor with a constant or nearly 
constant field. In au energy meter such a constant field would 
be destructive. «Further, the energy meter will nob directly 
measure current at all. It is true that if you have, in facb, a 
constant potential you can calculate from your energy meter, and 
the amount of energy shown thereby what amount of current has 
passed. Mr. Moulton founded an ingenious argumenb on 
this. He said that by Aco of Parliament the. potential. 
was allowed to vary only to the extent of 3-or 4- per cent., 
so thab ib must be practically constant, and that at Bradfo 
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9492. Improvements in ceiling roses and other similar elec- 
.. t¥ionl connections. Walter McGregor Douglas, 15, 
Water. street, Liverpool. 

9496. An improved method of increasing the sound of the 
phonograph, graphophone; gramophone, and other 
talking machines. Sidney Oldridge, 38, Charlotte-streeb, 
Portland-place, London. 

9503. Improvements in electric igniters for explosion engines. 

Theodor Bergmann, 72, Cannon-streeb, London. (Com- 

_ plete specification.) 

9507. Improvements in apparatus for exoiting dynamo-electric 
machines. Alfred George Cooper, Fernlea, Ellesmere- 
terrace, Colne, Lancs. 

9511. Improvements in the construction of swivel heads of 
electric car trolleys. Isaac Fitchew Cuttler, Sunbridge- 
chambers, Bradford. 

9588. Method of exciting alternating-current machines. Paul 

Marie Joachim Boucherot, 60, Queen Victoria-street, 
London. 

0534. Improved method of starting multiphase-current motors. 
Paul Marie Joachim Boucherot, 60, Queen Victoria-streeb, 
London. 

9552, Improvement in electric arc lamps. Hugo Bremer, 42, 
Neuenweg, Barmen, Germany. (Complete pee ) 


3 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on June 16. 
1899, 
10682. Telephonic appliances. Andrews. 


10903. Telegraphic transmitters and receivers. Wise. (Crehore 
and Squier. ) 


11845. oe to be fired by electricity. Friese- Greene and 
ne 
13054. Holders for globes and shades of gas, electric, and 
other lamps. Sanders. 
18996. Electric arc lamps. Veritys, Limited, and Ridings. 
14907. Electric circuit breakers. Davis and Wright. (Date 
Wy for under International Convention, March 23, 


15128. Toe contacts or oontact plugs for electric circuits. 
ucas. 


15973. Direct coupling or connection of rotary fans or pumps 
Ly ht or ether motors or engines driving same. 
avidson. 


21302. 5 measuring instruments. Sondermann and 
rlow 


25632. Method of telographing on telephone lines, and tole- 
graphic recorders for use in connection therewith. 
ARN (Sinding-Larsen. ) 

1900. | l 
5178, Means for connecting electric cables. Day. (White.) 

6536. Electric fire-alarms. Münker, 

6951. Instrument for measuring electric currents. Steele. 

71086. Magneto-eleotric machines. Simms and Bosch. 

7109. Electromagnetic coils. Varley. 


‘756%. Third-rail iosulators for electric railways. British 
Thomson- Houston Company, Limited. (Rice. ) 


7567. Electric bonds for electrically connecting the meeting 
ends ef two contiguous electric conductors. Brown. 


ee 
TRAFFIC RETURNS. 


l Beturns for | Increase Total receipts for 
Line. week half-year. 
Ending 1000. 1899. decrease 1900. | 1899. 


£ £ £. £ £ 
Aberdeen Corp’rat’n| May 26 | 672| 507| + 165 |30,135 25,948 
Birmingham Tram. 


ways Co „ 26.4 5554,510 + 45 86.725 82,266 
Blackburn Corp’ rato) „, 26 474 507 - 33 7,356 8 441 
Blackpool Corporatn. ,, 24| 353 828| - 475 2.815 2.775 
Blackpool - Fleetwood ,, 26 4131, 435 - 1,022 5,523 6.483 
Bolton Corporation. „ 20 1,230 — — 8,172 


Bradford City Trame! „ 27 527 544 - 17 3,670a 2,943 
BristolTramways(o.| „„ 25 3, 169 3. 816: — 647 

City & South London „, 27 |1,355| 912 + 443 26,319 22.234 
Dover Tramways . „, 26 207 214 — 7 3,402 3,260 
Dublin U. T., elec. cars „, 25 3.494 2,265 42,137 — 


Dublin S. D. Electric) „„ 25 823 1,357 - 233 — = 
Halifax Corporation| ,, 26| 747 583 + 164 5,371 | 3,709 
Hull de E. 83. — „ = — a — 
Liverpoo Corporat'n „ 19b 7,882 6,627 7 1.255 139,350 121,537 


Liverpool Overhead) „„ 27 1,429 1,825 
heffield Corporation ,, 27 2,321 — 
ath Staffordshire „„ 25 710 948, — 


— 396 29,657 28, 848 


238 13 639 13,264 


a Since Aprill. b Partly electrical. 


„Apparent decreases due to Whiteuntide falling in corresponding 
last year. 


xe 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Indastrial.— 


Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 : aa 


British Insulated Wire, Ord., 1-40, Oo on. +0 oe 
rc, nae 8 Cum. e 262 „ ape e ow aa G8 „„ 6 


— oan 6 per cent. Pref. 3 8 2 
per cent. Debenture Sock... ~s esoo 22 100 

p par oen cent. tod Debenture Stock... m .. = a = +e = 100 

Oallende Aak rae Debentures. .... . as as me m cs œo ao 100 
„5 C7777%%%%% yt es See ke 6 
Crompton and Co. ............ JJC A 8S 
5 dent. Debentures CO ao as po „ an as oo co tnopo mee 7 
5 


Hdison and Swan United, Ordinary ...... e =e =e as ss as nc oe 
5 per cent. Dobenturees oa ma as as cs as on 


4 per cent. Deb, Stock, Rede. wae 100 
Electric Construction 3 


~ 7 per cent. Cumulative Prei. 5 

W. T. He y's Telegraph Works, Ordinary e 6 

per cent. Prefer ene 5 

——— 44 percent. Debentures .. .... 100 

India = , Gutta Percha, and Telegraph Works ...... 10 

cent. Debentures ee ree re eee O ee . 100 

Telegraph bo sca and Maintenance... 18 

7 alag Orie oo AT 
egrap ac ng. nary., 26 % eeevecsece 

———— per cent. Cum. Pref.. 5 5 


Willans and Robinson, Ordinary 1-80,000 55 3 


eevee e 5 
—— per cent. Cum. Prel., 80,001.60, i 


000 . 5 
— 4} per cent. F.rst Mortgage Debenture: Stock, Red. 100 .. 


Electric Lighting and Supply.— 
Blackheath & Greenwich District O:din: ry 1,201-101, 200 1 


Amount 
paid. 


CL CREO ec ee bc kaae tenses 


Bournemouth ees Poole, Ordinary ........cecescccveccs - 10 
4} per t. Cum. Prei. 10 
prowpion and Kousiogton, Ordinar gg - 8 
per cent. Freferenoe .æ. 0- 
Calcutta Lisotrie Supply Corp., Ordtuary, Nos. 120,000... 5 
Charing Cross and Serand.. . e „ 6. 
per cent. Cum. Pret. LEE E EEEE] escasa „% % % een ope 6 i 
Chelsea Electricity Supply . CCC 
8 55 cent. Debentures 00000 1. — 
ndon, Ordinary .. 5 oe 
3 6 per cent. Cumulative ret... e AO ws 
a por cont. Debenture 8 ....... 100 .. 
County of don and Brush Provinotal, Ordinary ene 10. ag 
6 per cent. Cum. „ 
4} per cent. Debentures “Prov. Certs. Au pd. Rd. 
Edmundsons’ Electricity Corp: ration, Ordinary, I-17, 00. 5 
43 per cent. First Mort. De ......ceccee 100 
Kiddermiuster and Dist. ts Lighttag and Traction, Pref. 10 
London Electric, L O * eeoeoeseee : 
6 per cent. Prein 


f. 
4 per cent. lst Mortgage Debenture Stock, Red. 10 
Metropolitan, Ordlinaeeeryg¶¶¶¶..z 2 


— per cent. Niras Moriga Mo 0 pete Stuvk .... 100 č 
r cent. Mortgage Deben ares Bee „„ oe 
Notting Hil Eleotrio Lighting .. ee U ee 
Oriental, 5 6 9 „ „ „„ mee à 6 88 nana 68 O08 86 Mo M 1 a 
£5 oe Os QO „„ ©2228 ao ve „ ie sere e-6.8 ee 6 ee 
Sát Shares, Now .... 49 
Oxford Electric, Ordinary, 1 1-96 and 407- 10, I 6 .. 
River Plate Electric Light and Traction, Deb. . 100 
Royal . company Of Montreal ͥ 800 
per cent. First Shares Mortgage Debentures $ 00 
Smithfield 108 Electric Supply, Ltd., Ord., 1-12, 000 B igs 
4 per cent, Vebenture Stock ..a..ssssossosssese 100 
South London, Urdu wae Boe 
St. James's and Pall Mall, Ordinary, 101-20,080 . ...W.. b . 
7 per cent. Pren m ee re eee ae a 
Westminster, Ordinary .. 2.0.0.5 ue ccc cece scenes cccces 5 .. 
Electric Railways.— 
Central London, Ordlnaegg¶¶¶¶s.sgg 10 
Pref. Half-Shares eeee 2 „ 6 6 6666 „6% % „%% %% „„ „„ „% 6% „ 66 6% 66 6% 6 „ %%% 5 eo 
deferred . ............000, „ 
Oity ty and Bouth London, Consolidated Ordinary rere ~ 100 .. 
Rant c6sSwvsesincesvesaietess vies 10 — 
— 4 per cent. Debenture Stock „ Se „% sees „ „ „ ee 00 MO 08 100 ow 
6 per cent. Pref. Stock 15 er RO Tee ei 100 c 
6 66 „% 6% „% „%6„„%..„ e U 6 0 066% Oe 
Liverpool Overhead 6 per cent. Prol. F 
Waterloo and City, Ordinar COZII 100 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad .. F 
Brisbane Tram wa ꝝ99vvggg cece oossoo 0 oe 
British Columbia Electric Railway 9510 b per cent ee 10 
British Electric Traction, ane -80,000 .. 10 .. 
—— 60,001-75,000 . Creare 6 666 6 „ „ „ „6 „ 10 ee 
—— per cent. Cm. Pf. "80,001. 1.60, 000 e e ee 10 
———— 5 per cent. Perpetual Debenture 8 Stock . 100 
B. Ayres & ey ano souk Om. PE. 6 poro 700 Cm. Pf, 1.40, 0⁰⁰ f = 
T cent. 6 se „ „„ ee ee 2 ve eo 
6 per cent. Deb. Stock, ed errr are eee 100 
Isle of Man Electric Power, 1-95,000 .. TETTA as 
6 per cent. Preference, 100 001- 170, Ly ae 
Kidderminster and District Lighting and 18881180 Pref... 10 
New General Traction, Ordluar̃ꝶ . ꝑ 6 — 
6 per cent. Cum. Pre 6 * 
North Staffordabire Tramm „ 
Oldham, Aston, aud Hyde Tramway, ordinary 3 10 
Frefereneeeees eh seweeaes .... 20” te 
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NOTES. 


Fire.—A fire which recently occurred at the premises 
situated next door to the Nernst Electric Light Conipany 
spread to the laboratory of this company, and considerable 
damage was done. The company, however, state that this 
check will not delay their work seriously. 


Electrical Engineers Volunteers.—We notice in 
the London Gazette of June 5 the appointment by the War 
Office of Mr. Edward Huntingdon Leaf as second lieutenant 
in the Corps of Electrical Engineers (Royal Engineers) 
Volunteers, the appointment dating from June 6. 


The Incorporated Gas Institute.— The thirty- 
seventh annual general meeting of this institute will be 
held on June 12 and 13 at the Royal United Service Institu- 
tion, London, the president, E. Herbert Stevenson, Esq., 
M. I. C. E, in the chair. Five papers are down for reading 
and discussion. 


German Cables. — Reuter's correspondent at Emden, 
Germany, informs us that the new cable recently laid 
between that place and the Azores was tried for the 
first time on May 30. The experiments so far bave 
proved far more successful than was anticipated, and 
without doubt Germany will gain considerably from this 
latest addition to the world’s cables. 


Wireless Telegraphy in Zanzibar.—In a letter 
recently sent by General Sir L. W. Matthews from 
Zanzibar, he states that it was proposed to establish com- 
munication between Zanzibar and Pemba by means of 
wireless telegraphy. An interesting feature is the pro- 
position to instal as telegraphists old members of the 
Universities’ Mission to Central Africa. 


South African Telegraphs.— The war in South 
Africa has created a considerable demand for telegraphic 
apparatus of various kinds. Thus we learn that for the 
purpose of repairing the damage done by the Boers to the 
telegraphic system in the districts affected, 1,000 iron 
telegraph posts, supplied by Siemens Bros., Charlton, 
recently left London in the “ Braemar Castle.” 


Boston Elevated Railway.—In a previous issue we 
described the various experimental electric trams which were 
competing for the contract for use on the Boston Elevated 
Railway. There were three companies in the competition, 
the Sprague, the Westinghouse, and the General Electric. 
It is now interesting to note that the Sprague Electric 
Company have been awarded the contract for controllers 
for 60 of the cara. 

Society of Engineers.—The next meeting of this 
society is to be held on the 11th inst., when a paper will 
be read by Mr. A. Hamo. Binyon on Electric Traction.” 
The paper will include notes on London traffic compared 
with that of other cities, the overhead trolley system, power 
distribution, sub-stations, combination of electric lighting 
and traction plant, batteries, engines, motors, etc. The 
paper is to be illustrated by diagrams, limelight views, 
and models. 

Indo-European Telegraphs. — The report of the 
India Office on the Indo-European telegraph service shows 
a profit of 6:03 per cent. on last year’s working as com- 
pared with 6°57 per cent. for the previous year. It is 
stated that this decrease is mainly due to the falling off 
in Indian and Australian traffic, and to the rise in value of 
the rupee. The number of cases of wilful damage last year 
shows an improvement over the previous year, the number 
of cases being 145 and 197 respectively. 


Indian Water Power.—Schemes for the utilisation 
of the water power of the various rivers in India are still 
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making their appearance. The scheme, however, for using 
the Nerbudda Falls as a source of energy for generating 


electricity to be used in the Central Gun Carriage Factory 
at Jubbulpore seems likely to fall to the ground. Arrange- 
ments were made to measure the amount of water passing 
over the falls, but the idea was abandoned owing to the 
intermittent and unequal quantity and pressure of the 
water. 

Kiel.—Steam power is to be superseded by electricity 
to a very considerable extent in the Government dockyard 
at Kiel, Germany. After experimenting with electric 
power transmission on a comparatively small scale with 


good results, the Administration have now decided upon a 


bolder scheme, whereby the whole of the machine tools, 
etc., installed in the different workshops are to be electrically 
driven. To this end a power plant having a capacity of 
3,500 h. p. is to be put down. This plant will also supply 
electrical energy for driving the powerful dockyard pumps. 

City and South London Extension.—On Sunday 
last the extension of the City and South London Railway 
to Clapham Common was opened to the public. There is 
now a through connection to Moorgate from Clapham, the 
fare being 8d. return. The trains are to run every three 
or four minutes, and on Sunday a rather longer interval 
will come between the trains, while the fare to Moorgate 
will be 6d. On the north side of the river the City and 
South London Company is also making extensions, and 
lines are being constructed to the Angel, Islington, and to 
the City-road. 

Storms Caused by Electric Lighting.—Our con- 
temporary, Indian Engineering, states that with reference 
to the electric lighting of towns in the Himalayas and 
other similar districts, the question of the safety or other- 
wise of electric lighting in hill stations has lately been 
raised, and is of scientific interest. It is alleged that at 
Darjeeling thunderstorms have been much more frequent 
and more severe since the introduction of electricity as an 
illuminant at that station. The theory put forward as to 
the cause of this is that the electric light attracts the 
storms. The matter is one for investigation, but we 
ourselves incline to the opinion that the two things must 
be regarded as nothing more than a coincidence. 

Water Power.—A new power scheme is proposed at 
South Bend, U.S.A., a corporation having been organised in 
Indiana for the purpose of supplying South Bend and the 
neighbouring cities with light and power. One of the 
principal uses to which the energy will be put will be 
the operation of an electric railway from South Bend to 
Michigan City and to Benton Harbour. The horse-power 
is to be obtained by building a dam across the St. Joseph 
River, and the plant will have a capacity of 3,000 h.p. 
Another dam is to be built across the river to the east of 
South Bend, where it is expected some 6,000 h.p. will be 
developed. The plant installed in both cases will consist 
of direct-coupled alternating three-phase generators of 
1,500 kw. capacity. 

Lightning Arresters.—It is often the case with 
lightning arrestera that, after a considerable period of 
service, a short-circuit is established between the sparking 
coils. In a patent issued to Mr. A. J. Wurts, and 
described in the Electrical World, the inventor states that 
he has found by experiment that if an equal resistance be 
interposed in the circuit of each of a plurality of spark- 
gaps, the charge will invariably sub-divide between the 
several gaps, thus dividing the intensity of the entire 
discharge by the number of paths. The construction to 
fulfil this condition is as follows: Resistance is interposed 
in the circuit in the form of cylindrical rods consisting of a 
mixture of graphite, kaolin, and some binding material, 
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such as starch. These resistance rods have one end joined 
to a circuit terminal, and their other end respectively 
connected to the outer ends of terminal strips, the latter 
being separated from a terminal plate by a spark-gap. 

Electrical Trains —The underground electrie line 
from Earl’s Court to Kensington High-street does not seem 
to be such a great attraction as the District Railway seemed 
to expect. The ordinary person who happens down on the 
station at Earl’s Court or Kensington does not think that 
the privilege of riding in an electric train is worth 6d. per 
mile, while with the ordinary service 1d. is charged. We 
notice, however, that the fares have been reduced from 
this high price, and people will no doubt be more ready to 
patronize the concern. The railway company would, how- 
ever, appear to wish to keep the passengers select, as the 
train is run when the average man is at his office, and no 
chance is given him for forming an opinion as to the merits 
of this electrical section. 

Tasmanian Riches.—Woe notice in Feilden’s Magazine 
for the present month a note which states that large 
deposits of rare earths, such as zirconia, thurium, ittrium, 
etc., have been located in the centre of Tasmania. The 
writer expreeses surprise that certain portions of this 
island are practically unexplored, owing to the mountainous 
nature and wooded conditions of the country. To those 
who have visited Tasmania it is not so peculiar as the 
author of the paragraph evidently thinks, as apart from 
these special districts, there is an immense amount of good 
and profitable land, and labour is cheap, and settlers in 
Tasmania would not be likely to choose the mountainous 
districts for their farms while such splendid prospects are 
offered in other parts of the island. 

Army Automobiles.—It is stated by the Globe that 
the Signal Corps of the United States army have adopted 
electric automobiles in the Philippines. The wagons are 
of two sorts, one for carrying instruments and materials, 
the other for personal baggage. The first is like a covered 
ambulance, with rubber-tyred wheels, and is driven by 
accumulators charged for 30 hours’ work with a load of 
1,500lb. Two motors, each of 34 h. p., drive the two rear 
wheels, The second wagon is a high cart, but in other 
respects like the first. Both have electric lamps inside 
and at the sides. Looking to the future before auto- 
mobilism in war, colonial, and postal work, our con- 
temporary thinks that British makers can safely be advised 
to turn their efforts in these directions. 

Healing by Electricity.—The Vienna correspondent 
of the Daily Chronicle reports that a discovery likely to be of 
inestimable value to medical science has been made at the 
hygienic institute at Wiirzberg University. A dentist 
named Zierler has found that certain electric currents 
possess the quality of destroying bacteris, and can be used 
for healing a number of diseases caused through these. 
The treatment is said to be very simple and efficient and 
painless. Successful experiments are said to have been 
made in the treatment of the roots of decayed teeth. There 
is every possibility that certain diseases can be cured by 
the application, but in this case we fail to see why the word 
‘discovery ” is used, as it has for a considerable time been 
known that electricity will have such effecta on microbes. 

Trolley Wire Joints.— We notice in the Séreet 
Railway Review for May a description of a trolley wire 
joint. When a tightly-drawn trolley wire breaks it is, of 
course, rather difficult to join the severed ends, as there is 
no slack wire, and the joints must offer no obstruction to 
the passage of the trolley wheel. The Kisinger Iron Com- 
pany, of Cincinnati, claim to do this, and have produced a 
device which consists of a hollow sleeve with tapered ends 
and a central opening. The interior of the ends of the 
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sleeve are tapered, the small ends of the taper being at 
the outward ends of the connector, and large enough to 
admit the trolley wire. The severed ends of the wire are 
pushed into the holes in the ends of the sleeve, and then 
locking devices,’ in the form of toothed wedges, engage upon 
the side of the ends of the wire and the tapering inner 
walls of the tube, the wire being thus pinched between 
one wall of the sleeve and the locking wedges. By this 
means the makers claim that the harder the pull on the 
trolley wire the tighter the joint becomes, and the time 
taken in repairing a trolley wire is very little compared 
with the old soldering method. 

Electricity and Agriculture. — The use of elec. 
tricity has up to the present not been tried to any 
extent in connection with agriculture. From Feilden’s 
Magazine, however, we gather that an experiment is now 
being tried in Bavaria, in which state an association of 
farmers are building large electrical works to supply power 
for agricultural uses. The current is generated near the 
village of Schaftersheim, a distance of seven miles from the 
district of consumption, the prime motive power being 
partly steam and partly water. From the station 
the current is to bə transmitted at a pressure of 
5,000 volts to the surrounding villages, where it will 
be employed for driving various agricultural machines. 
The motors used are very simple and compact, so 
that they can easily be handled by farm hands. If 
this experiment should prove successful it will probably 
be imitated in other portions of Germany, as the 
power, according to the estimates, is far more economical 
than steam power in separate plants. It is suggested that 
there might be a very profitable future for such installa- 
tions also in the United Kingdom. 


Improvement in Incandescent Lamps.—A 
German firm, the Gesellschaft fiir Elektrische Beleuchtung, 
Orlow, Berlin, have introduced a new form of incandescent 
lamp. The lamp is designed to reduce the cost of subse- 
quent renewals. To this end it is constructed in two 
portions, the socket being detachable from the glass bulb 
containing the lamp filament, so that either portion may 
be replaced separately when required. The socket is similar 
in external appearance to an ordinary socket. The contact 
pieces are insulated from each other by means of porcelain, 
as likewise the copper threads which connect through to 
the lamp filament. In attaching the lamp to the socket 
holder, the socket is first of all detached from the glass 
bulb and screwed into the socket holder separately, to 
facilitate which the socket is somewhat longer than the 
ordinary pattern. The bulb is then pushed into the 
socket. Many advantages are claimed for the lamp besides 
that of economy, the realisation of which seems to depend 
almost entirely upon the accurate fitting of the several 
parte, being therefore a question of careful workmanship. 
Without the latter, the danger of loose contacts is, of course, 
multiplied relative to the ordinary type of lamp. 


Human Energy Increased.—Once again we hear of 
remarkable inventions and aspirations from Mr. Nikola 
Tesla. This time the problem which occupies his attention 
is that of increasing human energy, and his views are 
published in the Century Magazine. He gives three ways 
in which his problem may be solved—namely, to increase 
the human mass,” “to reduce the retarding force,” and 
“ to increase the impelling force.“ The first is accomplished 
by attention to hygiene and good food. Ignorance and 
stupidity form a retarding force that people are continually 
endeavouring to improve out of existence, but there are 
other retarding forces, the greatest being warfare, and to 
overcome some of these the writer invented the telauto- 
maton, “a machine having all its bodily or translatory 
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movements and the operations of the interior mechanism 
controlled from a distance without wires.” The possibilities 


of this machine are amazing, “and the continuous develop- 


ment in this direction must ultimately make war a mere 
contest of machines without men and without loss of life.” 
The third pronen how to incřease the force accelerating 
the human mass — is to be solved by the application of the 
power of the sun. Wireless telephony and wireless elec- 
trical power transmission are also among the castles which 
Mr. Tesla has built in the air. 

Telegraph Line Protection. — The problem of 
protecting telegraph and telephone wires from lightning 
discharges and accidental heavy currents from lighting or 
power circuits is dealt with in the Telephone Magazine 
of Chicago, which describes an apparatus for protect- 
ing the wires from such currents. The device, which 
is called the Rolfe protector, has given great satisfaction 
for several years and under the most trying conditions. 
Laboratory tests have been tried upon it by the American 
National Board of Fire Undertakers, who have officially 
recommended it. The protector prevents damage to instru- 
ments by opening the circuit and cutting them out on the 
passage of an unduly large current. This is accomplished 
by means of a heat coil composed of a mass of fusible 
material, and a small coil of high resistance wire embedded 
in the fusible material. When an unduly strong current 
passes in the circuit, the heat generated by the high- 
resistance wire melts or softens the mass of fusible material. 
The operation of the heat coil in this manner is made to 
cause the circuit to be broken or opened in either one of 
_ two different ways—namely, either by effecting a bodily 
removal of the heat coil from the circuit, or by breaking 
the high-resistance wire of that coil. In many of the pro- 
tectors, lightning arresters composed of carbon blocks are 
also provided. 

Japanese Telegraphs.—We notice in the Journal 
Telegraphique an article dealing with the history of the 
telegraph in Japan. Thus the telegraph was first estab- 
lished in Japan in 1869, the Japanese Government having 
engaged English engineers to carry out the first line, which 
connected Tokio and Yokohama. There was, however, so 
little demand for the service at first that it was practically 
a failure, until in 1873 the department was reorganised and 
in 1874 the telegraph law was passed. During what is 
known as the Satsuma War, however, the Government was 
awakened to the necessity of developing the telegraphic 
communication, and during this war many of the most 
important lines were constructed. In 1879 Japan took her 
place in the International Telegraphic Union, and the 
service was gradually extended inland, and a considerable 
area is at present covered by lines. The Chino-Japanese 
War of 1894 did a very great deal to forward the progress 
of telegraphy in Japan. There are now 1,267 exchange 
stations in Japan itself and 112 in the Isle of Formosa, and 
in 1899 there were about 134,000 miles of line in Japan 
and 7,570 miles in Formosa. As against 19,448 telegrams 
sent in 1871, these being purely in Japan, there were in 
1899 about 14,800,000 interior telegrams and 217,000 
international telegrams, while in Formosa 475,623 interior 
telegrams were sent and about 7,000 international messages. 

The Riviera Tramways.—From consular reports 
we gather that the application of electricity. to tramways 
in the French Riviera has not been attended with uninter- 
rupted good fortune. Thus, in the first place, the working 
of the telephones at Cannes was seriously interfered with, 
but this interference has been prevented by a system of 
duplicate wires, which are placed underground. The coat 
of providing and laying these wires, however, entailed an 
expense of £2,600, which was wholly borne by the tramway 
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company. In addition to the Cannes line, the Consul - 
General at Nice reports that electric trams have been 
substituted for the old horse trams throughout that town 
by the Thomson-Houston Company, and have been extended 
to Villefranche with a view to being eventually carried to 
Monte Carlo. Part of the road is, however, so narrow that 
it will be necessary to greatly widen it at enormous cost 
before it can be utilised for electric traction as well as for 
carriage traffic. The tramway along the Villefranche road 
has already been the cause of several accidents, but within 
the town limits the electric is a great improvement on the 
old system. Sir J. Harris adds, as a curious fact showing 
the great place the carnival festivities occupies in the minds 


of the people, that while overhead wires have been generally 


adopted by the tramway company, these are replaced by 
an underground system in the streets traversed by the 
huge carnival cars, with the height of which the overhead 
wire system would have interfered. 

Aerial Telegraphy. — Prof. Bryce, in his recent 
speech at Aberdeen, speaking of the British Empire, said: 
“ The British nation had not set out, to acquire such an 
empire. It has come to us, not so much by our deliberate 
purpose as by the natural course of events. . . .” Of 
course, Mr. Bryce, being somewhat of a Little Englander, 
has to be taken cum grano salis. The words above quoted, 
however, are admirable in their way, and tell truly, not 
only what has happened from an Imperial point of view, 
but what happened, or is happening, from an industrial 
point of view. Did England pioneer in electric light ! 
Oh, no! In power? Certainly not! These phases of 
industrial work happened—that is all. Now Dover is up 
in arms against the removal of the Marconi system from 
the town and lightship, but gets the reply: It was only an 
experiment. So idiotic red-tapism can or will do nothing. 
At the same time we read that Japan is experimenting 
with aerial telegraphy round her coast. Probably, when 
Japan—or it may be our red-tapiste will wait till China 
and Timbuctoo have experimented—has tried and achieved 
the success attained at Dover and adopted an aerial system 
as suitable under certain conditions, then we may also adopt 
where suitable. So far as this country is concerned, that 
is the natural course of events.” Nothing is good enough 
for red-tapists till proved to be bad—which is a conundrum, 
The lives of sailors, the value of ships, is as nothing 
compared to the rules of red-tape. 


Electricity in Entertainments.—Those who were 
fortunate enough to get within St. James’s Theatre during 
the Derby week must have been highly pleased, not only 
with the excellent performance of that clever modern play, 
“The Man of Forty,” but also with the altered appearance 
of the house. The lighting of the auditorium is one of the 
principal features of the recent improvements. The open, 
objectionable centre piece is entirely done away, and the 
house is brilliantly lit from above by means of a large 
number of incandescent lamps, which are set into the gilt 
arabesques which decorate the ceiling. Thus an unobstructed 
view of the stage is obtained from all parts, the glare to 
the eyes is avoided, and the light is more diffused. While 
on this chapter we must not forget to mention some pretty 
effects which are obtained at the Empire in Around the 
Town Again.” There are improved methods of introducing 
large lamps in wreaths, and other objects carried about 
by the danseuse, apparently quite free and unconnected with 
dynamo or battery, give some reaplendent results. The latest 
war pictures reproduced are remarkably clear and free from 
glimmer. Another proof—if it were needed—of the share 
electricity is bearing in providing the public with enter- 
tainment is afforded by the dispatch with which these 
moving pietures—as, for instance, the Yeomanry marching 
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out of Bloemfontein, or the Prince winning the Derby— 
are placed on the stage. Similar ones are also shown at 
the Hippodrome, the elaborate electric arrangements of 
which place deserve a special note. At the Oxford, also, 
electricity has almost entirely displaced the limelight in the 
production of pretty scenic effects. 


The Central Stations of Chioago.— We notice in 
the issue of the Electrical World for May 19 a description 
of the position held by the various electric lighting com- 
panies in Chicago. The principal portion of the electric 
lighting in Chicago, with the exception of street illumina- 
tion, is done by the Edison Company of that city. The 
central-station work without the city limits is done by 
the Commonwealth Electric Company, which, under 
the management of the Edison Company, combined the 
various franchises owned by other companies, and placed 
this portion of the work under one direction instead of 
several. The two companies—the Edison and Common- 
wealth—as would be expected, are very closely associated, 
‘having practically all the same officers. The Edison 
Company feeds into a 230-volt network at six stations or 
sub-stations. The largest of these stations contains 10 
triple-expansion vertical three-crank engines, each driving 
two multipolar generators mounted on the end of 
the engine shaft, the total capacity of the 20 gene- 
rators being 6,400 kw. The boiler-room contains at 
present 10 Heine boilers of 500 h.p. each, four more being 
proposed during the coming year. The boilers are to be 
fitted with Babcock and Wilcox chain grate stokers. From 
this large station power is carried by a trunk line toa 
sub-station containing a battery with a capacity of 2,240 
amperes for one hour, or 4,480 ampere-hours at an eight- 
hour rate of discharge. The other stations are somewhat 
similarly fitted but with a smaller capacity. To enable the 
plant at the generating stations to help out another as 
desired, the adoption of a uniform periodicity of 25 on the 
system is steadily advancing, and within a year all of the 
five stations of the company will be working in synchronism 
with each other on high-tension lines, as well as in parallel 
with each other on the 230-volt network which is connected 
through continuously from station to station. Parts of 
this complete high tension, interconnecting system are 
already installed and in operation. 


Institution of Electrical Engineers.—We havo 
received from the secretary a copy of the circular now 
being issued to members of the Institution respecting the 
arrangements which have been made for the railway 
journeys and accommodation of those visiting the Inter- 
national Electrical Congress and the extraordinary general 
meeting of the Institution in August. As before stated, 
the extraordinary general meeting is to be held in Paris 
on Aug. 16, or two days before the opening of the Inter- 
national Congress. At this meeting onthe 16th members of 
the American Institution will also be present. It is yet 
too early to state any arrangements definitely, but the 
Institution committee hope that a formal meeting will 
be held, and that arrangements may be made for a 
reception. In order to facilitate the arrangement of 
the details of the visit, however, the Council ask that 
members who intend to go should inform the secretary to 
that effect at an early date, and also as to how many ladies 
will be in the party. Arrangements have been made with 
Messrs. T. Cook and Son to attend to the travelling 
accommodation of the party, and reduced rates will be 
given if at least 30 members agree to travel by the same 
train on the outward journey. The arrangements with 
Messrs. Cook must be made by members personally, but 
the application form supplied by Messrs. Cook and Son 
should be sent to the secretary of the Institution for 
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registration purposes and also the remittance, which, with 
the form, will be forwarded. As regards hotel accommoda- 
tion, the rooms will be allotted in order of application, 
providing that a deposit of £1 is sent with the order, and 
it is advisable that, to ensure accommodation, early applica- 
tion should be made. No extra subscription is required of 
members attending the joint meeting of the institutions, 
but for attendance at the International Congress the sum 
of 20fr. must be paid to the French Committee. Applica- 
tion forms for the congress can be obtained of Mr. W..G. 
McMillan, secretary of the Institution of Electrical Engineers. 


Accumulater Oar Construction.—In an article 
contributed to the Centralblatt für Accumulatoren und 
Elementenkunde Mr. Max R. Zechlin draws attention to tho 
possibility of improving the design of accumulator cars in 
two important directions. In the first place Mr. Zechlin 
thinks that considerable economy might with advantage be 
effected in the weight of the cars, and in the second place 
strongly advocates the use of ball bearings. A reduction 
in the weight of the cars would diminish the tractive 
resistance offered by the same, and also the effect pro- 
duced by inequalities of the road surfaces on the structure 
of the cars and of their accumulators. This necessary 
economy in weight might be obtained by the judicious 
employment of tubular construction without detriment to 
the strength and rigidity of the cars, and by payiny 
greater attention to the dimensions required for a given 
strength. The weight of the car itself is, as Mr. 
Zechlin points out, of vital importance, sirce a 
surplus weight in accumulators, amounting to from 
20 to 50 per cent. of the total, has to be carried, 
This surplus weight, however, ensures the necessary 
adhesion of the car wheels. Consequently the endeavour 
of the designer should be to produce a car which, together 
with its complement of accumulators, is of just sufficient 
weight to secure the requisite adhesion under given con- 
ditions with a proper distribution of the weight. Moat of 
the accumulator cars hitherto constructed leave much to be 
desired in the direction indicated. There is apparently 
little room for the further improvement of the driving 
motors and control of the same. Neither does there seem 
any immediate prospect of considerable economy being 
effected in the weight of accumulators. In order to fully 
establish the practical utility of the accumulator car, 
improvements in the construction of the cars themselves 
must therefore be looked to. A further means of improve- 
ment than those mentioned above, says Mr. Zechlin, 
consists in increasing the diameter of the bearing wheels, 
whereby the tractive resistance of the car may be reduced 
and other advantages obtained. This does not, of course, 
apply to all forms of motor-propelled vehicles. 


Electrical Tanning.—We notice in Kuhlow’s German 
Trade Review a description of a patent recently taken out 
in Germany by Messrs. Carl Lucknow and Franz Toerisser. 
The process is one for making hides conductors of elec- 
tricity by stretching them on a perforated metal plate, of 
effecting the same result by rubbing them with plumbago, 
and by precipitating in the inner tissue of the hide, by 
electrolysis, a metallic substance. In practice, the hides 
are stretched tightly across a metallic conductor in the 
form of a plate, so that a perfect contact is assured between 
the two. The conductors or plates, in order to facilitate 
the circulation of the electrolytes, should be provided with 
perforations at intervals, or a wire netting with small 
meshes may be used. The plates, which serve as cathodes, 
are of the same material and form. In order to protect 
the conductors upon which the hide is stretched from being 
attacked by the anions, they may be polished with plumbago 
or plated with platinum, or made of certain alloys which 
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are little affected by these substances. A similar result 
may be attained when the hides are coated or impregnated 
with a metallic substance so that their conductivity is 
correspondingly increased, and thus they are fitted to act 
as anodes. The hides must first of all be soaked in a 
solution of acetate of lead, and then transferred to one of 
chloride of lead which is deposited in the fibrous tissue. 
After being thoroughly washed, the hide thus prepared 
may be suspended as a cathode in a suitable bath, and 
owing to its metallic properties can then act as an anode. 
The solutions to be electrolysed principally consist of 
tannins or salts containing tannins. Where feasible, in 
order to accelerate the process without injury to the 
leather, the conductivity of the electrolyte is increased by 
the addition of certain salts or acids, the anions of which, 
by acting upon the pores of the hide, also exercise a plump- 
ing effect, which facilitates the penetration of the tannin and 
improves the quality of the leather. Only a very moderate 
current is employed. The tannage may be commenced 
with one of from 50 to 100 amperes per square yard of 
anode surface, and can subsequently be gradually increased. 
The tension is about three volta. During the process the 
liquors must be frequently strengthened, and fresh tanning 
materials added as required. When the tanning is com- 
plete, the leather is taken out and finished in the usual way. 


The Temperature of Lead Acoumulators. — 
Amongst the abstracte appearing in Mr. Carl Hering’s 
digest in the Electrical World is one of a paper contributed 
by Mr. Dolezslek to the Zeitschrift fuer Elektrochemie, on 
the subject of the temperature coefficient of the lead 
accumulator. The author states: Streintz measured the 
same for concentrations of the acid between 1'144 and 
1:173, and always found it to be positive and to have a 
maximum for a concentration of 1'160 (22 per cent. of 
sulphuric acid) ; he found also that the temperature 
coefficient is independent of the temperature between 
10deg. and 7Odeg. C.—i. e., that the E. M. F. is a linear 
function of the temperature. Mr. Dolezalek starts from 
the formula of Helmholtz for the temperature coefficient 
(deduced from the second principle of thermodynamics) 
and supposes that the thermo-chemical heat of reaction 
(of Thomson's law) is independent of the concentration 
for small concentrations of acid. He thus obtains a 
formula for the temperature coefficient as a function of 
the acid concentration, applying to concentrations between 
0'1 and 0:0005, which shows that, below the concentrations 
used in the measurements of Streintz, the temperature 
coefficient must quickly decrease to zero and become 
negative for small values of the concentration. He made 
an experimental investigation, tho results of which are in 
agreement with his theoretical couclusions. The tempera- 
ture coefficient was found to have positive as well as 
negative values, according to the concentration of the 
acid. He found also the maximum observed by Streiutz, 
and that for very dilute acids the E.M.F. is aleo a linear 
function of the temperature, which appears from a diagram 
for an acid 0°0005 normal. He remarks that if a very 
dilate solution is used, the accumulator may be used as 
a very effective thermo cell, by connecting in opposite 
directions two cells filled with such solution, the one being 
held at, say, 10deg. C., the other at, say, 100deg. C. An 


E.M.F. of 06 volt is shina obtained. When the cold cell 


is discharged, the warm cell is charged, and it is only 
necessary to heat the former and to cool the latter in 
order to enable the system to furnish current again at the 
expense of the heat supplied. An accumulator filled with 
such a dilute acid is, of course, no apparatus which can 
be used in practice. 
temperature coefficient can be obtained with an electrolyte 


by means of a spout to beyond the line of the pole. 


It may be, however, that a high 
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which can be used in practice. The lead-peroxide- lead 
cell would thus be not only an excellent accumulator, but 
at the same time a very good generator, which would 
enable one to dispense with the steam-engine for the 
generation of current.“ 


Power Transmission.—It is stated by our con- 
temporary, the San Francisco Chronicle, that considerable 
interest 18 felt in the United States as to the practical 
results of the Standard Electric Company’s transmission 
scheme from the generating plant at the foot of the Sierra 
to San Francisco and the neighbouring cities and towns. 
The reason for this is that the voltage will be the highest 
in the country, and the commercial transmissibn the longest 
of any in the world. Amongst the details of interest in 
connection with this work are the insulators, which are 
made on a new and complicated system. To overcome 
the danger of a short-circuit in wet weather, two 
materials are employed, one being porcelain and the 
other glass. The upper portion of the insulator is 
made of porcelain of umbrella form, with a corrugated 
button at the top in order to receive the wire, with a 
eaucer-like receptacle to catch the water that is led off 
In 
this connection it is interesting to state that the tests of the 
working of the insulator demonstrated that the electric 
current will be of great service in accomplishing this object, 
When the poles were drenched, the water ran off the 
insulator in nearly a vertical line; but when the electric 
current was switched on to the line, the water was pro- 
pelled horizontally to a greater distance from the poles, 
firat taking the size of largo drops, and as the power was 
increased assuming the condition of spray thrown off so far 
that no further danger of conduct existed. Just below 


the insulators is placed an annealed glass skirt, and 


again below it a sleeve of porcelain, all of these being 


‘cemented by a species of flux so as to leave not the 


slightest opportunity for the water to penetrate and 
act as a conductor. The top of the insulator is 1lin. in 
diameter, and the exposed portions of the glass skirt and 
the porcelain sleeve are 11 in., so that by the aid of the 
spout the danger of transmission of electricity to the poles 
by water is reduced to a minimum. The current will be 
transmitted from the power-house by means of aluminium 
cables fin. in thickness, composed of 37 wires laid one 
over the other in a series of twists in opposite directions, 
and then bound together. They are constructed to carry 
current at 60,000 volts, and therefore the tests to which 
they have been subjected are extraordinary. They proved, 
however, entirely satisfactory, sustaining 16 times the 
force to which they will be put in actual transmis- 
sion. The transmission system will consist of two 
cross-sections. The first will be from the power- 
house, for the use of the mines and mining towns, 
thence to the power-house in Stockton, thence to the 
Mission San Jose to Oakland, from the Mission San 
Jose to Alviso, and to South San Francisco. The line 
from Alviso along the west side of the bay to South San 
Francieco will be exploited by another company, to which 
the current will be supplied in bulk by the Standard 
Electric Company. It is expected that this section of the 
work will be in working order by July. The second 
installation will be to San Francisco, and will probably be 
in operation early next year. The main trunk for trans- 
mission will be about 150 miles in length, with numerous 
branches. The Standard Electric Company has up to 
the present expended, or contracted to expend, nearly 
£400,000, but its authorised bond issue is sufficient to 
enable it to place £1,200,000 in this enterprise should 
such outlay be deemed necessary or advisable, = : 
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UTHA | | The tramways consist of the following routes : Prospect- 
0 o place to Shirley, 14 miles; Prospect-place to South- Western 
The Corporation acquired in 1898 the undertaking then | Hotel, 14 miles; Prospect-place to Portswood, 13 miles. 
belonging to the Southampton Tramways Company, who | The first of the above routes was reconstructed and 
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Fia. 1.—View showing Arrangement of ‘Centre Poles, Southampton Tramways, 


owned the whole of the tramways in the borough, which opened for electrical working at the beginning of this 
were operated by horse traction. As soon as the Corpora- | year. The second route, as far as the South-Western 


Fic. 2.— View showing Arrangement of Side Poles, Southampton Tramways. 


tion obtained postenon, the work of reconstruction and. Hotel, and the third route, as far as Stag Gates, have 


conversion to the overhead system of electric traçtion was 


tely been completed and opened for traffic, as reported in 
taken in hand, — : a ae ii ? po 


these columns, 


— —-„—T᷑ʒ — | 


consists of new girder rails, laid as double, single, and 


interes lines, to a 4ft. 8hin. gauge, the following being 
the total le 


— Ő — — 
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The remaining portions of these latter routes are now 11 a single line, 1 mile; and interlacing lines, | mile. | 
in course of construction. e rails are of rolled steel in lengths of 45ft., weighing | 
Permanent Way. — The permanent way throughout | 86lb. per yard. The fishplates are also of steel, and are 
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Fic. 6.—Switch Pillar Panels, Southampton Tramways. 


'bolted together with s six lin. bolts at the jointa, The 
tie. bars Are: af gin. by 2łin. steel, and average 2} yards 
‘apart. The points, mates, and crossings are steel castings 


ngth of each form of construction : double line, 


800 THE ELECTRICAL ENGINEER, JUNE 8, 1900. 


with mild-steel tongues. The rails are laid on a bed of | track for the first section were Messrs. Krauss and Sons, of 

concrete which is 6in. in thickness, and consists of six | Bristol, while the work now in hand is being carried out 

parts of broken stone to one of cement. The joints | by Mr. F. Osman, of Southampton. The rails have been 
supplied by the Leeds Steelworks Company, and the points, 
etc., by Messrs. Askham Bros. and Wilson. 

Overhead Construction. — The overhead construction 
consists of double trolley wire throughout of % B. & 8. 
gauge of hard-drawn copper having a conductivity of 
98 per cent. of pure copper, carried on steel poles from 
bracket arms. In places where the roadway is of sufficient 
width and where double line occurs, the poles are placed 
in the centre of the road between the two tracks (Fig. 1). 
Elsewhere they are placed at the edge of the footpaths 
and side-bracket construction adopted (Fig. 2). The poles 
are of steel, made in three sections with swaged joints 
between the sections, and are of two sizes. For ordinary 
use, poles having the sections 7in., 6in., Sin. diameter 
respectively are adopted, but where extra strain occurs, as 
at curves and anchors, poles of 8in., 7in., 6in. sections 
are used. The bases are of ornamental construction of 
cast iron. The bracket arms, it will be seen, have orna- 
mental scrollwork of wrought iron, and are suitably stayed 
from above. Although side swivelling trolleys have been 
adopted on the cars, the trolley wire has been kept in most 
places as nearly over the centre of the track as possible in 
order to ensure easy running. 

In the centre of the town the streets are illuminated 
with arc lamps, incandescent lamps being also placed on the 
same poles for use after the arc lamps are extinguished at 
midnight. These lamps, where possible, have been carried 

on the tramway poles, the arc lamp being supported in an 
ornamental carrier at the top of the pole, and the two 
incandescent lamps from wrought-iron brackets about 14ft. 
from the ground level. The poles carrying arc lamps are 
oe ma larger cast-iron sa of 1 section, 80 i 

710. 7.—Double-Deck Car, showing Longitudinal Arrange to admit of the automatic switch controlling the arc an 

ee ment of Top Seats. | incandescent lamps being placed inside the base 

between the rail lengths are all double bonded with two | A special feature in connection with the overhead con- 

No. 4/0 Chicago bonds. Cross-bonds are placed at | struction is the method which has been adopted in getting 

intervals of 120ft., and where double line occurs the lines ' through the Bar Gate, which is a low archway through 
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Fic. . — Shirley Car Depot, Southampton Tramways. 


are bonded together at intervals of 240ft., No. 4/0 Chicago | which the cars have to pass, and is situated on the route 
bonds being used in each case. from Prospect-place to the South Western Hotel at the 
Tbe contractors for the road construction and laying of | lower end of Above Bar,” This archway is of considerable 
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antiquity and of interest from its style of architecture, so 
that it was decided not to remove it. The headway, how- 
ever, has been increased by lowering the road at this point 
from 18in. to 2ft., so that there is now a clearance at the 
top of the lowest part of the archway of about 15ft. 6in. 
A single trolley wire has been carried right through the 
Bar Gate, but in order to prevent any person on the top 
of high wagons or other vehicles making accidental contact 
with the wire, the section of trolley wire through this 
archway is insulated from the remainder of the system, 
and is only made alive when a car is passing through it. 
The operation of switching on and off is performed auto- 
matically by means of an automatic switch placed in the 
archway, controlled by an electromagnet, the arrangement 
being such that on a car entering the section the switch 
closes, and on leaving opens again. The opening and 
closing of the switch is so arranged that it takes place at 


FEEDERS. SHEWN THUS 
PILOT & TELEPHONE - 


DISTRIBUTORS (“) 


FEEDER SwiTcH RLLARS 
SCALE OF 1 MILE, 


Fia. 9 —Disgram of Feeders, Southampton Tramways. Sections of Feeder Cables—No; 1, A to 
F, 300 square inch; No. 5, A to K 


No. 8, A to B, 225 square inch; No. 4, A to 
H to J, K to L, and G to N; Three Core: A to B, B to G, 


a time when no current is being taken from that section. 
Figs. 3 and 4 show the arrangement of the trolley wire at 
this point, while Fig. 5 gives a diagram of the connection. 
As is usual, the trolley wires throughout the system are 
divided up into sections averaging half a mile in length 
by means of section insulators. The sections are fed from 
a switch pillar placed at the side of the road at these 
points. These pillars are all cast iron, with doors back and 
front for providing access to the switch gear. The switch 
gear is mounted on a slate panel (Fig. 6), and provides an 
omnibus bar, to which the feeder is connected through 
knife switches and the ends of the trolley wire through 
plug switch fuses. This enables any ‘section of either 
trolley wire to be disconnected at will, and also permite of 
the feeders being similarly disconnected. Each of the 
pillars contains also a lightning arrester, with kicking coils 
and a telephone instrument of the hand combination type. 
Terminals are aleo provided for the ‘test and telephone 


E to M, and M to P; Four Core: A to E. 


‘the resistances. | 
brake... The trolley standards are of somewhat special 
design, the springs being placed inside the standards so as 
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circuits. The whole of the overhead construction, including 
the switch pillars, has been carried out by Messrs. 
Macartney, McElroy, and Co., of Westminster. 
Rolling-Stock.—The number of cars in service when the 
whole of the sections are completed will amount to about 
20 in all. The cars are of the double-deck single-track 
type, provided with the usual double motor equipment and 
series-parallel controllers. The cara have a seating capasity 
for 46 passengers, 22 inside and 24 outside. The length 
over platforms is 26ft. 6in. and length inside 15ft. Ain. 
The seats on the upper deck (see Fig. 7) are arranged 
longitudinally, back to back. This arrangement has been 
adopted in preference to the more. usual garden seats in 
view of the limited headroom. at the Bar Gate. The trucks 
are of the Brill Company’s make, being their 21 E pattern. 
The wheels are 30in. in diameter, and the wheel base is 
6ft. The motor equipment is of the Westinghouse Com- 


B, ‘100 aquare inch; No. 2, A to D, 1079 square inch; 
, 800 square inch. ilot and Telephone Cables—Two-core : C to D, 


pany's standard type, and the controllers are provided with 


an emergency rheostatic brake. When braking, the motors 
act as generators, and the current generated is absorbed in 
This is in addition to the ordinary hand 


to be out of the way, and special care has been taken in 
designing the arrangement of springs so as to ensure as 
uniform a pressure as possible on the trolley wire when the 
pole is brought down in view of the lowness of the trolley 
wire at the Bar Gate. The trolley heads are of the side 
swivelling pattern. Drawbars are provided for connection 
to trailer cars if these are afterwards found necessary. 

The contractors for the whole of the rolling-stock are 
the Westinghouse Company, their sub-contractors for the 
trucks being the Brill Company, and for the car bodies 
Messrs. Milnes and Co., of Birkenhead. 

Car Depéts.—There are two car depôts, the larger one 


» 
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being situated at Portewood and a smaller one at Shirley, 
each of them being on the site of the old horse-car depôts, 
which have been reconstructed to suit the electric cars. 
The aiey depôt (Fig. 8) has been reconstructed, and in 
use since the opening of the line at the beginning of this 
year, but the Portswood depôt is still under reconstruction. 
The Shirley depot consista of motorcar shed, providing 
accommodation for 12 cars, and a trailer-car shed with 
sufficient room for eight trailers. There is also a small 
workshop and smithy, with fitter’s bench, lathe, etc. The 
Portswood dep6t consists of a car shed with storage for 
12 cara. There is also a repairing shed, which will easily 
hold six cars. A smith and carpenter's shop adjoin the 
repairing shed. At the end of the repairing shed a full 
equipment of tools, fitters’ benches, etc., is provided for 
dealing with any repairs which may be 5 A room 
for stores and men's room is also provided. Part of the 
old horse-car depét at the end of the car shed has been 
left standing, so that further extensions may be made to 
the car shed if found neeessary. l 

The contractors for the building work in connection 
with the Shirley car depot were Mr. F. Osman, of South- 
ampton, and for the Portswood depôt Messrs. Jenkins and 
Son, of Southampton. 

Feeders.— Power for working the tramways is supplied 
from the Corporation’s electric light station, which is 
situated in Back-of-the-Walls, in the south end of the town, 
at 500 to 550 volts. From this point (see Fig. 9) the 
feeders proceed to the various tramway routes. The 
feeders consist of insulated lead-covered cables drawn into 
stoneware ducts by means of drawing-iu boxes which are 
provided at suitable intervals. The feeders are connected 
up to the switch pillars as previously described. The 
feeders vary in size from 30 square inch to 079 square 
inch. A three-core pilot and telephone cable is drawn into 
ducts with the feeders and connected to each of the feeder 
switch pillars, test wires being continued to the ends of the 
lines for the purpose of recording the drop in pressure on 
the rail return on the recording voltmeter at the generating 
station. 

The whole of the cables have been supplied, drawn in, 
and connected up by Messrs. W. T. Glover and Co., and 
the conduits and drawing-in boxes put in by Mr. F. Osman, 
of Southampton. 

System of Power Supply.—Power is supplied for workin 
the tramways from the existing plant in the station, whic 
has hitherto been used for supplying the lighting only. 
Steam is supplied by means of six Babcock and Wileox 
water-tube boilers and one Lancashire boiler, which are 
all fitted with automatic stokers and coal conveyors. The 
engine-room plant consists of six shunt-wound generators 
by Messrs. Crompton and Co., five being coupled to 

illans and one toa Belliss engine. The generators are of 
various sizes, the largest sete being about 100 kw. capacity, 
generating current at 230 volts. When supplying the 
tramways pairs of these generators will be put in series, 
and the pressure will then be raised to 500 to 550 volts by 
means of motor boosters. The boosters are compound wound 
to give the necessary rise of voltage from 500 at no load to 
550 at full load. In order to avoid the necessity of using 
the generating plant during the hours of the heaviest light- 
ing load, a large battery of accumulators has been installed, 
of sufficient size to supply power to 20 motorcars for four 
hours when fully charged. This battery will be charged in 
the daytime from two of the generators in series, and the 
pressure will be raised as required by means of boosters. 
These boosters are each provided with double-wound arma- 
tures 80 as to obtain a wide range of voltage without unduly 
weakening the ficlds, and may be used when required to 
raiso the pressure of the current supplied by the battery 
when discharging. 

A 300-kw. combined engine and generator is just now 
about to be ordered. This generator will also be designed 
to supply power for the lighting, being provided with a 
double-wound armature, so that when supplying lightin 
the two windings on the armature will be in parallel, and 
when supplying the tramways they will be in series. 

The boosters and battery are placed in a building which 
has recently been erected, the battery-house being in three 
storeys and the booster-room adjoining. The traction 
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switchboard is also placed in the booster-room and provides 
the usual feeder panels and panels for the boosters, bat ry, 
and for putting any two of the generators in series at 

A Board of Trade test-panel also forms part of this switch- 
board. 

The boosters were supplied by Messrs. Bruce Peebles 
and Co., of Edirburgh, the battery by the Tudor Accumu- 
lator Company, and the traction switchboard by Fowler, 
Lancaster, and Co., of Birmingham. 

The first section of the tramways opened has been 
supplied till now, pending completion of the delivery of 
the plant on order, by a temporary plant furnished by the 
Westinghouse Company erected in one corner of the engine- 
room. This plant consists of a vertical Westinghouse 
engine driving a 100-kw. Westinghouse compound-wound 
traction generator by means of a belt. 

The chairman of the Tramways Committee is Senior 
Bailiff Dunsford, who has been indefatigable in carrying 
out the work, the chairman of the Electricity Committee 
being Alderman Bone, who has also rendered valuable 
assistance. The engineers for the whole of the scheme 
have been Messrs. Kincaid, Waller, and Manville, of 
Westminster, to whom we are indebted for the above 
particulars. 


CARLISLE ELECTRIC LIGHTING.* 


BY CHARLES D. BURNET, A I. E. F., CITY ELECTRICAL 
ENGINEER. 


A provisional order was granted in June, 1895, and 
in 1897 the Corporation appointed Prof. Alexander B. W. 
Kennedy, F.R S., LL.D., M. I. C. E., to be their consulting 
engineer. A report was submitted by him on March 27, 
1897, and being considered satisfactory by the Council, 
Prof. Kennedy was instructed to prepare the necessary 
drawings and specifications for the first installation. 
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Electric Light Station, Carlisle. 


Site—Some little difficulty was experienced in the 
selection of a suitable site. The present one in James- 
street was finally decided upon, however, on account of 

* Paper read before the district meeting of the Incorporated 


Association of Municipal and County Engineers at Carlisle on 
May 26. | 
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the great facilities for coaling and condensing offered by | lined for a height of 100ft. with firebrick, an air space 
the proximity of the railway and the river respectively— | having been left between the lining and outer structure. 


advantages not possessed by either of the other sites. Plant.—The original installation consisted of, in the 
System.—Prof. Kennedy recommended a low-tension | stokehole, three Lancashire boilers, 28ft. long by 8ft. in 
three-wire direct-current system of supply. I diameter, made by the Oldham Boiler Works Company, 


BLOCK PLAN 


— ICALE or FEET — 


n oa o} 


a p WN 
Py o 


Z 
. 
7 


4 


-` 
aa 
a 
Mee, 
* 
a 
` 
-< 


Pa. 


Electric Light Station, Carlisle, 


Buildings.— The buildings were erected from the designs | Limited, Oldham, working at 160lb. pressure. Each boiler | 
and under the superintendence of Mr. Henry C. Marks, | is capable of evaporating 8,000lb. of water per hour. The 
A. M. I. C. E., the city surveyor. These comprise the offices | boilers are fitted with the patent mechanical auto-stoker,” 
and storerooms, which are situated over the battery-room | made by the Union Ironworks Company, Ashton-under- 
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. — — LONGITUDINAL __ SECTION 
; l Electric Light Station, Carlisle, 
and workshop, facing James-street. Behind this is the Lyne. Each boiler is provided with the following fittings : 
engine-room, which is 65ft. 6in. long by 35ft. 6in. wide, | one spring safety valve, one low-water alarm, one lever 
lined with white glazed brick. Behind this again is the | safety valve, two shut-down feed-check valves, one blow-off 
atokehole, which is 62ft. Zin. by 74ft. 9in. The chimney is | cock, one scum cock, one steam-pressure gauge, one fusible 
L60ft. high, circular, 7ft. in diameter at the top, and is | plug, two gauge glasses. : 
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Pump-Room,—The first set of pumps comprised two 
horizonta, compound, duplex Worthington pumps, each 
capable of delivering 1,400 gallons of water per hour 
against 160lb. pressure. The feed water is taken from the 
town main. e feed tank is situated over the pumps, and 
is capable of storing 3,500 gallons of water. . 

Economiser.—The water, after passing through a Kennedy 
water-meter, is pumped through a Green’s economiser of 
192 tubes, and from thence through either of the two bus 

ipes which lie in a chase in front of the boilers to the 
feed-check valves on the boiler fronts. An alternative 
method is to cut out the economiser altogether, and feed 


5 


. two small sets (Nos. 1 a 
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Willans engines direct coupled to Siemens dynamos. The 
2) are used as balancers, and 
run at 460 revolutions per minute. Esch engine is 100i b.p, 
and drives two 30:2-kw. shunt wound dynamos, one at each 
end. The E.M.F. of each dynamo can be varied from 230 
to 260 volts with a variation of speed not exceeding 5 per 
cent. from the normal. The two larger sets (Nos. 3 and 4) 
consist of engines of 200 i. h. p., running at 350 revolu- 
tions per minute, coupled to shunt-wound Siemens dynamos 
having an output of 125 kw. at any E. M. F. from 460 to 
520 volts. These machines supply the outers of the 
three-wire system. Dynamos Nos. 3 and 4 have also a 
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Electric Light Station, Carlisle. 


the boilers direct by means of the bus pipes before men- 
tioned, which are in duplicate. 

Steam-Main.—The boilers deliver steam into an 8in. ring 
main. The straight lengths are of lap-welded steel tin. 
thick, with flanges 1lłin. thick screwed and brazed on. 
The bends are of solid-drawn copper with steel flanges 
brazed on. T-pieces are of cast iron. The valves are so 
arranged that any section of the ring can be cut out without 
interfering with the running of any of the engines. 

Drain Pipes and Separators.—In the boiler-house there 
are two main separators, which are drained by hand into 


the pipe leading into the sump or river. Into this pipe are 


also led other drains from the T-pieces, valves, pumps, etc. 

Auxiliary Machinery.—There are two small engines, one 
in the pump-room for driving the auto-stokers, and another 
on the economiser for driving the scrapers. 

Extensions. — In view of the tramway company’s demand 
for electric energy, and in order to cope with the rapidly- 
increasing demand for electricity for lighting purposes, 
extensions had to be considered before the 9 installa- 
tion was thoroughly under way. The extensions in the 
boiler-honse consist of two more boilers similar to those 
already installed, the settings for which are ready to receive 
the boilers. The economiser has been doubled, and another 
Worthington pump similar to those already in use has been 
uppie | 

ngine-Room.—The first installation consisted of four 


series winding to be used when on a traction load. Here- 
with will be found a table giving the water consumption 
and efficiency of theso sets on test : 


~ 100-i.h.p. sets.-—|—-200.i.h.p. sets. 


Particulars of load. |Lba. of water. pø |Lbs. of water. Em, 


I H. P. x. H. P. I. H. P. E. H. P. 
Full. . . P 17°65 22 46 | 7836| 16'5_| 20°32 81.25 
Three quarter................. 186 75 23 737 | 17-22 | 22°87 | 78 35 
BE 18°91 | 28 68 66·31 18:02 | 25 16 71 
Qnartor ... .. . 19 77 | 38°22 51.75 20 C8 54 4 | 6837 


Euch engine is fitted with a Ledward ejector condenser 
designed to maintain a vacuum equivalent to 26in. of 
mercury in the exhaust pipes. To supply this, water 18 
taken from a sump in the river a distance of 160ft, by 
means of a 7in. Bon Accord centrifugal pump driven by à 
25-b.h p. shunt-wound Siemens motor running at 750 to 
900 revolutions per minute, and is delivered into a large 
tank situated over the economizer on the boiler-house roof 
at the rate of 45,000 gallons per hour. The height of the 
water in this tank is 36ft. above the engine-room floor. 
The condenser tank is capable of containing 50,000 gallons 
of water. By means of a system of automatic valves it 
is not possible for the condensing water to get back into 
the engines. Should one of the condensers get choked 
from any cause a valve closes between it and the engine, 
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and terminates in a vertical pipe 12in. in diameter, the 
top of which is 44ft. above the engine-room floor-level. 
Overhead there is a 12ton travelling crane, made by 


BOILER 


BOLEA 


BOILER 


and another opens to the atmespheric exhaust. This pi 
lies in a chase by the side of the concrete carae block: 


© 


‘Construction Company, Limited, Wolverhampton. It 
consists of two 4:2-kw. generators on either side of a 
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motor mounted on the same base-plate. The motor is 

shunt wound, and capable of running at any speed from 

500 revolutions per minute to 1,050 revolutions per 
' / ; * : l 


Meseres. Carrick and Ritchie, of Edinburgh, spanning the 
gngine-room and manipulated by ropes: from the engine- 
room floor. The booster was supplied by the Electric 


Interior of Electric Light, Station, Carlisle. 


5 | 
minute at any voltage from 460 to 520 volts. The 
normal output of each generator is 0 to 60 amperes at from 
10 to 70 volts at whatever voltage or speed (within the 
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above limits) the mator may be working. The fields of 
the generators are separately excited with 230 volts taken 
from the bus bars. The armatures can, without detriment, 
be doubly loaded for half an hour. The booster is manipu- 
lated from the battery panels on the switchboard, and is 
used for charging and discharging the batteries. 
Switchboard.—The switchboard was supplied by the 
Electric Construction Company to Prof. Kennedy’s designe, 
and consists of black enamelled slates mounted on a metal 
framework. On the right-hand side are two battery panels, 
on which the following instruments and switches are 
mounted: battery emergency switches, battery regulatin 
ewitches, booster reversing switehes, voltmeters an 
ammeters, booster shunt ewitches, and motor starting 
switch. In addition to these, there is a plugging arrange- 
ment by which the booster can be connected, so as to (a) 
charge or discharge the batteries, (b) link up any particular 
cells in the batteries, or (c) be connected up for meter test- 
ing. .On the left of these are two panele for the balancing 
dynamos with ammeters, double-pole automatic switches 
fitted with carbon sparking contacts, change-over plug 
bars, and main plugging switches. At the top of each 
panel are feeder switches and feeder ammeters. In the 
centre is the lighting voltmeter panel, on which are mounted 
the feeder, dynamo, and ’bus Par voltmeters and switches, 
also the middle wire and earth ammeter. At the extreme 
left on the original switchboard are the main dynamo 
panels for Nos. 3 and 4 sets, fitted with double-pole auto- 
matic switches with carbon sparking contacts of the Electric 
Construction Company’s well-known pattern. The dynamo, 
ammeter, and main plugging bars are above these, and at 
the top of the panels are the feeder ammeters and switches. 
The switchboard has been so arranged that any dynamo or 
feeder can be plugged direct on to either of the two pairs of 
'bus bars. By this means two distinct pressures can be 
maintained on the network if necessary. On the hand- 
rail in front of thé switchboard the shunt regulatin 
switches for all the dynamos and booster have been placed: 


The station meters are fixed on the wall in front of the 


raised platform, and are of the “Aron” type. All the 
machines are fused on both poles, and the fuses are fixed 
on the wall at the back of the switchboard. 
Eætensions.— The extensions for lighting and traction 
ae tie in the ine-room consist of two 400-i.h.p. 
illans engines, coupled direct to multipolar dynamos by 
Messrs. D. Bruce Peebles and Co., Edinburgh. These sets 
are run at 300 revolutions per minute, the generators to 
have an output of 250 kw. at any voltage from 470 to 
550 volta. ey will be run compound on the traction 
load, and as shunt machines on the lighting load. Two 
pres ponei for Nos. 5 and 6 sets are being provided 
by the Electric Construction Company, also traction panels 
for Nos. 3, 4, 5, and 6 sets. These are placed vertically 
under their respective lighting panels, and occupy one-half 
of the total height of the switchboard. A traction volt- 


meter panel has also been added in the corresponding space 
left below the lighting voltmeter panel. The balancing | 


dynamo panels have also been altered o enable the two 
small sets to be used on a traction load, 
traction feeder-board is being supplied by the Electric Con- 
struction Company, and is being placed at right angles to 
the main switchboard. On the left of this is the Board 
of Trade testing panel. Beneath are the Corporation and 
tramway company’s meters, to record the total output for 
traction. To the right provision has been made for three 
traction feeders, with three automatic switches having a 
quick and long break, with carbon contacts to take the 
spark, and corresponding ammeters. 

Baiteries.— Ihe battery- room adjoins the engine-room, 
and is 44ft. 6in. long by 19ft. wide. It is situated below 
the offices. It contains 250 15-plate Chloride cells, in glass 
boxes arranged in two tiers on four wooden supports run- 
ning lengthways in the battery-room. The regulating 
switches are on the battsry panels on the switchboard 
in the engine-room. By means of these the batteries 
need never be taken off circuit, and the booster can be 
put in and the batteries charged or discharged without 
causing any fluctuation in the lights. Interlocked with 
the regulating switches are the booster reversing switches, 
by means of which the booster is put in circuit for the 


necessary. The 


purpose, as previously stated, of charging or helping to 
discharge the batteries. This arrangement was designed 
by Prof. Kennedy, and works most satisfactorily. 

Mains.—The distributors are by Callender’s Cable and 
Construction Company, Limited, Erith, and consist of 
triple-concentric conductors, ‘12, 06, 12 square inch jute- 
insulated, lead-shenthed steel-taped cables. The feeders 
are ‘25, ‘25 square inch section, and are similarly insulated 
and protected. The pilot wires are three-core "/,, cables, 
The arc light cables are 12 and ‘22 square inch section 
concentric, all insulated and protected as before mentioned. 
The whole of the above cables are laid direct in the ground, 
at a distance of 12in. from the surface, except where they 
cross under the streets. Where this is the case they are 
laid 2ft. below the surface. Extensions of the network are 
now being laid in the shape of three single cables, laid 
on Callender’s patent solid system, in cast-iron troughs. 

Public Lighting.—Originally 25 10-ampere Crompton are 
lamps were erected in the main streets of the city. These 
are now being increased by the addition of five more 
lamps of the same pattern, and are run 10 in series across 
460 volte. Two Stewart enclosed lamps have been placed 
outside the town hall, and two Davy enclosed lampe outside 
the electric lighting station. They take five amperes, and 
are connected two in series across 230 volts. 

General.—The author superintended the erection of the 
machinery, etc., for Prof. Kennedy, was appointed city 
electrical engineer by the Council, and commenced his 
duties in January, 1899. The works were opened by the 
Mayoress (Mre. George White) on May 11, 1899. Up 
to March 25, 1900, 167,032 units were generated ; 10,600 
8.0. p. lamps, representing 128 consumers, been con- 
nected up. The price charged for electricity is as follows: 
for lighting, not exceeding a consumption of 1,000 unita 
per annum, 5d. per B.T. unit; 1,000, and not exceedin 
3,000, 43d. per B.T. unit; exceeding 3,000, 44d. per B.T. 
unit. For motive power not exceeding 50,000 units per 
annum, 2d. per B.T. unit; exceeding 50,000 units per- 
annum, such terms as may be agreed upon by the Corpora- 
tion and the consumers. The price charged to the tramway 
company is as follows: 50,000. B.T. unita, 2d. per unit; for 
the next 100,000 B.T. unite, 13d. pe unit; and above 
150, 000 B. T. units, 14d. per unit. The tramway company 
guarantee to pay the Corporation for a minimum number of 
100,000 units per annum. The Corporation offices and 
Tullie House pay for current at the rate of 2d. per Boar 
of Trade unit. Ten-ampere street arc lamps are paid 
for at the rate of £23 per lamp per annum. The gas- 
works are owned by the Corporation. The price of gas 
ia 2s. 3d. per 1,000 cubic feet. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


A Frictionless Motor Meter. 
BY 8. EVERSHED, ASSOCIATE-MEMBER, 


Preliminary.—Lest there should be any misapprehension of 
the title of this paper, let it be said at once that the adjective 
is used in the comparative sense already sanctioned by such 
analogous phrases as ‘‘smokeless powder,” *‘ watertight compart- 
ment,” and so on. Everyone knows that smokeless powder 
makes some smoke, and that a watertight compartment usually 
leaks, but the smoke is not sufficient to enable the position o 
a gun to be seen nor to interfere with other military operations, 
and the leaks are not sufficient to sink the ship. Similarly, a 
frictionless motor meter is one in which the friction commonly 
met with has been so greatly reduced as to render correction 
unnecessary, and reduce wear and tear to an inappreciable 
amount. In the course of the last few years the author has 
tested some of the better known types of motor meter 1n 
general use, with the result that the lowest observed value for 
the moment of frictional resistance is 57 dyne-centimetres and 
the highest nearly 1,400 dyne-centimetres, while values of from 
500 to 500 dyne-centimetres are quite usual. All these tests 
were carried out upon new meters which had been carefully 
adjusted by the makers. In the author's meter the friction 
moments so far observed vary from 1'7 dyne-centimetres in 4. 
new meter up to 3°5.dyné-centimetrea in one which has 
run for many million revolutions. These figures will, it 18 
hoped, serve to excuse if not to justify the title ‘‘ frictionless. 
Among the many links in the long chain connecting the 
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energy locked in the ooal store of an electric power station with 


the work done on the consumer's premises, the supply meter 


received less attention from the Institution of Electri 

neers than any other essential part of an electric supply. It is 
difficult to assign any cause for this apparent neglect : electric 
meters began to be invented in the earliest days of electric 
lighting, and by the time the industry was on a sound basis 
there were already a large number, working on a variety of 
wholly different principles, awaiting the test of practical. vse. 
There were motor meters, electrolytic meters, differential clock 
meters, feeler meters, in addition to a host of nondescript 
meters. There were many kinds of each of the fundamental 


is by no means the least important. Yet it has perhaps 
oal Engi- 


types ; some of them based on more or less simple laws, others. 


practically lawless, and destined on that account to sucoumb in 
the struggle for existence. But the extraordinary activity of the 
meter inventor and the very wide field he was working in 
has left scarcely a trace in the Proceedings of the Lustitution. 
Here are the only papers on meters published from 1885 to 
1899: Mr. Hookham, in demonstrating his meter, 1889, 
vol. xviii., p. 688; Mr. Gibbings, ‘‘ Registration of Small 
Currents used for Electric Lighting and other Pu ” 1898, 
vol. xxvii., p. 547. While we have over and over again 
discussed every other link—ooal, boiler, engines, dynamos, 
mains, batteries, transformers, lamps, and so on, and devoted 
a vast amount of learning and experience to efficiencies 
(reckoned to fractions of 1 10 5 cent.), to load factors, to costs 
(caloulated to minute fractions of a penny)—we have been 
content to pass the meter over in aiene. Is the. average 
meter, then, so good that it needs no attention from us? Far 
from it; erratic meters are not unknown. One will allow a 
consumer to run a lamp all day for nothing ; another for 30 or 
40 per cent. discount. Precious energy after having its cost 
ascertained to the hundredth of a penny is positively being given 
away every day by sticky motor meters, unbalanced clock meters, 
and the like. As a set-off one hears of meters running up a 
big bill when the consumer is out of town and the main switch 
off. Bearing all this in mind, the author feels that a paper 
devoted to the ee pon of an attempt to remove some of 
the more obvious defects of a particular class of meter—the 
motor type—together with an exhibition of the outoome of that 
attempt, will need no apology. 

Motor Meters —The fundamental principle of all motor 
meters is very simple. The driving moment (torque) of the 
motor is made proportional to the power (or to the current, in 
a coulomb or electricity meter) being metered, and the speed 
of the motor is vontrolled by a brake whose resisting moment 
is proportional to the speed. Oonsequently the s will be 
proportional to the power (or to the current), and the number 
of revolutions made in a given time will be proportional to the 
energy (or to the electricity) supplied. This was first clearl 
stated by Profs. Ayrton and Perry in describing their well- 
known energy meter, the forerunner of nearly all energy 
meters since invented. Unfortunately, it is easier tc lay down 
the law than it is to make a meter obey it. A motor axle must 
have bearings ; a courrent has to be led to the rotating armature 
either by brushes or by means of a mercury bath ; and there is 
a counting train to be driven. All these thingsinvolve friction, 
and a part, often a very considerable fraction, of the available 
driving torque will be used up to overcome it. There are other 
minor difficulties, such as the construction of a motor without 
iron, variations of electrical resistance due to temperature, and 
so op, but practically friction is the only serious trouble in a 
motor meter ; it limits the accuracy and involves a good deal of 
wear and tear. If one attempts to design a practicable enorgy 
meter of the type described by Ayrton and Perry, one is 
hampered by oertain fairly definite limitations, such as c. t of 
manufacture, drop in the current ooils at full load (or power 
wasted in them if that isthe more important item), and, above 
all, waste of power in pressure cirouit. If the full-load drop 
is fixed at one volt, and the wasted power in the pressure 
circuit is limited to three or four watts, it will be found that 
the maximum ie Sap obtainable (on the assumption 
that the meter is to saleable at present average prices) is 
something like 20,000 dyne-centimetres, and the friction may 
be from 500 to 500 dyne-centimetres. A greater driving 
moment is easily obtained by enlarging the armature, but 
only at the expense of increased weight of moving parts and 
a consequent increase in friction. We shall be fairly stating 
the result of careful designing if we put the driving torque 
at 15,000 and the moment of frictional resistance at 300 
dyne-centimetres—in other words, driving torque at full 
load amounts to about 50 times the frictional resistance. It 
will be convenient to reduce these figures to percentages by 
calling the full load 100, maximum driving moment 100, and 
the friction moment two arbitrary units. We may also 
reckou full speed of the meter as 100 revolutions per minute. 
Our hypothetical meter will obviously not start until the 
load exceeds 2. Also, it will make 98 revolutions per 
minute at full load, since of the total driving torque of 100, 
two units are used up for friction, leaving 98 to work on 
the brake. Hence a table of oorrections can be written 


‘the errors in Table I. disa 


— —— ——K——— 2——— — - 
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down at once, on the assumption, of course, that friction is 
constant throughout the range of speeds contemplated. If there 
is no fluid friction, this assumption is correct. The errors of 
the meter are given in Table I. It will be observed that with 
such a meter the consumer geta a discount of 16 per cent. when 
he is taking one-tenth of full load. Through the kindness of 
Prof. Ayrton, the author has been able to test an actual meter 
made in the manner described. Its maximum driving torque 
was 19,000 dyne-centimetres, and its friction 350 dyne-centi- 
metres, the acouracy being therefore rather better than that 
shown in TableI. But this was dearly purchased at the expen- 
diture of no less than 10 watts in the pressure circuit. The 
range of a meter within specified limits of error forms the best 
criterion of comparison as regarde accuracy, and the author 
proposes to call that part of the total range of a meterin which 
its error is within the limits ra ote by the Board of Trade 
the standard range.” Henoe the standard range of the hypo- 
thetical meter is 1 to 3°3, when the meter is adjusted to register 
correctly at full load. 
TABLE I.— Errors of Uncorrected Motor Meter. Maximum 
1 Torque 100, Friotion 2. Full speed = 100; Arbitrary 
| Un 
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Standard range=1 to 3 3. 


Correction for Frictton.—Olearly the simple uncorrected motor 
meter requires some modifications before it can be considered 
as a practical instrument. It is well known that friction can 
be partially corrected by meaas of a starting coil in the pressure 
circuit. At first sight this seems a simple and sufficient solu- 
tion of the problem. If to the hypothetical meter we add a 
starting coil whose driving moment on the armature equals 2, 

pa A new error will, however, 
have crept in; the meter will almost invariably run when the 
load is zero, lessen the strength of the starting coil, and the 
meter, although not quite so immoral, will still occasionally go 
on runnin hen’ the load is off. The author was for a long 
time completely baffled in his efforts to find an explanation of 
this effect, but a very simple cause was at last discovered, 
and as others may have been puzzled besides himself he 
ventures to give the explanation here. Everyone knows 
how ‘enormously the friction of light mechanism may be 
reduced by vibration. The reduction is far too large to 
be accounted for by the vibration causing cohesion to 
vanish. Now, when a meter is in a town house 
it is never entirely free from vibration, and the light axle, 
such as is commonly employed in meters, is alternating 
between a position in which it is wholly or partially out of 
contact with its bearings, and one in which it presses on them 
with more than normal force. In one sense, of course, the 
average value of friction remains the same as it would be with 
no vibration, and, in fact, the constant of a meter is hardly 
altered appreciably by it; but the fact that friction is higher 
during one half period of the shaking, and the meter therefore 
at rest (the starting coil is supposed just to balance the average 
friction—it is obviously insufficient to move the armature while 
the friction is above the average), does not prevent the starting 
coil from moving the armature during the half periods when 
friction is less than the average. The author has found that a 
meter fixed to the brick wall of the office building at Woodfield 
Works weuld go on running all night when the driving moment 
was reduced to a very small fraction of that required to balance 
the normal average friction, and this can only be accounted for 
on the assumption that during what may be called the positive 
half periods of vibration the meter axle and commutator were 
to all intents and purposes frictionless. If this is the true 
explanation of a well-known trouble, then it is obvious that 
there will always be a difficulty with such meters when they are 
fixed in buildings subject to vibration. 

Elimination of Friction.—Instead of regarding friction as | 
unavoidable and attempting to correct for it, the author has 
approached the problem from another side and endeavoured to 
remove the causes of friction and so avoid the necessity for 
correction. These causes are, as has already been stated (1) 
friction of axle bearings, (2) frictiun of brushes on commutator, 
and (3) friction of counting train and gear connecting it with 
the motor axle. With an ordinary. vertical axle the first is 
nearly all due to the bottom or step bearing, which is usually a 
rounded steel point resting in a jewel-cup. In the author's 
meter the pressure of the axle on the bottom bearing is reduced 
to a few grammes by magnetically suspending the axle, arma- 
ture, and brake. A top bearing is entirely dispensed with, 


the axle being held in position magnetically— -‘‘ magnetically 


— 


pivoted.” The brush friction is enormously reduced by the 


use of a novel form of commutator having elastic segments, 


against which the edges of two light and freely pivoted wheels 
roll to act as brushes. The friction of the train is entirely 
removed as a source of error. The train is driven by a simple 
electromagnetic device whose speed of working is controlled 
by the speed of the motor, although there is absolutely. no 
mechanical connection between them. These means have 


already sufficed to reduce the friction from a value between 
300 and 400 dyne-centimetres to less than 5 dyne-centimetres, 
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and there is reason for believing that the limit has not yet been 


reached, — . | 7 

Early Attempts at Magnetic ension.—The possibility of 
using magnetic force to take the weight of the rotary 
parts of a motor meter off its bearings has no doubt pre- 
sented itself to many minds, and poaa a good many 
inventors have made experiments with that object in view. 
In 1887 Mr. Hookham refers to the subject in one of 
his meter patents, but he confines himself to the statement 
that ‘‘the magnets may be so disposed as to counteract or 
partially counteract gravity and thereby lessen friction.” A 


Fia. 8.— Magnetic Suspension applied to the Needle Axle of a Sbip's Telegraph. 


little later Mr. Ferranti turned his attention to magnetic 
suspension in conneetion with alternate-current meters, while 
quite recently in America Mr. Stanley has brought out a motor 
meter in which the vertioal axle is entirely suspended by means 
of the attraction of iron discs fixed on the axle and ring poles 
surrounding them. Pivots at the top and at the bottom of the 
axle are rere to keep it and the discs exactly concentric with 
the ring poles, the relative position of the discs and ring poles 
being one of unstable equilibrium laterally, although perfectly 
stable axially. The author began experimenting with magnetic 
suspensions a few weeks after the publication of Prof. George 
Forbes's paper on his windmill” meter. It occurred to him 


— 
L 
her 
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that the Forbes meter might be made less wasteful of power if 
it were compounded much in the same wa 
and he proposed to make the compoun 
frictionless as possible by magnetically suspending the axle and 


as a steam-turbine, 
. windmill as nearly 


its series of rings and vanes. A meter was made on this plan 
with a bar magnet placed in line with and immediately above 
the end of the axle, which was pivoted top and bottom 
(see Fig. 1); the arrangement proved quite unworkable, and 
was abandoned. In 1891 the author, in connection with 
Mr. Vignoles, was working at a motor meter of the Ayrton- 
Perry type, in which friction was eliminated by floating the 
armature in water or oil. The armature was held in the centre 
of the veasel containing the liquid by means of a little iron rod 
rojecting axially below the armature, with its end close to the 
ttom of the vessel (Fig. 2). A bar magnet was fixed under- 
neath the vessel in line with the iron rod, and with its upper 
pole as close as possible to the bottom of the vessel. The iron 
tod was consequently held in the magnetic axis of the bar 
et, and the axis of rotation of the rotary system coincided 
with the magnetic axis. This ‘‘ magnetic pivot, as it: was 
called, worked admirably, but the meter itself was a 
failure. It is worth mentioning that the train of this meter 
was to be driven by a coil with a vertical axis fixed on top of 
the armature and alternately attracting and mpe E a magnet— 
an idea which has, after the lapse of nearly 10 years, been 
tested and proved to be entirely practicable. Another applica- 
tion of magnetic suspension was attempted in 1891-2 in connec- 
tion with an early form of the Richards-Evershed ships 
telegraph. In this apparatus a very powerful magnet is 
required to be freely pivoted and to have as little inertia as 


AN 


Fia. 4.—Moàified Form of Magnetic Suspension for a Ship s Telegraph 


possible. An induced magnet was tried, magnetised by induc- 
tion from an electromagnet. The induction was led from the 
fixed to the movable magnet through the ends of the axle, as 
shown in Fig. 3. The arrangement gave much trouble owing 
to the magnetic attraction forcing one or other of the pivote 
against the end of its bearing. In a modified form (see 
Fig. 4) the induction was led into the axle radially, and 
at the same time a little axial displacement was given to 
the enlarged part of the axle with respect to the fixed ring 
pole in order to relieve the bottom bearing of the weight of the 
magnet, N N, and its heavy axle. This was accomplished to 
some extent, but two new difficulties arose: if the axle was 
not absolutely concentric with the hollow poles of the fixed 
magnet there was a lateral magnetic pull upon it, causing the 
pivots to bear with corresponding pressure on their bearings, so 
that the elimination of one friction had only served to-intro- 
duce another ; the other difficulty arose from want of perfect 
mechanical truth in either the axle or the ring poles or both. 
This led to the ring poles having a directing moment on the 
axle, and gave rise to errors in the indications of the telegraph. 
In a sense these troubles were due to imperfect workmanship, 
and were consequently avoidable. But gt Aas requiring 
great nicety of adjustment was quite out of place in the par- 
ticular apparatus of which the movable magnet formed a part, 
and after much fruitless work all idea of magnetic suspension 
was given up, and the whole magnetic circuit was made to move 
as one piece. In a renewed attempt to make a frictionless 
meter of the Ayrton-Perry type, the weight of the ae 
part was suspended bythe attraction of a fixed solenoid surround- 
ng the upper end of the iron axle (Fig. 5). The magnetic 
oirouit was made as perfect as possible by fixing an iron 
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disc on the axle just below the ooil, and carrying an iron 

tube up from the disc so as to partially enclose the coil. 

It. was, however, not found practicable to reduce the waste 

of power in the solenoid below about five watts, and this was 

ap sufficient to pat this form of suspension out of court so 
ras motor meters are concerned. 

Present Form of Magnetic Suspension.—Finally, the author 
returned to the first idea (Fig. 1) of a simple etic pole 
fixed above an iron exle. Experience had proved that one of 
the worst troubles with all forms of suspension was caused by 
the magnetic axis not being absolutely coincident with the 
rotational axis, the latter being determined by the pivots. If 
the top pivot is removed, the axle is free to centre itself in a 
magnetically symmetrical fashion, and it will then rotate about 
the magnetic axis (Fig. 6). Any directional moment due to the 
axle and ee porn not being perfect figures of revolu- 
tion will be enormously reduced by diminishing the diameters 
of axle and pole, and with diameters not much exceeding 5mm., 
the supporting pole has no measurable directing influence upon 
the axle. Thus the combination of the suspension shown in 
Fig. 1 (minus its top pivot) with the magnetic pivot of Fig. 2, 
has resulted in a perfectly practicable and very simple arrange- 
ment for relieving a step bearing of the ter of the weight 
of the rotating system. To prevent the axle from accidentally 
coming into contact with the su ing pole, a thin plate of 
non-magnetic metal (seen at e in Fig 6) is interposed between 
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them. It is fixed immediately above the end of the axle, 
leaving a very small clearance. The supporting pole is adjusted 
until nearly the whole of the pressure on the step bearing is 
relieved. If the. pressure is reduced to zero, a slight shake will 
jerk the axle ap until it rests against the plate, where it will 
remain, since the upward attracting force increases as the s 

between axle and supporting pole dicsinisbes. It is, therefore, 
necessary to leave a fow grammes weight unbalanced so that 
there is sufficient gravitational force downwards to pull the axle 
off the end plate, should it happen to rise into contact with it. 


(To be continued. ) 


LIGHT RAILWAYS. 


On the lsb inst. the Earl of Jersey, G. C. B., Colonel Boughey, 
and the Hon. G. Gathorne Hardy (secretary), Light Railway Com- 
missioners, held an enquiry ab the Guildhall, Doncaster, into the 
scheme for the construction of a light railway to Tickhill and other 
parta of bhe districte. Mr. Banks, in explaining the scheme on 

half of the promoters, said the proposed railway would start 
from the Dearne Valley Railway, which had been authorised b 
Parliament, and pass near to the village of Wadworth to Tickhill, 
That was Railway No. 1, and Railway No. 2 would pass from 
Tickbill eastward to Bawtry. Railway No. 3 would cross over the 
Great Northern Railway at Bawtry, and go by Misson to Harey. 
The whole system of railway was well described in the notice of 
opposition from the Great Northern and Great Eastern Joint Com- 
mittee, which says that the proposed light railway would form a 


continuous line of railway from the South Lorkehire coalfields to 
the River Trent. It was not merely for that object that the line 
was promoted. It was promoted by promoters identical with the 
Isle of Axholme Light Railway, previously sanctioned and pro- 
moted by them in consort with the local people. Mr. J. D. Addy 
chairman of the Dearne Valley Railway Company, and managing 
director of the Grimesthorpe and Carlton Collieries, said the Dearne 
vale Company were in favour of the proposed system, and 
attached considerable importance to Railway No.1. Mr. Banks 
said the promoters were willing to withdraw the application for 
that line, and leave themselves open to submit a further scheme 
to try to meet the wishes of Mr. Foljambe. The No. 1 scheme 
was then withdrawn. Lord Jersey, in concluding the enquiry, said 
the Commissioners thought the amount of competition which had 
been urged on behalf of the Great Northern and Great Eastern 
Joint Committee was nob sufficient to justify them at that stage 
in stopping the progress of the line. The Railway No. 1 having 
been struck oub there was no question of a through competition. 
The engineers need not be surprised if some alterations were made. 
With regard to the objection of the Notts County Council, they 
would endeavour to arrive at some arrangement by which the 
width of the road would be kept, and signals provided for warning 
people on the main roads, 

The Westmoreland County Council have evidently not been able 
to agree with the British Electric Traction Company with refer- 
ence to the clauses which they required to be inserted in the’ 
Windermere light railway order for the protection of -bhe Council. 

The Willenhall District Council have forwarded the following 
memorial to the Board of Trade: The Willenhall Urban District 
Council desire to 7 oub that ib will bea very great convenience to 
the inhabitants of this locality if the British Electric Traction Com- 
pany, who are proposing to make a light railway in their district, 
can p with their work without delay; and they desire 
respectfully to ask if your department will take such steps as may 
be necessary to expedite the passing of the Traction Company's 
Bill.” The ehairman and clerk were authorised to sign and send 
same to the secretary, Light Railway Department, Board of Trade. 

Notice has been given that application is intended to be made 
to the Light Railway Commissioners to authorise the followin 
additional loop line, wholly in the parish and urban district o 
Aldershot, in the county of Southampton, of the Aldershot and 
Farnborough Light Railway (Extension) sanctioned by the Light 
Railway Commiesioners. Railway No. 181 farlong 0'5 chain in 
length, wholly situate in the urban district of Aldershot, in the 
county of Southampton. commencing in Victoria road av ite 
junction with Station-road by a junction with rang Aa 1 
(sanctioned by the Aldershot and Farnborough Light Rail way 
Extension Order, 1899), proceeding along Victoria-road in an 
easterly direction, thence in a southerly direction into and along 
Arthur-streeb, terminating by a junction with a termination of 
Railway No. 1, sanctioned by the eaid Aldershot and Farnborough 
Light Railway Order, 1899. 


d the last meeting of the Dartmouth Harbour Commission a 


| letter was read from the solicitor to the promoters of the Devon 


South Hams Ligat Railways asking the Commissioners to alter 
their decision regarding the height of the bridge over the Darb. 
They had passed a resolution that ib should not be less than 100ft., 
after expressing approval of 80ft. He would be glad to know 
what reasons there were for such a change of opinion on their 
part, for the promoters would be able to satisfy them that there 
was no necessity whatever for a height of 100ft. The Chairman said 
id was not in order to discuss this matter unless notice was given 
do rescind the previous resolution. 

The Bourne Valley Light Railway Order which the Light 
Railway Commissioners have submitted to the Board of Trade for 
confirmation came before Sir Courtenay Boyle ab the offices of the 
Board of Trade on Thareday last week. The Earl of Portsmouth 
oppored, and was represented by Lord Robert Cecil, Q C., and 

Earle, instructed by Messrs. Nicholson, Paterson, and Free- 
land, his lordsbip’s solicitors. Sir Douglas Fox was also present 
to advise as engineer. The proceedings quickly terminated, an 
agreement being arrived at to the effect that the junction at 
Hurstbourne Station was not to be taken outeide his lordship's 
land as occupied by the London and South-Western Railway 
Company. Subjecb to a clause to this effect being introduced 
into the order, the same was confirmed by the Board of Trade, 
and id is expected that before long steps will be taken to ab once 
commence the construction, ebo., of the line. 

Mr. Charles Chadwell, C.E., of Blackburn, has eubmitted to 
the Great Harwood Urban District Council an amended 
showing the proposed light railways from Blackburn, Whalley, 
and Burnley. There are no less than three firms in the field for 
the contract, hailing from Blackburn, Accrington, and London 
respectively, and the Council have resolved to leave the matter in 
the hands of the Highways Committee, who will watch the progress 
of the three schemes. l 


Wireless Telegraphy.—The French Government 
has, we learn, decided to equip. the ships of the Mediter- 
ranean Squadron with installations of wireless telegraphy. 
This decision is the result of a series of experiments lately 
carried out between the shore forts and a vessel at a 
distance of 60 miles. The success of these experiments 
has furnished a further argument for the re-establishment 
aang telegraphy between the Goodwin lightships and 

shore. 
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| inference is possible. 
the inference is wrong, and the method of stating 
| the accident an euphemistic manner of deliberately 
| uttering a lie. 


not used on this down grade. 
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‘WHO IS AT FAULT? | 


For twenty years, more or less, the papers which 
deal with sensationalism, sentimentalism, and all 
other isms except right-ism and just-ism, have 
taken every opportunity to brand electrical work 
as dangerous. If an accident occurs in any position 
where electricity is used, the accounts given tend to 
indicate that the accident was due to the use of 
electricity. They do not always deliberately say so, 
but leave the matter in such a way that no other 
In 50 per cent. of cases 


There is no other hypothesis con- 
ceivable. The uninitiated pressman takes the 
information given him and only hopes to make a 


| sensational paragraph. The latest sample of this 


kind of work is headed, Electric Train Smash,” and 
then follows another heading about the killed and 
wounded. In these days when people are satisfied 
with news in homceopathic doses and in head- 
lines, that is about as far as the majority will 
read, and they will go away with the impression 


| that that cursed thing, electricity, is once more in 


fault. But a careful instead of a cursory examina- 
tion of the paragraph will show that electricity had 
about as much to do with the accident as steam 
has to do with the failure of a brake. Here is 
a car, in holiday time, standing at the top of an 
exceedingly steep gradient, requiring, therefore, no 
power except gravity to set it going, and kept from 
going too fast only by the use of powerful brakes.. 
It happens to be an electrical car—only current is 
Some fool of an 
excursionist among the crowd is supposed to have 
interfered with the brakes, the car jumps the rails, 
and thus damage to life and limb arises. The fault 
is not in the electricity, yet it bears the blame; 


: the fault is not in the brakes, nor in gravity. 
| The fault is just as it is 


in the so many 
instances of the after-the-event, I-didn't-think, 
or I-didn’t-know person; in the idiocy. of the 
human, the frailty, if you like that term better, of 
the untrained, who will always touch and dabble 
| with what does not concern them, and whose acts 
so often lead to loss of life or limb. The gun or 
pistol is not at fault when the playful fool points it 
| at his fellow-man and pulls the trigger. If you wish 


| for a day of nervous tension, go shooting with a party 


of men some of whom know not how to shoot or how 
Our words have a far wider appli- 
cation than merely to electrical matters. In many 
of these so-called accidents laid to the door of gas, 
electricity, steam, etc., these things are free from 
fault, and the blame should be placed upon other 
shoulders. As regards electrical work, every effort 
has been made to give it a bad name, and in many 
quarters nothing that is good is ever said of it. Such 
a fate is undeserved. Not quite on all-fours with 
the mawkish reports above referred to, but still 
reports of a character we have often condemned, yet 
they recrudesce again and again, are the “ Arabian 
Nights tales headed Tesla goes one better than 
Marconi” or “ Wonderful Developments of Tele- 
graphy from Poland,” etc. Someone long since 
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correctly said, Give a lie twenty-four hours’ start 
and you will never overtake it.” The information 
given in these paragraphs is read by the man in 
the street, and he, having thus obtained a wholly 
erroneous idea of what is possible and what is 


not, fails altogether to give credit to those honest, 


hard workers who are continually introducing small 
but not sensational improvements in all directions. 
The progress of any industry is largely due to these 
small constant improvements, and it is only after 
many decades that these schemes, evolved more or 


less crudely and put forward sensationally, become at 
There is a moral to 
all this sermonising. Men who are workers need 
If the public is misled as to what is 


all—if ever they do—practical. 


money. 
dangerous and what is practicable, if is more 
difficult to touch the pockets of the moneyed class 
than if the real truth was known. 


misleading reports so prevalent. 


ON THE INTRINSIC BRILLIANCY OF THE CRATER 


OF THE ARC.* 
BY J. E PATEVAL. 


The following is a portion of a per on “ An Exper 


mental Research on Some Standards of Light.” 


years it had been noticed that the area of the crater 


of an electric arc when burning between carbon poles: erver 0 A ! 
rtion to the current; also that the dent electrical cireuits, to feed 


in the same ratio as the area of the 


increased about in pro 
light emitted increas 

crater. These and other facts led to the conclusion that the 
temperature of the crater remained constant. The hypotheais 


was put forward that this temperature was the boiling point 


of carbon, this theory being supported by the experiments 
made in 1892 by J. Violle. ) 
ed simultaneously by Swinburne, S. P. Thompson, and 
londel that the crater of the arc should be used as a 
standard of light, Blondel publishing a series of experi- 


ments illustrating the way in which the new standard might 


be used 


In 1894 A. Trotter proved that when the arc is not 
silent the orater is formed by a point or line of very high 
intrinsic brilliancy rotating at a speed of from 50 to 


450 revolutions per second. The existence of the above- 
mentioned 


of the intrinsic brilliancy of the crater is a question which 
in itself offers considerable interest. 


fold: (1) What is the average intrinsic brilliancy of a 
normal (silent) arc; (2) when the conditions are carefully 
specified, are the variations still too great to allow of the 
use of this source of: light as a standard (3) what varia- 
tions can be obtained by the use of excessive curtents and 
current densities, and by surrounding thé- aro with an 
enclosure maintained at a very high temperature? 

To obtain consistent results the observations must be 
made on a very small area selocted from the central portion 
of the crater. The diaphragm used for this purpose is shown 
in Fig. 3. The opening, d, is 1°47 square millimetre in 
cross-section. The diaphragm is shaped much like the 
tuyere of a blast furnace, and being kept cool by a water 
circulation it can be placed within a very short distanee of 
the crater of the arc. 


From the Proceedings of the Royal Society, 


To harp upon: 
these things to our technical readers is perhaps’ 
useless; but what of the many who seek our guidance? 
The latter look to the technical Press to guide them 
aright, hence ıt is a duty of those who know to do. 
what they can to counteract the absurd stories and: 


i- 
In 
discussing the arc lamp the author says that for many 


In the same year it was pro- 


henomenon forms a serious objection to the: 
use of the electric arc as a primary standard, but it does 
not, per se, render its use impossible. Finally, the variation 


The 7 on which the present work bears are three - 
1 


1 shown in Fig. 3. The tempera 
| from the melting point of silver to near the melting point 


The next question invetved was the determination of the 
best relative position of the carbons. In the usual arrange- 
ment of the arc the'centre of the crater is hidden by the 
negative carbon. A modification of this arrangement, used 
by Blondel, which consists in slanting the carbons and 
placing the positive slightly behind the negative, was found 
not to be entirely satisfactory. An attempt was made to 
take the observations through a hote ‘drilled out of ‘the 
negative carbon (see Fig. 1), but when the arc was started 
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this hole became filled with mist, and the plan had to be 
given up. Fig. 2 shows diagrammatically the next arrange- 
ment which was tried. The carbons, n, no, ng, are negative, 
and form the edges of ‘an equilateral pyramid, the axis of 
which is in the prolongation of the positive carbon, P. 
The summit of the pyramid is at the point P. The crater 
formed on the positive carbon by these threo arcs is in 
full view, and good results might have been obtained in 


Fid. 2.—P, positive pole; mi, u, nz, negative poles; Ri, R 
‘variable resistances ; Bi, B,, Bs, A soared = á 


this manner. Unfortunately, this disposition had to be 
abandoned, as it soon became evident that it was impossible 
for one observer to adjust the currents in the three indepen- 

the four carbons, as a 
make all the electrical and photometric readings. The 
disposition which was finally adopted is shown in Fig. 3. 
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Fic, 3.— a, asbestos box; b, lining of refractory bricks ; _ 
c, graphite crucible; d, diaphragm; s, screen, 


The diaphragm, d, screws into a screen, 3. This screen is 
supported on a system of pivots and levelling screws, so 
that it can be raised, lowered, or turned round a vertical 
or horizontal axis. The opening, d, can thus be directed to 
any portion of the crater. The positive carbon is horizontal, 
and so placed that its axis coincides with the axis of the 
photometer. ä r é 
Two distinct series of experiments were carried out : one 
with the arc placed in a metallic enclosure kept at about 
20deg. C. by a water circulation, the other in tho enclosure 
ture of this enclosure varied 
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of platinum, according to the amount of power expended 
in the arc. Referring to Fig. 3, c is a carbon crucible 
surrounded by a thick layer, 5, of firebricks and refrac- 
tory clay. The outer covering, a, is of asbestos. Both 
the high and low se aaa enclosures were provided 
with a small camera obscura (not shown in the figare), 
by aid of which the relative positions of the carbons 
could be adjusted and the length of the arc measured. 
Apostle” carbons were used in all the experiments. The 
size of the positive carbon varied from 6mm. to 25mm. in 
diameter. To obtain reliable results a sufficient current 
density must be used to give a fairly large crater. The 
arc must also be sufficiently stable for the crater to remain 
some considerable time without shifting ite ition. 
Finally, it is desirable that the arc should be burning in a 
normal manner, and therefore neither hissing nor roaring. 
Given these conditions, it is impossible to vary either the 
eurrent, the E. M. F., or the length of arc, within very wide 
limite. . 
TABLE I.—“ Silent Ares. Euclosure at about 20deg. C. 


Current 
5 Intrinsic 
Diameter density in brillianoy 


EMF. Current Power of the Peres Per Length) of the 


eq mm. of 

in voita en ran ttn | beben, dete oF ate | erter ia 

poros ia mm, tional area of/? mm an or k 

i positive po 1 

carbon. #9: í 

650 8'1 526 8 0:161 48 136 
64 5 70 452 8 0'139 — 141 
72˙0 10°3 742 8 0:205 6-0 143 
70:3 73 513 6 0 258 — 147 
61°7 6:0 370 6 0212 5˙1 154 
62˙0 91 564 6 0:322 60 160 


790 | 180 1,422 15 0102 , — 119 
456 | 420 1.915 15 0'238 = 121 
603 | 186 1.122 25 0038 , — 130 
520 | 550 2,860 25 0112 . — 133 
410 | 43-4 1,770 25 0088 ` — 137 
500 | 393 1,965 15 0222 — 142 


* Each of the figures in bhis colamn is the mean of a number of 
photometric observations. 


In the experimente recorded in Table I., the mean 
intrinsic brilliancy is 147 cp. per square millimetre; the 
variations from the mean amounted to 10 per cent. Table II. 
gives experiments made under similar conditions, but with 
the enclosure in which the arc was burning at a tempera- 
ture of over 900deg. C. The average intrinsic brilliancy 
calculated from this table is 143, or about 3 per cent. lower 
than when the enclosure was at the ordinary temperature. 
It would, however, be unwise to attach too much import- 
ance to this change. The difficulty of obtaining consistent 
results is considerable, and a 3 per cent. variation is well 
within the experimental error. 

The conclusions we have reached may be summed up as 
follows: (1) The intrinsic brilliancy of the crater of a silent 
arc is. about 147 o.p. per square millimetre. (2) Even 
when the most favourable conditions are selected, and the 
intensity of current and the length of the arc are main- 
tained constant it is difficult to obtain consistent results, 
variations of over 5 per cent. being by no means unfrequent. 
The _ crater of the arc does not, therefore, possess tho 
qualities required of a standard. (3) Variations in the 
size of the carbons, in the intensity and density of the 


current, in the length of the arc, and in the total power 
expended (as long as the arc is kept silent), will not cause 
the intrinsic brilliancy to vary more than 10 per cent. on 
either side of the mean. (4) No sensible variation in the 
intrinsic brilliancy, and therefore in the temperature of 
the crater, is produced by placing the carbons in an 
enclosure maintained at over 900deg. C. 

With regard to the constancy of the temperature of the 
crater, these results are not without importance. Having 
this question in view, it was necessary to determine what 
were the effects of extreme variations of current density 
and power. In Tables III. and IV. will be found the results 
of observations taken whon the arc was hissing. The word 
i hissing is used here as being the generally accepted 
term. It is only when the current density is small that it 
is actually descriptive of the sound made; as the current 
increases the pitch rises, until with a very short arc and a 
current density of about one ampere per square millimetre, 
the sound is between a whistle and a scream. The arc then 
assumes a very peculiar aspect, a pointed blue flame, like 
the flame of a blow-pipe, being sent out from the crater. 
This effect was most marked when tha high-temperature 
enclosure was used. With-the above current density the 
entire carbon becomes white hot and burns away with great 
rapidity ; an increase in the intrinsic brilliancy seems also 
to take place. Unfortunately, it was not found possible 
under these circumstances to obtain reliable photometric 
observations. 

It will be seen that the current varied from 6 to 50 
amperes, the current density from 0:03 to 0°51 amperes per 
square millimetre, and the power from 370 to 2,800 watts. 
The lowest photometric readings gave 119 c.p. and the 
highest 160 c.p. per square millimetre. 

f we assume that the formula 


t — 400 = 889°6"?/ b 


(¢=temperature in degrees C., b= intrinsic brilliancy in 
candle-power per square centimetre) holds good for carbon 
at these high temperatures, the above change in candle- 
power corresponds to a variation of temperature of from 
5, 866deg. to 4,018deg. C. The total alteration in absolute 
temperature thus works out at 4 per cent. Observations 
made on silent arcs (Tables I. and II.) reduced in the same 
manner give the extreme limits of temperature, as 3,935deg. 
and 4,018deg. C., or a change of 2 per cent. in the absolate 
temperature. | 

These variations are somewhat greater than we should 
meet with in the case of substances boiling at ordinary 
temperatures, It must, however, be borne in mind that 
even in the case of a silent arc the crater is the seat of 
several secondary phenomena, which under certain circum- 
stances may affect the boiling point. The term boiling 
point is in itself misleading, as it seems possible, if not 
pone that at atmospheric pressure carbon does not 

me liquid, but, like carbon dioxide, passes direct from 
the solid to the gaseous state. It has frequently been 
stated that impurities cannot affect the temperature of the 
crater, as all known bodies become gaseous at a lowor 
temperature. The experimental data to substantiate this 
are entirely wanting ; silica, lime, alumina, magnesia, and 
other substances are solid at the temperature of melting 
platinum, and it is difficult to predict at what temperature 
they volatilise. Taking everything into consideration, it 
may therefore be said that the present experiments confirm 
the theory that the crater of the arc is at the temperature 
of volatilisation of carbon. : 

The earliest determinations of the intrinsic brilliancy of 
the crater were made in 1878 at Chatham under the 
direction of the Royal Engineers’ Committee. The results 
varied from 39 c.p. to 442 c.p. per square millimetre, the 
mean value being 110. ith regard to more recent 
researches, Trotter gives the intrinsic britliancy as 64 c.p, 
Weber as 70 c.p., and Blondel as 158 C. p. per square 
millimetre. With the exception of choses of Blondel all 
previous results are very much lower than the values I 
have obtained. The discrepancy may bo attributed to the 
fact that instead of using a diaphragm to select the rays 
from the centre of tho crater, the first-named observers 
estimated the total area of the crater, and compared it with 
the total amount of light. 
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-NEWCASTLE-ON-TYNE LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the address delivered at the Durham 
College of Physical Science, May 15, 1900, by the first 
chairman, Mr. A. W. Heaviside, M.I.E.E., superintending 


engineer of the North-East (North) District of the British 


Postal Telegraphs : 


Gentlemen, —In addressing 
the Newoastle Section of the Institute of Electrical E 
have, in the first place, to thank you for the unex honour 

ou have bestowed upon me in electing me your first chairman. 

here are other members of this worshipful company worthier 
than I whose modesty has thrust the unaccustomed duties upon 
me, but having accepted the position I will do what I can to 
further the suceess of this section of the Institute, whose 
interests are those of the fascinating industry in which we are 
all e „ in such fashion as my slender attainments will 
permit. I have thought that as the establishment of a section 


ngitieers, 


of. the Institute in the. ancient city of Newoastle-on-Tyne 


earmarks both the place and the time, that, it would 


Bera ff 
not. be altogether uninteresting to the members if an effort 
egree the position held by the 


was made to locate in some 
district, of which this city is the centre, in the electrical 
industry. To do this, by way of historical introduction, it is 
not n to go back to Thales of Miletus and his excited 
amber, but only to a more recent od which is scored all 
over with the honourable marks of discoveries and inventions 
pf po have mainly assisted in making electricity the servant 
of man. 

As we all know, the pioneer industry is that of the electric 
telegraph, which knite the world together and is both the 
oldest and at present the most indispensable of all the applica- 
tions of electricity. Like our venerable Queen, it came to the 
throne in 1837, where, similarly, it has reigned with ever- 
increasing beneficence ever since. In the circumstances, and 
out of reverence for those who have done so much to aid 
present successes, a few moments can be well spared for just a 
glance at the discoveries and inventions needed for the evolu- 
tion of the electric telegraph in its simplest form. All that is 
needed to signal the thoughts of the community from one place 
to another is the combined use of three things, built up of 
many parts—a source of electricity, a conductor of electricity, 
and an indicator of electricity. Simple enough in these modern 
days, every electric bellhanger knows that, and sometimes 
knows how to do it. But consider what a mountain of labour 
and patient investigation over more than a century, from 1729 
to 1837, before the discoveries of great men were combined by 
the invention in the production of a practical electric tele- 
graph. Just look askance over one’s shoulder down the back 
entry of Time. There are always the shadowy forms, looming 
largely on the horizon, of Gray, an Englishman, who, in 1729, 
discovered the difference between conductors and insulators, 
using moistened packthread for the former and silk loops for 
the latter ; of our great Anglo-American Franklin, who, in 1752, 
with his kite in the sky, conducted the lightning to the earth, 
thus establishing its identity with electricity ; of Galvani and 
Volta, the eminent Italians, who, from 1786 to 1789, developed 
one source of electricity—namely, the chemical battery. 

Here we may pause for a moment, having learnt in 70 years 
how to produce and how to conduct electricity in an elemental 
manner. Then comes the achievement of a practical indicator 
of electricity—How to g it? a somewhat complex problem. 
A needle, or armature of steel or iron, magnetised permanently, 
or temporarily from any source, and responsive to every change 
in its electrical environment, yet controlled by man—a thing 
that no one at that time knew anything about practically, in a 
combined sense, though many lent wings to their imaginations 
in the effort to mentally satisfy the problem. The magnetic 
needle—I promised not to go so far back as Thales of Miletus, 
but, again, reverence for the past unexpectedly commands that 
I should go back farther still, but just for one moment, if onl 
to say that the ancient Chinese in past ages apparently knew a 
about its properties. So, to start fair, we find that Oersted, 
the Dane, in 1819, with the magnetic needle ready to his hand, 
made the first step. He deflected his needle by means of a 
current in a wire parallel with it, proving that eurrents and 
magnets have similar properties, whilst Ampére, the renowned 
Frenchman, in 1820, e another step by discovering that a 
suspended coil of wire carrying a current was a magnet. Then 
Italy, in the same year, in illustrious Arago, provided another 
link by temporarily magnetising soft iron during the presence 
of the current. Finally, Sturgeon, the sturdy Englishman, in 
1825, made a last elemental step—by placing Aragos soft iron 
into Ampére’s coil produced the electromagnet of to-day, which, 
in conjunction with a needle or armature, is the basis of tele- 
graphy and many other things. 

e mental activity of the 12 years following, which 
clearer grasp of the laws of electrical action, is marked 


ve a 
y the 


you at this the first meeting of 
I | observe, incomplete though the list may be, how suggestive is 


time 13s. Ad. was charg 


mere mention of the names of such giants in science as Gauss, 
Weber, Coulomb, Faraday, Henry, Neuman, who also, in one way 
or another, contributed to the almost simultaneous invention of 
practical electric telegraphs in three great countries—viz., 
England, Germany, and the United States of America—in the 
year 1837. June of that year gave the world Cooke and Wheat- 
stone’s five-needle telegraph ; July, Steinheil’s needle, Bell, 
and printed marks telegraphs ; and October, Morse’s marks 
embossed on paper. With many apologies to the names of the 
unnamed illustrious ones, I must oonolude this stride over a 
century, and endeavour to show Newcastle's place in telegraphy 
and kindred things. But, in passing, I would beg you to 


the array of names and countries to which the contributors 
belong. How ubiquitous is science and its votaries. What a 
true cosmopolitanism and universal brotherhood existe, which 
took the Institute to Switzerland last year, and will certainly 
take most electrical engineers, including myself, to Paris this 
year. Forgetful of -yellow-press politicians and their narrow 
3 ip, which oontract the humanities and tend to 
embitter one nation against another, I am sure that my 
audience is with me in crying away with all such narrow and 
sordid feelings ; let us breathe a purer atmosphere on a higher 
platform. a : ö 
In 1837, as I have said, a practical five-needle telegraph was 
invented, which was soon simplified to two needles only. This 
invention was slow of appreciation, for seven years elapsed 
before a joint-stock company was established to exploit it. 
However, ‘in 1844, the Electric Telegraph Oompany started the 
combined railway and public service, and in two years their 
operations extended to this neighbourhood, where they estab- 
lished a double-needle circuit from Gateshead to York. At that 
ed for a message of 20 words from Gates- - 
head to London via York. The basis of this charge needs to be 
placed on record : 1d. per mile for the first 50 miles, 4d. per 
mile for the second 50 miles, and 4d. for every addititnal mile, 
with certain extras for porterage and addresses. Now, as is 
well known, since 1885, 12 words cost 6d. to anywhere within 
a Britain 9 5 1 3 ec gael key to oe 
carriage of lightning thoughts throughout the lan n 1849 
the high-level bridge across the Tyne was completed, and with 
it came the establishment of an office on the Sandhill, about 
the site of Gosmas’s Restaurant. Newcastle's first direct oon- 
nection with the Metropolis was in 1851, when it was tem- 
pon established with the first International Exhibition in 
yde Park. The double-needle now began to give way to the 
single-needle and the Bain- chemical recorder, which were 
succeeded by the Morse embosser in 1858. In 1853-4 the 
Magnetic Telegraph Company using Highton’s single-needle 
and Bright's acoustic bell system, a forecast of the American 
sounder came to Newcastle, with transmitting centres at Leeds 
and Carlisle, competitively reducing the before-named 13s. 4d. 
to 5s. as the Newcastle-to-London rate. Another 10 years, and 
1864 saw the shilling, or United Kingdom Telegraph Oompany, 


| in local existence, using the Morse printer and the beautiful 


Hughes typewriter, invented in 1853-4-5, which brought Prof. 

Hughes honourable distinction in every civilised country but 
his own. But in 1867 a great jump was made. Up to this 
time the usual controlling force in all signalling by 1 
contact, or interruption, was the hand of the operator, which 
limited the speed of working on any wire to 30 or 40 words per ' 
minute at most. Wheatstone knew that the speed of electric _ 
travel and the carrying power of the wire were beyond the 
needs of man, whilst the work then got out of the wires was 
below man’s needs. His problem was both to save new wires - 
and time oe introduction of a mechanical device by Which 
an electric battery contact eould be made, broken, or reversed 

with great speed. These battery contacts represented signals, 

the familiar dot and dash of the Morse alphabet, which were 

recorded on a paper tape at one or more places simultaneously. 
He achieved this by first punching through a paper ore a series 

of contact holes to correspond with the dots and dashes which 
form the alphabet, and by passing this tape through a- clock- | 
work reversing battery contact maker, transmitted long or 

short currents along the conductor, which entered an electro- 
magnetic receiver at the distant end, whose responses were 
recorded in dot-and-dash inkmarks. This invention was worked 
out by the aid of that most estimable gentleman, Mr. Augustus 
Stroh, a veteran pioneer in the scientific construction of all 
philosophical and electrical apparatus, whose understanding of 
means to an end in electrical mechanisms stands pre-eminent. 

This Wheatstone automatic apparatus was first introduced for 

practical work in this country between Newoastle-on-Tyne and 

London, Edinburgh and Glasgow following after. Daily practical 
work is carried on with it at a normal speed of 350 words per 
minute on the local wires of this district, and between London 
and Birmingham 600 per minute; of. course, if duplexed, these 
figures become about 550 and 1,000 respectively. In 1870 the 
Post Office acquired the telegraphs and introduced universal 
le. telegrams, followed in 1885 by 6d. telegrams.. By the 
kindness of Mr. T. Stevenson and Mr. A. M „the Post 
Office surveyors of thia district, I am able to give the following 
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figures of the traffic of this district for the year ending Mareh 31, 
1900 : ; | | 


Telegrams forwardeellll j . ã.ã . 3,034,030 
Telegrams received ............cseeee e 3,193,890 
Telegrams transmitted. e . . 2,523,971 

Total CC E EA 8,751,891 


The first line is the money-earning one, and shows that, taking 
the population of the district at 2,000,000, rather more than 
14 messages per head of the population originated in the district 
per annum; but taking the forwarded and received, the traffic of 
the district is rather more than three per head of the population. 
The wires provided in the district by the engineers’ department 
amount to 14,889 miles carried lone 1,794 miles of route; 
287 post offices absorb 825 seta of oe apperatus, and 
1,244 private offices absorb 1,418. The National Telephone 
Company 's amount to about 5,000 exchange connections, using 
6,657 miles of wire serving 32 exchanges. Fig, 2 shows the 
telegraph offices in direct communication with Newoastle at the 
present time, equalling 155 served by 104 wires, exclusive of 
wires that through Newcastle en route for other places. 

To continue our story, of course duplex and quadruplex 
telegraphy is largely employed. Gintl, in 1853, invented 
d plex te hy, but it did not oome into practical use until 
Stearns apris a counter kick condenser to it in 1873. Mr. O. 
Heaviside suggested quadruplex telegraphy, which was developed 
by Edison and others, and was followed by the multiplex of 
La Cour and Delaney. In duplex telegraphy, as we all know, 


the outgoing current divides equally upon the apparatus, 


nullifying l responses, consequently it is left free to 
respond to currents from the distant end only. Quadruplex 
is the addition to the latter of currents of two strengths, with 
selective apparatus at each end, which responds only to the 
current suited to it. In multiplex telegraphy, six or more 
instruments are synchronously and successively connected to 
one wire, with such short intervals between each connection 
that practically each operator has an independent use of the 
wire. Newcastle has not risen to the dignity of the use of this 
apparatusat sure The search for various methods of multiplex 
telegraphy led to the use of vibrating reeds of different 
responses. A reed may be a tongue of iron before an electro- 
magnet. Here we have the magnetic telephone in nubibus. 


The tongue may respond to vocal vibrations and be developed |. 


into a membrane of disc shape still more responsive. It is 
remarkable that there is a mysterious connection between the 
search for multiplex telegraphy and telephony which just pro- 
ceeded the invention of the telephone. 

It may be usefully mentioned here that in 1868 the import- 
ance of Newcastle-on-Tyne telegraphically was tly increased 
in consequence of the Anglo-Danish, now Great Northern, 
Tel ph Company commencing operations. Their first cable 
waa laid in 1868 by Mr. R. S. Newall, between Newbiggin-by- 
the-Sea and Sondervig, on the west coast of Jutland, 355 
nautical miles. The second cable was laid in 1873 between 

ewbiggin and Hirtsholson on the same coast, 430 nautical 
miles. The third cable was laid in 1880 between Newbiggin 
and Arendal, in Norway—520 nautical miles; and their fourth 
and last cable was laid in 1890 between Newbiggin and Mar- 
strand, in: Sweden—500% nautical miles. In addition, this 
coe Saye two land lines to London, and one to Peterhead, 
in Soo „in eonnection with another submarine cable to 
Norway. „The apparatus employed is one of remarkable 
geno i first cousin to Lord Kelvin’s siphon recorder, which 
is ‘more sensitive) called the undulator. Indeed, so 
sensitive is the arrangement which works through the cables 
and the land lines to Scandinavia at a normal speed of 80 words 
per minute simplex and 120 duplex, that great care has to be 
taken to avoid lateral inductive effects. Mr. John Mygind, 
who has ably locally administered the affairs of this oompany 
since 1868, can only view the introduetion of electric traction 
with apprehension. The Oommercial Oable Company and the 
Anglo-American Cable Oompany have each land wires to 
Newcastle to feed their cables. 

Going back to 1859-60, at this time the Universal Private 
ra be h Company exploited the Wheatstone ABC tele- 
graph for private oonversation at a rental, This was intro- 
duced into Newoastle in 1863. Out of it developed the A B O 
exchange system (Fig. 1), by which private circuits converging 
on a centre were joined together for conversational purposes. 
This was the forerunner of all telephone exchanges. Printing 
Court Building is the historic spot where this was first done 
in this country in 1864. Sir William Armstrong and Oo., 
Thompson and Boyd, and Charles Mitchell and Oo., were the 
first to keenly realise its advantages. This magneto-electric 
telegraph took 18 years to develop, from 1840 to 1858, and 
again the hand of Stroh helped Wheatstone. This instrument 
is really the baby of the alternating inductor dynamo of Mordey 
and others of to-day. But in 1877 came the epooh-making 
telephone: the receiver perfect from the hand of Bell, our 
Anglo-American, at a bound—Alexander Graham Bell somehow 
stepped in front of Elisha Gray, who was first in the field— 


the instrument that has appealed more powerfully to the 
mind of the thinker as a physical demonstrator of the 
existence of electrical vibrations than anything before and 
up to the time of Herz in 1887. This instrument made the 
detection of long-distance induction practical for telegraph 
purposes, and preceded the no less extraordinary detector of 

ranly and others, called the coherer. So great was the interest 
excited by the invention of the telephone, that in May, 1877, 
two of my staff—Mr. Frank Reid and Mr. W. R. Smith— 
needed no initiative to make the first telephones in this district 
from parts of the A BC telegraph. In September of the same 
year Alexander Graham Bell paid a stimulating visit to New- 
castle, where already with all our might we were trying to 
understand the sometime called philosophical toy.” What to 
do with it, the pesky thing, with its marvellous sensitiveness ? 
How to get it under control? It was such a libertine aes 
all hitherto invisible and unknowable electrical p ures, 
showing that beneath the outward calm the heavens, the earth, 
and the whole cosmos, were in ceaseless activity of vibration, 
partly nature’s and partly that part of nature man’s, A little 
bit of soft iron encircled with wire, and a wee ferrotype iron 
diaphragm fixed in a case, became the revealer of the mysteries 
until then only deductively dreamed of by the physicists, such 
as Maxwell, elvin, and, perhaps I may be permitted, 
Oliver Heaviside, and others—running riot with the imagination 
of all investigators, and forecasting that in the long run there 
is no articulate secret that may be unknown, the irrepressible 
telephone picking up all vagrant sounds of mechanical or eleo- 
trical origin, like the sleepless fury Tisiphone at the gate, always 
on the watch to record, not to avenge. 
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Then Hughes, in 1878, crowned the telephonic edifice with 
the invention of the pencil microphone, nearly as we now have 
it, making a gift of it to the world, thus paying tribute to 
humanity, as he has since done, by bequeathing his great 
wealth to the London hospitals. Of course, from the first the 
days of the A B O were numbered, and the problem, how to 
get the telephone under control, stared one in the face. Just 
let us consider the place the telephone has in the world. 

Electric telegraphy is the transmission and reception by elec- 
trical agency of inarticulate thoughts by a prearranged code of 
signals representing the alphabet, say five signals word. It 
involves eight elemental steps: (1) the thought ; (2) its writing 
out; (3) its conveyance by messenger to the telegraph office ; 
(4) its transmission by dots and dashes over the wires ; (5) its 
reception by dots and dashes over the wires ; (6) its rewriting 
out; (7) its conveyance by messenger to the recipient; (8) the 
understanding of the written thought by the recipient. Nos. 4, 
5, and 6 may be, and are, multiplied enormously by repetition 
where the service is indirect. Though clumsy, it has done and 
does good work, is interesting in its complexity, and limited in 
application. Electric telephony is the instantaneous interchange 
by electrical agency of vocalised thoughts, charming in it 
simplicity. It sufficeth not in this comnts through the greed 
of monopolists and imperfections in exploitation. This, time 
will cure, as in application it is unlimited. The house-to-house 
phone: nay, the room-to-room telephone, is its inevitable 


From May, 1877, to Deo. 24, 1880, much telephonic research 
work, that would take too long in the telling, was done ut New- 
castle, as well as elsewhere. As it is with Newoastle we are 
mostly concerned in this address, it behoves one to touch—alas, 
too lightly—in this lightning survey on what was locally done 
as the result of the midnight oil. We can only stop to record 
one observation, which, though it attracted little attention at 
the time, was eventually more far-reaching in its consequences 
than any other. In May, 1877, a local circuit was made up of 
four lines converging on an Umschalter switch. When conver- 
sation was held with the pegs inserted, as in Fig. 2, better 
speech was obtained between the mechanics’ shop and the 
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battery-room than when the pegs were inserted as in Fig. 3. tained in Fig. 2, whieh,’ if drawn “out straight, threw off · ith 
That it was so, we knew; why it was so only revealed itself as disguise and gave the intermediate: apparatus (Pig, 4) in bridge: 
time disclosed its importance.’ On Dec. 24, 1880, judgment | across the line. Savants looked askance ;-it abrogated Ohm 's 
was given that a telephone was a telegraph. This opened the 

. ; it E s — * * 


law—why, it short-cirouited the line! However, its efficiency 
was drastically put to the: proof by. partial use in 1881“; iti 
‘survived the whips and scorns'of time, and was finally adopted: 

ein toto. Stockton was the first exchange entirely joined up in- 
I this manner a new post office involving new construction was: 


e 


Office 

Balle l ' 
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Pie. 2. 
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the opportunity. This exchange was opened on Jan. 26. 1885. 

The Kernel of the system is that by putting apparatus of great 

impedance at the intermediate points, vocal high- frequency 

teleplionic undulations gaye the short-circuit the go-by, whilst 

low-frequency call-signal currents operated the signalling indi- 
f E wa be 


door of the Department for ita exploitation. In 1881, a Post 
Office exchange was opened at Sunderland. It was joined 
up on the usual plan with the intermediate apparatus in 
sequence, upon double-wire twisted loops, as first sug- 
gested by Prof. Hughes. The apparatus in sequence choked , 
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the speech, threw the line out of balance, let- in ‘cators at the bridges con amore. The operating in the Pont. 
lateral induction, undoing the benefit of Hughes's twist. | Office system is arrauged so that overhearing on the part of 
Shift was made in this district, as all over the world, with | the switch clerke is unnecessary—a system of automatic block 


this arrangement, its imperfections being condoned. With signalling by means of needle defiéctions telling the operators. 
‘all they need to know ; hence all the conversations are heard. 


underground work it died at four miles length; by putting onè 
l | only by those whose property they are, the principals in the 
‘transaction. The clever application of hard-earned prior. 
‘knowledge ensures business success, but if it leaks by the way, 
iwhat then ? | l > 
| Telephone trunk wires were early introduced in this district, 
ithe first being between Newcastle and Sunderland, erected in 
1885. In October, 1896, when the National trunk wires became 
ithe property of the State, the Newcastle service had already 
reached 33, to which had to be added the National, giving á 
| . : de ` | total of 68. Now they reach 72, and Fig. 6 shows to what. 
intermediate on one side of thé loop and another on the other towns (14 in number) direct communication exists. If to this 
side its life was resuscitated to eight miles of underground is added all the towns now served by telephone trunk wires, 
work, and there speech stopped dead., But, as had already the total is 303. In the Tees-to-Tweed district, for the year 
been proved, there was one, and one way only, to secure tele- ending March 31 the number of trunk calls reached 3, 127, 689, 
phonic speech unlimited as to distance and free from vagrant and local exchange calls reach about 12,000,000 per annum. 
sounds. That way was hidden in the elemental principle oon- Then came 1886. As already referred to, the telephone's 
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detection of inductive effects at long distances id marked: This ‘came to the rescue, and placed his estate at my di 


Here 


is the no- called wireless tslegraphy of the electromagnetic order. it was, in the last week of August, 1886, that with two miles of 


It was always there—most people knew of it ‘from the days of. 

Faraday and Henry in 1831 ; but what they did not know was 

its extent, which, after all, depends upon the force of the souroe, 

the delicacy of the detector, and, to some extent, on the opacity: 

or 555 of the medium. The telephone always asserted. 
us 


iteelf unb gly in responding impartially to vagrant elec- 
trical effects. In pursuit of this will-o’-the-wisp, most people's 
trouble was to find time to step on one side from the busy 
humdrum of life to follow, much less exhaust, any one of the 
many avenues that revealed fascinating horizons that led to the 
joys of finding out Nature's secrets and gave beauty of under- 
standing. In the Newcastle battery-room, as recorded in the 
Journal of the Soclety.of Telegraph Engineers, vol. x., p. 21, 
Jan. 26, 1881, in December, 1880, one had only to walk about 
the room with a telephone and a coil of wire to read the Morse 
signalling from every battery in use. This work was resumed 
in 1886 by a series of ex ents which had for their object 
four things: (1) at what oe from a primary parallel could 
these effects be detected on the telephone ; 2) how much of the 

effect was conductive ; (5) how much was induction ; (4) were 
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wire laid out as two squares of quarter-mile sides and a 
quarter of a mile apart, or half-mile centres, that articulate: 
telephonic talk was inductively held between one square and 

he other—hearable with closed circuits, difficult to hear, but 
t with open circuits. Of course, this test was with 
godalni currents of microscopic value, and forms the highest 
nony of the extraordinary sensitiveness of the telephone. 
This was followed up by telephonically speaking from the work- 
ings of Broomhill Colliery to a triangle of insulated wire, three- 
quarters of a mile each side, laid roughly parallel over the colliery 
workings, the medium for the waves to travel being 360ft. of the 
crust of the earth. Of oourse, as everyone knows, with the 
all-important addition of Eversheds call, this electromagnetic 
system has been developed and applied practically by Sir 
William H. Preece, and is in use between Flatholm and Laver- 
nock in the Bristol Channel. 

But in 1897-8-9 Marconi has, by combining the labours of 
Branly, Righi, Oliver Lodge, and others, coupled with his own 
clever insight into the subject, 3 over great distances, 
truly without wires, for really what wire he does use may be 
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all bodies transparent to them? On April 14 and 15, 1886, 14 years 
ago, on the Newcastle Town Moor, | proved, with 120 reversals 
per second and half an ampere of current, that it might be both 
or whichever you pleased, inductive or conductive, dependent 
upon whether earth returns or insulated metallic returns were 
employed ; also, that where earth returns were used, the earth 
could be tapped by driving the two ends of four yards of wire 
with a telephone in circuit into the earth. It was also proved 
that with a secondary or with a primary only connected to 
earth at one point static effects conld be easily detected, though 
diminished in loudness. Further, it was proved that if the 
distance from the primary was more than the length of the 
primary, the effects diminished in loudness very rapidly. 

From this time until Aug. 15, 1686, the changes upon the above 
experiments were rung in many ways, always extending the 
distances, ending in Morse speaking across 40 miles of country, 
between Shap and Gretna on the West and Newcastle and 
Jedburgh on the East, 5 by interrupting the vibrations 
with a Morse key. Up to this time the primary wires were 
usually single wires put to earth at each end and the secondaries 
insulated squares or rectangles, and the difficulty was to get a 
space large 3 to lay out insulated wires on the surface 
without exci 6 hostility of the tenants of the Northumber- 
land moors. However, Mr. Hugh Andrews, of Swarland Park, 
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considered as part of his electrostatic apparatus. Of Marconi 
and his system much may be expected, and all present must rise 
in admiration of the persistency and pluck of this young Italian 
in experimenting and experimenting in every possible way to 
achieve long-distance speaking and practical success by focuil, 
so that nothing shall leak out to the wrong person. In con- 
nection with the coherer, which coheres in response to an 
electric flash, it is singular that Mr. Augustus Stroh has 
obeerved something akin in the adhesion of surfaces when 
traversed by an electric current (see Journal of Society of 
Electrical Engineers, vol. ix., p. 182), and it is sad that, 
misguided by the savants, Prof. Hughes, the cruelly-neglected 
scientist, did not go further in anticipating wireless telegraphy 
than as brought to light last year. Like Oavendish, it is a pity 
he did not publish his researches at the time. 

We must now hurry forward to see where we stand with the 
other great electrical industries, better known than telegraphs 
and telephones in one sense, arising out of their control not 
being that of the State, or of the monopolist, but everybody's 
business. Let us ask what is Newoastle famous for in original 
work? Well, first we have Lord Armstrong’s hydro-electrical 
frictional machine of 50 to 60 years ago, showing the electrifica- 
tion produced by steam rushing through an orifice, and then we 
have Lord Armatrong’s magnum opus of 1897, on the Electrical 
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Movements in Air and Water.” Who, in Newcastle, is not 
justly proud of this venerable citizen, mathematician, scientist, 
engineer, and, above all, one who does not live for himself 
alone—the giver of parks and gardens, and the creator of the 
greatest private arsenal in this and many other countries? 
eoond in the order of date comes Joseph Wilson Swan, 
F.R.S., of Newcastle-on-Tyne, the inventor of the Swan lamp, 
which assumed practical form in the autumn of 1880. From 
the days of King, in 1845, to the days of Swan, in 1878-80, 
many tried their hands at getting light from incandescent 
platinum, or carbon in vacua. But whilst all they did 
established the soundness of the principle, nothing they did 
brought more than disappointment from a practical point of 
view. Mr. Swan himself laboured and experimented with the 
incandescent lamp in the decade 1850-60, with like result. He 
used carbon strips in loops and spirals carbonised in Wallace's 
Forth Banks pottery kilns in crucibles filled with powdered 
charcoal, but the available mechanical air-pumps gave à bad 
vacuum for such a purpose. Yet at this early date Mr. Swan 
had grasped the necessities of the case—a cheap source of 
electricity, an exeellent filament, and a good vacuum. 
By 1877-8 the dynamo was entering upon a vigorous life. 
Are lamps were being introduced daily, Jablochkoff, the 
unrewarded, being the first. In 1864 and 1870 Pacinnotti and 
Gramme produced direct currents from ring armatures-; Wilde’s 
of 1866 and Wheatstone’s and Siemens's dynamo self-excitation 
of 1867 was beginning to bear fruit. The telephone was invented. 
Planté batteries were coming to the front. In 1873-6 Orookes 
had shown how to produce high vacua with the Sprengel pump 
in his beautiful radiometer. Electricity was in the air, sparkling 
and iridescent as any sunrise. In fact, hopes ran high, and 
the electricians of the day felt how beautiful was the world if 
only rightly taken. In these stimulating circumstances Mr. 
Swan resumed his researches in incandescent lighting, deter- 
mined to solve the problem of the hour—viz., the sub-division 
of the electric light—by the production of a lamp for domestic. 
use that would, as it did, outrival Aladdin's lamp in the riches 
it has brought its explciters. Early. in 1879, Mr. Swan, whose 
acquaintance the charming telephone introduced, brought some 
lamps to the historic Post Office battery-room for measurement 
of current and resistance, when it was at once apparent that 
filaments made from cardboard parchmentised ‘and carbonised 
were unsatisfactory, theirresistance was low, the current absorbed 
was high, and the bulbs quickly blackened. At these interest- 
ing and never-to-be-forgotten tests Ohm's law and multiple are 
were much in evidence, all theory and experiments pointing to 
low-resistance conductors and high-resistance filaments as the 
solution of the domestic lighting problem. The filament was 
the crux of the problem, and as late as April 3, 1880, after much 
work in the meantime, taking four lamps as samples, ‘their cold 
resistance was only 38, 45, 47, and 65 ohms, and 34 amperes 
only made them red hot, or a little more. 
1880, Mr. Swan gave me the pleasure of testing one of 120 ohms 
and another of 118 ohms resistance. This happier result was 
brought about by carbonising crochet cotton, a true filament. 
(In the meantime, it is interesting to note that Edison was more 
successful: in his world-wide search for a vegetable fibre as a 
filament than Diogones was in his search for an honest man. 
But then, he did not use candles.) After this, Mr. Swan made 
‘such progress that by the autumn Lord Armstrong’s Craigside 
house was installed with 20 lamps, and on Nov. 24, 1880, 
Mr. Swan brilliantly illuminated the auditorium of the Institute 
of Civil Engineers in Great George-street, Westminster, to the 
delight of a distinguished audience of the members of the 
Institute of Telegraph Engineers and Electricians. Mr. Swan, 
during these three years of labour, was running a neck-and-neck 
race with Edison and Lane- Fox, each on independent lines—none 
the less, honour toeach of them ; and all Newcastle men are proud 
of the distinction that in their city one of the most valuable inven- 
. tionsof the Victorian era wasconceived and developed toa practical 
issue by Joseph Wilson Swan. Since then, at Bromley, in 1885, 
Mr. Swan invented the cellulose, or nitro-cellulose filament 
squirted into a coagulating medium, such as alcohol, without 
which the high-voltage copper-saving lamps of to-day would not 
be. This material is also the basis of the artificial silk of 
to-day. It is now produced in a viscous form that can be 
moulded, enormously increasing its use in the arts. It is 
worthy of remark that Swan foreshadowed the Faure pasted 
plate (which Lord Kelvin brought in a box from Paris contain- 
ing a million foot-pounds of energy). At his lecture before the 
Literary and Philosophical Society of Newcastle-on-Tyne, on 
Feb. 2, 1879, when exhibiting a crude lamp, he spoke of the 
need for storage, and showed a modification of the Plarité cell, 
in which there was the novel feature of spongy lead having 
been deposited around the frillings of the peroxide element 
previous to oxidation, to form what is now called the + or 
sitive element. Swans domestic lamp suggested a large 
incandescent lamp as a rival to the arc, and early in 1887 Mr. 
T. W. Edmondson, a disciple of Mr. Swan’s, succeeded in 
making the Sunbeam lamp, of from 100 c.p. to 500 0. p., or 
even up to 2,000 c.p., which as a survival of the fittest has 
managed to more than hold its own with its rivals, It is 
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following 
and with a steam pressure of 1301b. at the ogs, 

of ‘superheat, the engine driving its own atr-pum 
sumption of steam was found to be at the rate of 18°8lb. per 
. kilowatt-hour. To compare this figure with those obtained 
with ordinary piston engines of the highest record with which I 


, waterfall ; it is theoretically 
But on June 15, | 
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deserving of honourable mention as a Tyneside development, 
and, as in other lamps, the filament was the crux of the problem. 
But to the Hon. Cas. F. Parsons the district has earned 
distinction by his invention in 1876-1884 of the turbo- 
generator—a far more original work than the last-named. 
For the horse-power developed it is perhaps the lightest 
machine in existence, cocupying little space, perfectly elastin, 
dancing in its bearings, and said to cost little to mechanical] 
maintain. It is idle for me to attempt to describe what is done 
so much better by its inventor, who I shall now ask permission 
to quote: The first condensing turbine of the radial-flow type 
was of 200 h. p., and at a speed of 4,800 revolutions per minute 
drove an alternator of 150-kw. output. It. was tested by Prof! 
Ewing, and the general result of the trials was to demonstrate 
that the odndensing steam-turbins was an exceptionally 
economical heat engine. With a steam pressure of 100lb., the 
steam being moderately superheated, abd a vacuum of 28in. of 
mercury, the consumption was 27lb. per kilowatt-hour, which 
is equivalent to about 16lb: of steam per indicated’ horse- power. 
This result marked an era in the development of the steam- 
turbine, and opened for it a wide field, including some of the 
chief applications of motive power from steam. At this period 
(1892) turbine-alternators of the condensing type were placed 
in the Newoastle, Oambridge, and Scarborough Electric Supply 
Companies’ stations, and soon afterwards several 600 h.p. of the 
non-condensing parallel-flow type were set to work in the Metro- 
politan Company’s stations, where the comparative absence of 
ration was an important factor. Turbine-alternators and 


| turbine-dynamos of 2,500 h.p. are new im course of construc- 


tion in England and the United States, and larger sizes 
are in prospect. A turbo-alternator manufactured at Heaton 
Works, Newcastle-on-Tyne, for the Corporation of Elberfeld, in 
Germany, was tested a few days ago by a committee of experts 
from Germany, Prof. Ewing being also 3 with the 

remarkable results: at the full load of 1, 200 kw., 
and 10deg. O. 
the oon- 


am acquainted of the ratio of electrical output to the power 


indicated in the steam-engine—namely, 85 per cent.—the figure 
of 18°8lb.:per kilowatt in the turbine plant is equivalent to a 


consumption of 11:9lb. per indicated horse-power, a result 


| surpassing the records of the best steam-engines in the produc- 


tion of electricity from stem. i 


. . 


‘The remarkable feature of the modern turbo-generator is its 
utilisation of the expansive force of steam in a series of stepe, 
by which. its initial velocity of 2,462ft. per second is reduced to 
a final velocity. of 405ft. per second, or one-sixth. Take a 
3 i ible to utilise the head without 
loss.. Well, similarly, the fall could be used in a series of steps, 
the water losing its potential energy with each step. So it is 
with the turbo-generator. Take steam at a given pressure, 
with a corresponding velocity, provide, as in the turbo-generator, 
a series of steam guide blades, and a corresponding series of 
interposed blades for the steam to impinge upon, the diminution 
of pressure with each step being probably but 4lb., the resultant 
circumferential velocity is one that is easily dealt with in 
practice, say 2,400 revolutions per minute, which allows direct 

coupling. On the other hand, if all the energy is absorbed in 
one wheel, the resultant circumferential velocity gets beyond 
practical control. In the Laval turbine, its 50,000 revolutions 
per minute must be reduced by gearing when practically applied ; 
this limits security from breakdown to machines wi and 
up to 100 h.p., beyond that disaster follows. In the Parsons 
turbo-generator the centre of gravity of the meving mass 
coincides with the centre of the figure or the geometrical 
centre of gravity on account of the provision made for lateral 
e „„ 
t the present time 10 large towns in this district, including 
Newcastle, Gateshead, Sunderland, South Shields, Tynemouth, 
Wallsend, Middlesbrough, Stockton, Darlington, and West 
Hartlepool, have either electric power-houses‘in active opera- 
tion or in course of rapid construction: But I cannot stop to 
say much of them except the pioneer ones of Newcastle-on- : 
Tyne. In this city we have two services—that of the Newcastle: 
and District Electric Lighting C pany, rojected by the Hon. 
C. A. Parsons late in 1888; and that o the Newcastle-on-Tyne ' 
Electric Supply Company, projected by Dr. Robert Spence: 
Watson in 1881, but not brought to a practical issue until 1888. 
Taking Parsons’s Company first, the original turbo-generators í 
are employed at a speed of 4,800 revolutions, the later machines 
‘only 2,400 revolutions with a pressure of 1,050 volts and a: 
frequency of ee Last year the company generated 
1,571, 650 units, sold: 963,622 units, and the peak reached 750 
amperes upon an installation of 1, 490, 150 watts, the number of 
consumers being ‘abous 400. The Newenstle-on-Tyne Electrio 
Supply Company's plant is the very antithesis of that of its com- 
poon company, the District,” where, as described, it is light, 
having velocity and elasticity in lieu of momentum or inerfia 
of mass. That of the Supply is slow moving and heavy 
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horizontal compound long-stroke Corliss engines of 70 to 
80 revolutions and Mordey dynamos up to 150 kw. each. 
The engines, which are by Robey and Co. 's well-known make 
and fitted with their triple-expansion gear, have performed 
admirably, as it will be acknowledged by all present when I 
state the following facts: That during the 11 years’ working no 
main bearing cap on any engine has been lifted and no new 
part has been supplied, excepting piston rings, apd all the 
engines are now in first-rate working condition. The steam 
consumption may be said to average 16lb. with the low 
vacuum of under 20in., the larger units, of course, giving the 
best results. Similarly, the Mordey uniphase dynamos (2,100 
volts) have been equally successful. They are nearly self- 
regulating, the larger units being the most satisfactory. As is 
well known, they are remarkably efficient, having the charac- 
teristic of steadiness under all loads. In 1899 the company 
enerated 1,517,311 units for the supply of an installation of 
„92d, 680 watts, reaching a peak of 416 amperes upon a sale of 
990,551 units, the number of consumers being nearly 1,000. 
Both companies use rubber cables, the District using a com- 
plete network of high-tension single cables in iren pipes, and 
the Supply a network of concentric cables in iron pipes. 
Rubber-insulated cables, if not starved and treated properly, 
either wholly concentric or wholly single pairs, in a uniform 
_ atmosphere and a uniform mechanically protective environment 
give little trouble. Both companies have cable 10 years old 
still doing excellent service. th companies are developing 
direct low-tension services in congested places. Dr. Watson’s 
company has two accumulator sub-stations—one in operation, 
another on the eve of practical employment. They are experi- 
mental. If successful, both technically and commercially, they 
will mark an important step. Accumulators. may be charged 
when there is no other use for the machinery and employed to 
take the peak off, and above all, during use, the running 
machinery possible troubles are absent. The transformation 
losses are roughly comparable with the transformation losses in 
central distributing power-house schemes. Though so divergent 
in system, both companies’ commercial success is nearly the same. 
hat is the public to think who do not look below the surface 
when they observe, however wide the variations in the electrical 
means to an end, the results are apparently the same. Like 
Max O’Rell, when speaking of nations, we must not at present 
say that one system of electric lighting is better than another, 
but that they are different. Clearly, a variety of conditions 
demands a variety of applications ; nevertheless, it is only a 
question of time—the fittest will survive eventually, and 
standard methods will crystallise. ‘Twas said of fascinating 
Cleopatra, ‘‘ Age cannot wither her, nor custom stale her infinite 
variety.” So it is with fascinating Electricity, with a difference— 
disaster does not follow her lovers ; the British public pay the 
bill. Nowadays, when electric supply is an assured success, 
everyone can go to work with confidence, if only over-capitalisa- 
tion is avoided. This is in the first degree the active danger 
of municipal undertakings governed by committees—all 
experts, of course. The need fur dividends acts as the check 
in company undertakings; it tends to ensure both economy 
in capital, in production, and in maintenance. Production 
to serve a wide area of many needs assures continuity of 
load. This assures economy of production. An average 
of less than two hours’ daily use of all the machinery in 
established pioneer stations brings 8 per cent. dividend. But 
suppose we build anew on the experience gained. Cease to put 
down what now may be considered toy machines all in a row, 
and tobacco-pipe chimneys, jealously watched by vigilant smoke 
inspectors catching the specks upon sheets of white blotting 
paper. Emulate the courage of the Americans, the Swiss, and 
the Continent generally. Don’t adopt expediency, either as to 
site or anything else; then that peace of mind which belongs 
to solid far-seeing work overtakes the engineer and his friend 
the capitalist. They may smoke the pipe of peace with the 
imperturbability of a Turk, and wait. It must come. Every 
house will eventually have its electric light as it will have its 
telephone. Purity, steadiness, and convenience save its extra 
nominal cost over other illuminants now, and continuous pro- 
duction will reduce gas companies’ dividends from lighting 
alone to something exceeding small by-and-by. Hence the 
future of the electrical engineer augurs happily—he, the maker 
of this good thing, who only the other day, and, alas! even 
now, is so lowly rewarded for his labours as not to be lauded by 
his neighbours. 

On the distribution side of the question there is a danger. A 
large central power-house, if there is to be economy, means 
high-pressure alternate-ourrent transmission of, say, 50 periods 
uniphase, if it will do (by no means improbable in the near 
future), and more phases if it will not, to as near the point of 
consumption as possible. Large low-tension services are to be 
deprecated, especially where coal is cheap. The fewer the 
transformations the better, and preferably of the static than of 
the dynamic order. In other words, do not have moving parts 
demanding human watchfulness, except where it is imperative, 
as for straight currents for electro-chemical work. Alternatin 
currents needing no brushes will do all the rest. This may be ran 


wickedness to some trade interests, but it is the goal. Simplicity 
is what is wanted, not complication. There must be a point where 
the cost of long-distance transmission overtakes the economy of 
centralised production. That point has to be determined ; our 
grandmother, the Board of Trade, will have something to say 
about that. We are not as free as the winds as in Switzerland, 
where a dab of red paint on an insulator on a pole supporting 
multitudinous services marks sudden death if disregarded, 
locating as it does the extra high-pressure service, and where 
magistrates rightly treat the idle breaking of an insulator as a 
crime, thus acting for the public interest as the British Post Office 
does when a penny letter is stolen. But the great unpaid 
treat insulator breaking as a pastime : ‘‘ Oh, you playful boy, 
don’t do it again,” or a nominal fine, is all that happens. 
Motive power by electrical agency is as convenient as going 
to the poulterer for your ducks, instead of keeping your own 
duckpond. It is this principle that makes for success with 
power work. Nothing can stop it. What so cleanly, so simple, 

as got all that is needed by turning onatap. No space is 
occupied by a steam plant, -no capital locked up in its purchase, 
and no standing charges in its maintenance. There is no waste 
during holidays or strikes, and one care the less is borne by the 
user. This is the age of specialists, another name for the 

division of labour—without them the work of the world would 

not goon. Scatteration of effort is dissipation of energy. The 

user with the specialist at his elbow is relieved mentally, thus 

brain power is released for concentration on his own speciality. 

What stands in the way is the loss at parting with a still useful 

old friend in favour of the new. It is the house-wiring question 

over again. Oredit wiring in the latter case at an enhanced cost 

in current to the user until the capital is recouped is one solu- 

tion. Similarly the development of good motors has reached 

that stage that their hire and subsequent purchase will 

accelerate their adoption and eventual universal use. To 

produce confidence, all that is needed is wise selection and 

judicious application. 

Of electric traction one can speak as eulogistically as of the 
bicycle. It is the cheapest, pleasantest, and most healthy in its 
effects of all road locomotion. No loss of time at terminals, a 
travelling station that passes one’s door. One halfpenny per 
mile in general and one farthing for workmen’s cars. Happily, 
now it is booming in this country, and one sighs with relief that 
at last our conservatism has been broken down, and we shall 
soon be as our colonies and other civilised nations are. Only 
build strongly, make a good sightly workmanlike structure, 
looking as if it fitted its purpose, then the cry of the 
zesthetio will cease and the cloud of the benighted disappear. 
I would like to express my unqualified condemnation of the 
aap short-sighted policy of not starting with a double 
track right away in the busy towns of this district, It is only 
excusable when there is a lack of width, and that is rare. The 
imperturbability of the Turk will not overtake the exploiters 
or running engineers of that class of work. If they think so, 
as remarked in effect by the Times when prompted by Lord 
Salisbury’s criticism of Treasury control of the War Office, they 
must be possessed of that incurable self -complacency that 
overtakes the public services of Great Britain. 

_ Another word and this retrospect is done. The result of a 
circular I sent out to ascertain the number of persons employed 
on electrical work in this district gives the following approximate 
figures: telegraphs and telephones, 3, 900; electric supply 
companies, 355 ; manufacturers, 2,400 ; installers, 219 ; sundry 
employment, 146—total, 7,000. 


DEVONPORT. 


The following are the wiring regulations iseued by the 
Devonport Corporation : 


Save as hereinafter provided, all the work upon consumers’ 
premises to be carried out in accordance with the rules of the 
Institution of Electrical Engineers, and of the company in whose 
office the building is insured. 

Service Mains.—Provided that the length of line is nob more 
than 60ft., the Corporation will ab its own expense lay the neceesary 
electric service mains to the premises of any consumer entitled to 
be supplied with energy up to a cut-oub box to be fixed in a 
position suitable for the insertion of the consumer’s house mains. 

Cut-Out Box.—The cut-out box will be fixed ab a point on the 
consumer’s premises nearest the Corporation service manhole, and 
will remain the property of the Corporation and in their sole charge. 

House .—The mains from the Corporation cut-oub box 
into the house, when passing through damp walls or out in the 
open, must have an insulation resistance of 2,000 megohms per 
mile for rubber insulation, and 800 megohms for compound or 
other special insulation, and must be laid in metal casting or other 
approved manner. Sufficient length of cable in the house mains 
must be left for the insertion of the meter. 

Cirouits.—The house mains after passing through the meter are 
to be taken tu the distribution boards, and there divided into such 
branch circuits that each pair of fuses do not carry more than the 
equivalent of 10 8-0. p. lamps. 
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Main Service Switch.—Main service switch at the entrance of 
each house of the service cable. A main double or treble pole 
quick-break switch (of a type to be approved by the borough 
electrical engineer) to be provided and fixed ab the coat of the 
consumer, Switches of the single-pole type cross-connected by 
means of an insulating bar and handle, and mounted on separate 
basis, make the besb arrangement for main switch. Where main 
switches are protected by one cover, a dividing slip must be fixed 
between the insulating bases. 

Conductors.—Conductors to be of pure copper and of such 
sectional area that the current in them sball not exceed 1,000 
amperes per square inch, the area of conductors to be 80 
proportioned to their length that the fall of pressure between 
the service mains and the furtheat lamp sball not ab times of full 
load exceed two volts. All conductors larger in sectional area 
than No. 18 S. W. G. to be stranded. No conductor at a lees total 
area than No. 18 S. W. G. to be used except in the case of flexible 
cords, which may be equal in section to No. 20 S.W.G. Flexible 
cords to have waterproof insulations. All copper conductors must 
be tinned if the insulation is valcanised. 

Insulation Wiring and Fitting for High-Voltage Supply. —The 
insalation resistance of wire used not to be less than 1,000 
megohms per mile for rubber insulation, and 600 megobms per 
mile for conductors insulated with compound or other special 
insulation. Wiree fixed in such tions as to be liable to damp 
do be placed in metal casing or other approved protecting medium. 
The covers of all casings to be screwed and not nailed down. Con- 
dactors must not be by means of metal staples unless the 
wires are insulated and sheathed with lead or other metal coverin 
throughout their length. Joints will not be allowed in wires whi 
are to be buried in casings or walls. Throughout the system one 
main or wire to be coloured black and the other red. No disused 
circuit is to be allowed to be left with the current on the wires, 
but must be cuv off close to the mains or ab the distribution board. 
The wiring of fittings is expressly prohibited unless the gas 
supply pipe is absolutely cat away from the gas fitting. 

Fuses.— Fuse boxes, except under special circumstances, must 
nob be fixed on the consumer’s premises at any otber pointa 
in the system tban on the distributing boards, near the 
ceiling roses and switches, branch fuses in all cases to be 
of the Magio po pattern, one to be fixed on each lead, 
and no type of fuse having less than ldin. clear break will in 
any case be permitted. (The types of fuses having small round 
close-fitting covers must not be used, as ab a preseure of 230 volte, 
when a fuse thus enclosed is melted by a short-circuit, the cover 
is blown to pieces ; fuses therefore must be used that give a large 
air-space between the fase wire and ite cover.) Double-pole fuses 
will nob be permitted under any circumstances. All fuses and 
distribution boards must be fixed in perfectly accessible positions. 
All fuses to be of pure tin wire with metal terminals soldered to 
the fuse wire. Fuses com of copper will nut be allowed. 
Every fuse must be carefully adjusted so thab it will melt ab 
50 per cent. above the normal current ib has to carry. Each wall 
plug installed shall form one independent circuit from the distribu- 
tion board, and no plug shall carry current for more than six 8-c. p. 
lamps or their equivalent. 

Switohes.— No double-pole switches on one base will be allowed. 
All switches employed should be of the double-break pattern. 
Switches having metal covers or metal handles must have special 
precautions taken to insulate both these parts from any portion of 
the circuit. Key sockets or switches attached to lampholders will 
not be allowed. Ceiling roses, lampholders, etc., must have a 
projecting slip to divide the terminals of opposite A grata ds 
Installations requiring a supply of 50 amperes and upwards to be 
wired on two circuits for connection to a treble-pole service with 
supply through two meters. 

Motor Cirouits.—Motor circuits must be wired quite indepen- 
dent of the lighting circuits in all installations, and special 
arrangements made for connection to the supply mains. 

Final Tests.— When the wiring of premises has been completed 
the Corporation will teat the insulation at full working pressure of 
230 volts, and the current will nob be turned on if the insula- 
tion resistance is below the following standard: for 12 lamps, 
5'0 megohms; for 25 lamps, 2'5 megohms; for 50 lamps, 1:5 
megohms; for 75 lamps, 1'25 megohms ; for 100 lamps, IO megobm ; 
for 150 lamps, 075 megohm; for 200 lamps, 0°5 megohm. 
Previous to a tesb being made by the Corporation every fuse in the 
whole installation must be inserted, all switches turned on, and 
the lamps removed. A test for insulation between the wires will 
then be made, and in no case must this installation fall below 
7,500 ohms. The Corporation may refuse to supply current to 
any installation if the above tests are nob complied with, or 
through any temporary wires or fittings, or if the work be nob 
carried oub in accordance with the conditions and regulations 
herewith. 

Leakage.—In the event of the insulation resistance of an instal- 
lation falling below 5,000 ohms after a supply has been turned on, 
and if the Corporation’s servants are nob allowed. to find or remedy 
the fault, the whole of the installation will be cut off until the 
fault has been put right. Any expenses the Corporation are pub 
to in finding and remedying such fault are to be repaid to the 
Corporation by the eonsumer. i 

Increase of Lighting. —In the event of an inorease in tbe 
lighting of an installation after a supply has commenced, 
necessitating alterations or additions to the wiring, notice in 
writing to the Corporation must be given, and all such work will 
be tested by the N when finished prior to turning on the 
increased supply. Failure of such notice may render ib necessary 
for the Corporation to cut off the whole installation, 
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Note,—The Corporation will make one test only free of charge. 
If it is found that the work is not ready, or if it fails to paes the 
test, a feo of 10a, 6d. must be paid ab the Corporation engineer’s 
office before a second visit can be made. The above teste and 
inspection are for the purposes of the Corporation supply only, 
and does not attach any responsibility for the efficient and proper 
carrying oub of the installation on a consumer’s premises whether 
tested and passed or nob. 

Notice to Test must be made in writing to the borough elec- 
brical engineer on the contractor’s completion form supplied by 
the Corporation ab least 24 hours before such tesb is required, and 
the installation contractor must be re nted during such teat, 
to prevent any delay or trouble in obtaining a supply. Contractors 
are recommended to satisfy themselves by testing the installation 
before applying to the Corporation. No date for supply should be 

iven by contractors without firsb referring to the Corporation. 
All communications and appointments should be mae in writing 
to the borough electrical engineer, who will give all information 
respecting the supply of electricity and the position of the meter 
on the consumer’s premises, | 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

277. What are the general panne that should 
selection of units for a central station ?—B. 

278. How would you proceed to work out the sizes of feeder 
cable required for a tramway route, the furthest point of 
which was four miles in a straight line from the power 
station, the drop in voltage not to exceed 20 volts, two 
trolley wires 00 size being used, and a car service of 10 
minutes, using 70 amperes at 500 volts per car }—Macnet. 

ANSWERS, 

Question No. 271.— What is the most convenient and practical 
method of carrying out tests on the heating, voltage drop, 
and insulation of a transformer with the usual apparatus 
available in a central station ? 

[The first two answers to this question are considered of 

equal value.—Eb. E. E.] 


Answer to No. 271 (awarded 7s, 6d.).—The following teats 
on transformers can be carried out with the usaal apparatus 
available in a central station. 

A. For Heating. —Small transformers can be run directly 
off the high-tension mains, their secondaries being loaded 
to their full capacity by means of a bank of incandescent 
lamps or a water resistance. An ammeter should be placed 
in circuit with the secondary winding, and a voltmeter 
across the secondary terminals, The bank of lamps or 
resistance should be adjusted so that the current multiplied 
by the secondary voltage equals the maximum output. A 
thermometer with flat bulb should be placed as far in the 
transformer as possible. A second thermometer, previously 
compared with the transformer thermometer, should be 
hung in the room. The difference between the two read- 
ings after running for the prescribed time gives the 
temperature rise of the transformer, which should be com- 
pared with the rise guaranteed. For large transformers 
this method is unsuitable, as too much current would be 
wasted. A good plan is to put the primary of the trans- 
former on the station lighting (secondary) circuit. The 
transformer secondary should have an adjustable resistance 
in series similar to that described above. The secondary 
current should be adjusted to the same value that it would 
have if the transformer were giving ite full output running 
on the high-tension mains. If anything, the current should 
be slightly excessive. Comparative readings are taken of 
the thermometers in the transformer and room. It will be. 
seon that this method only takes into account the Ci R 


guide in the 
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losses in the copper, the iron heat being practically nil 
owing to the greatly reduced voltage of supply. This can 
be alowed for (a) by comparing the temperature rise 
obtained in this test with that given by a similar test on a 
transformer of the same size and type which is known to 
be within the heating limits. (A reference table of values 
to be added to obtained temperatures can be constructed 
from a series of such testa on different sized trans- 
formers,) (5) By running the transformers first for, say, 
two hours with an excess current as above, then for another 
two hours on full primary volts and open secondary, and 
so on till the time of test is completed, closely approxi- 
mating to actual running conditions. The transformer 
should not, of course, be exposed to draughts. 

B. For Voltage Drop.— It is useful to know this (a) on 
& non-inductive load, (b) on an inductive load. For the 
first a neat method is shown diagrammatically. T, is the 
station lighting transformer. The teat should be performed 
in the day, when no station lights are on and full secondary 
volts are on TI. T, is the transformer to be tested. Ita 
primary is run from the high-tension bus bars. VI is a 


voltmeter showing voltage of station supply, which must 
be ke;t constant. V, is a low-reading voltmeter. The 
ends of T, and T, in phase with one another are connected 
through this voltmeter, the other ends are connected by a 
thick cable. R is an adjustable non-inductive resistance. 
Sisa main breaking switch; A isan ammeter. With S 
open adjust needle on V, to zero, or else note any deflection 
shown. Close switch, and note the steady deflection on 
V, after adjusting R to obtain the required reading on A. 
This will give the potential difference between the terminals 
of the voltmeter, and show the voltage drop on the trans- 
former at that load. This is a more sensitive method than 
that of having a full-range voltmeter on the transformer 
terminals, The same method is adopted for an inductive 
load, such as arc lamps, in place of R, the drop being, of 
course, greater. 

C. For Insulation.—Some engineers pin their faith to 
aome definite value of insulation resistance between primary 
and earth (or transformer case), secondary and earth, and 
primary and secondary. If the engineer be of this per- 
auasion, the insulation test can be carried out with a cable- 
testing set, either Silvertown or Kelvin or with an ohm- 
meter and generator set. Of the three sets the last mentioned 
is probably the most convenient for ordinary work, as it is 
very portable. If accuracy is desired, a Silvertown set 
arranged for insulation resistance test can be used. The 
test should be taken while the transformer is hot—say, 
just after the heating test—in order to have a normal 
working condition. Insulation resistance, however, varies 
unaccountably and within wide limite in a transformer, 
without endangering its reliability. Hence an insulation 
resistance test on any particular transformer is only useful 
taken in conjunction with a series of other periodic tests 
on the same transformer, preferably plotted as a curve. 
The best test to employ previous to setting a transformer 
to work is to subject the insulation round the windings to 
an alternating pressure of, say, four times the working 
pressure. For. this purpose it is worth while buying a 
amall transformer of, say, 2 kw. capacity with a trans- 
forming ratio of 1: 4, and capable of standing a voltage 
in ita low-tension winding equal to the high-tension station 
voltage. This can then be used with ite low-tension coil 
on the station primary or secondary bars, and its high- 
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tension coil on the transformer primary or secondary coil 
to be tested. A 10 minutes’ test in this fashion is usually 
quite long enough.—J. A. S. 


Answer to No. 271 (awarded 7s. 6d.).— The different teste 
can best be treated under separate heads : 


1. Heating.—The transformer should be run at full load— 
i.e. full secondary amperes and voltea—at the correct 
periodicity for a period varying from about three hours 
for a 1-kw. transformer to six hours for a 20-kw. or 30-kw. 
one. The temperature sLould zhen be measured by thermo- 
meters placed at various points on the transformer and held 
in position (covered by a pad of waste) for several minutes, 
until the maximum temperature is reached and the thermo- 
meter commences to fall again. Sometimes it is considered 
better to measure the temperature by means of the change 
in resistance. The average temperature of the winding 
can be obtained by measuring the resistance of, say, the 
primary winding when cold (=R ohms), and again 
when hot after the test (- R ohms). Then, if 
T deg. F. be the temperature of the room when the 
measurement, R, was made, the final average temperature 
of the winding will be given by T+ (“~~ x 100) in 
degrees Fahrenheit, the term within the bracket being the 
temperature rise, allowing the usual temperature coefficient 
for copper of ‘21 per cent. increase per Ideg. F. rise. The 
temperature rise of a good transformer should not exceed 
70deg. F. or 80deg. F. if measured by thermometer, or 
90deg. F. to 100deg. F. if measured by resistance. There 
is no reason why the heating test should involve any 
serious waste of energy, for instead of loading the 
transformer up on a resistance frame, or on a water 
resistance, the output can be taken up as a highly 
inductive load by means of a choking coil without 
in any way affecting the accuracy of the test. The 
necessary choking coil can be readily made up of a core of 
a bundle of straight lengths of iron wire, or of thin sheet- 
iron strips, with a coil of wire or cable wound about the 
central part of the core, leaving several inches of core pro- 
jecting out at each end. The cable should be of sufficient 
section to carry the full output current of the transformer 
under test at a current density of 1,000 to 1,500 amperes 
per square inch, and the number of turns can be best 
adjusted by experiment. Such a coil in series with a 
small water resistance for adjustment, will be found most 
convenient. l 

2. Voltage Drop.—This can be roughly measured by 
taking simultaneous readings of primary and secondary 
volts, first at no load and then at full load. The difference 
between the no-load and full-load secondary volts, both 
reduced to the same primary voltage, is, of course, the 
drop, but from the nature of the test (two large quantities 
being measured in order to obtain their difference, which 
is, relatively, a very small quantity) no great accuracy 18 
obtainable. When any considerable number of trant- 
formers has to be dealt with, it is by far the best plan to 
keep a small standard transformer—of, say, 1 kw. or 2 kw. 
output—in the station, and to determine its curve of 
voltage drop accurately once for all, either by repeated 
independent measurements of terminal voltage as above, 
or, better, by means of the short-circuit test described in 
the answers to Question 125 in the Electrical Engineer for 
Jan. 6, 1899. This transformer can then be run in 
parallel with the transformer whose drop is to be deter- 
mined, and the load (taken upon a water resistance or 
resistance frame) can be increased until the now transformer 
is giving its full load. The current then given by tbo 
standard transformer corresponds to a certain drop, read 
off its drop curve, and this drop is also the drop of the new 
transformer from no load to full load. The drop on trans 
formers of all sizes should not exceed 24 to 3 per cent. 

3. Insulation.—The only reliable insulation test is a high) 
volt one. Transformers should stand a pressure of at least 
double the primary voltage from primary winding to core 
and from primary to secondary winding, and the secondary 
winding should be tested with at least double the secondary 
voltage to the core. To obtain the high-test voltage t 
. volts, a special high-pressure transformer of 
5 kw. or 10 kw. capacity is usually employed, this large 
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capacity being necessary in order to ensure the full pressure 
ng maintained even when a small current passes through 
the insulation. 

4. No- Load Loss.—Though not mentioned in the question, 
this is an important point, and its amount should be 
measured on all transformers before putting them to work 
on the circuit. For this pu a wattmeter of some 
description is necessary, a reading of the primary watts 
with the secondary on open circuit giving the required 
amount, which should not exceed about 35 watts on a 1-kw. 
and 300 watts on a 30-kw. transformer.—Q. 


Answer to No. 271 (awarded 5s.).—The most satisfactory 
way of measuring the voltage drop in a transformer is by 
comparison with a standard transformer whose drop curve 
has been carefully determined. Under conditions specified 
such a method is probably out of the question. The method 
which remains to be adopted is the following: A volt- 
meter—electrostatic by preference—is connected across the 
secon circuit, and a reading is taken when the voltage 
in the primary circuit is known. This primary voltage is 
kept constant. Meanwhile, the load on the secondary side 
is brought up from nothing to full load, frequent readings 
of the voltage across the secondary circuit being taken. 
This process is repeated several times, and a curve of the 
mean values is plotted out. This curve will show with 
sufficient accuracy the performance of the transformer 
under varying conditions of load. 

If two identical transformers and a low-reading electro- 
static voltmeter are available, the above results may be 
checked as follows. Connections as shown in diagram: 
A is transformer under test ; V, low-reading electrostatic 


voltmeter. Readings are taken, as before, on voltmeter, V, 
during the increase of the load on the transformer. These 
readings give the difference between the pressures of the 


unloaded and loaded transformers, which is the secondary |: 


drop As the relative values are not affected by any varia- 


tion which might occur in the applied primary voltage, a | 


likely source of error is thus eliminated. To measure the 
heating, a thermometer should be suspended inside the case, 
with the bulb resting against the coils. The lid is then 
fixed in positiem, and the transformer given a run of about 
two bours under full load. At the end of this time the 
temperature should not have risen above 150deg. F. There 
is no hard- and-fast temperaturo limit, as that depends upon 
the durability of different classes of insulation under oon- 
ditions of heat. It is usual, however, when ordering trans- 
formers to specify the permissible losses, which, of course, 
must got away as heat. The insulation may be tested by 


the portable testing set used on the mains, etc. The 
generator should give at least 500 volts. Insulation 


resistance should be takon between primary and secondary 
coils, and also from coils to case. high insulation 
rosistance is not always a guarantee of ability to with- 
stand disruption, the transformer should be subjected to a 
maintained pressure of at least double the working value 
from coil to coil and between coils and case. This double 
pressure may be stepped up by means of two of the 
ordinary trausformers having their secondaries in parallel 
a a ow-tension mains and their primaries in series.— 


Question No. 272.—Give sketch and detailed description of a 
good form of section ” street pillar for tramway work. 

Best Answer to No. 272 (awarded 10s.).—The appended 
sketch shows a simple form of cast-iron pillar for connect- 
ing a traction feeder with a double trolley wire system on 
cach side. The pillar has two doors—one for access to 
each panel. These and the ornamental beadings are not 
shown. Brackets are cagt on the inside to hold the slate 


panels, and vulcanised fibre is used to bed them. The 
trolley taps come in at the bottom, and are fed through 
separate fuse terminals to a bus bar. There is a switch 
between this bus bar and the feeder terminal, and a 
separate contact piece for each of these ensures that no 
current passes through the switch pivot. A quick break 
is obtained by having a spiral spring between the handle 
lever and the contact lever. The fuses are . 


enclosed in porcelain handles with contact pieces each end, 
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so that any fuse can be replaced with safety without 
switching off the lot. The lower panel contains a ligbtnir g 
arrester and a telephone set for communication with the 
works when fuses blow, etc.—J. H. O. B. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Shoreditoh.— The Vestry invite tenders for various plant ab 
Whiston-streeb station. Tenders by 19th inet. 

Newington.—The Vestry invite tenders for the supply and 
laying of electric mains, etc. Tenders by 15th inst. 

Duadley.—Tbe Corporation invite tenders for Section H, free 
wiring contract. Tenders by June 15. Details in our advertise- 
ment columns. 2 

Stookport.—The Gas and Electricity Committee invite tenders 
for tho supply of two water-tube boilers for their electricity station 
at Millgate. Tenders by 13th inst. 7 

Biackpoel.—The Oorporation invite tenders for the electrical 
equipment of 15 single-track tramcars. Tenders by June 18. 
Details in our advertisement columns. 

- Larne.—The Urban District Council invite tenders for lighting 
their district by coal or acetylene gas or electricity for three 
years from Aug. 1. Tenders by June 18. 

‘Manchester.—The Tram ways Committee invite tenders fer the 
overhead equipment of three routes of tramways. Tenders by 
June 9. Details in our advertisement columns. 

Nelson. — Theo Corporation invite tenders for the supply of 
storage battery and switchboard for their electricity works. 
Tenders by June 12. Details in our advertisement columns. 

Glasgow —The Corporation invite tenders for the supply of 
two sets of switchboards and instruments for 4,000 amperes each. 
Tenders by June 12. Details in our advertisement columns. 

Glasgow.—The Corporation invite tenders for the excavator 
work required in the construction of Section No. 2 (north) of the 
new generating station at Port Dundas, Tenders by June 11. 

ent.—The Wallarey Urban District Council invite 
tenders for the maintenance of the electric installation on their 
steamers for 12 months from July. Tenders by noon on June 12. 

Croydon.—The County Council invite tenders for engine founda- 
tions and for joists and flooring ab the electric light station, 
Factory-lane, Croydon ; aleo for the supply of coal. Tenders by 
14th insb, | 

Bury.—The Art Gallery Committee invite tenders for the 
electric wiring of the arb gallery and free library sjtuate within 
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the borough. Tenders by 18bh inst. Details in our advertisement 
columns. 

London, 8.E.—The Bermondsey Vestry invite tenders for the 
supply and laying of insulated electric mains, conduits, junction 
boxes, etc. Tenders by noon en June 18. Details in our 
advertisement columns, 


Glasgow.—The Corporation invite tenders for outside coal 
storage and steel structure for coal handling, and locomotive 
travelling cranes for outside coal handling. Tenders by June 21. 
Details in our advertisement columns. 


Bootle.—The Corporation invite tenders for the supply and 
laying of underground electric cables, the erection of arc lampe, 
and the supply of mechanical stokers, Tenders by June 16. 
Details in our advertisement columns. 

Newcastle-on-Tyne.—The New Tramways Committee invite 
tenders for the erection of new generating station and tall 
chimney at Melbourne-street. Tenders by 10:h inst. 

Crewe.—The Town Council invite tenders for the wiring of the 
municipal offices, market hall, and corn exchange, and for supply- 
ing lamps and fittings for electrically lighting the same. Tenders 
by June 11. Details in our advertisement columns, 

Bradford.—The Corporation invite tenders for the supply and 
erection of a switchboard for a pressure of 500 volts, or for altera- 
tions to existing switchboard, ab their electricity works, Valley- 
road, Tenders by June 14. Details in our advertisement columns. 


Wolverhampton.—The Tramways Committee invite tenders for 
the construction of tramway track and contingent work in Dudley- 
road, Cleveland-road, Bilston-street, Piper’s-row, and Fiveways, 
amounting to a route e of about one mile seven furlongs, 
mainly double track. Tenders by Jane 26. 


London, 8.W.—The Asylums Committee of the London County 
Council invite tenders for (1) the installation of electric lighting 
and power (except generating plant); (2) the installation of tele- 
phones, tell-tale clocks, fire-alarms, and call belle at the Horton 
Asylum, near Epsom, Surrey. Tenders, endorsed Tender for 
Electric Lighting. Horton Asylum, or Tender for Telephone, 
&c., Installation, Horton Asylum,” by 10 a.m. on June 16. Details 
will be found in our advertisement columns. 

Sutten Coldfield.—The Corporation invite tenders for the 
supply and erection of water-tube boilers, with fittings, econo- 
miser, feed pumps, etc., pipework, etc., in engine and boiier 
house, three steam dynamos (vertical enclosed high-speed engines) 
and motor boosters, storage batteries, main switchboard gad con- 
nections, eight-ton overhead engine - room travelling crane, under- 

round mains, conduite, and roadwork for private and public 
hting, arc lamps (enclosed) and poste, and station lighting. 
Tenders by June 21. Details in our advertisement columns. 


Alezandria.—Tonders will be received ab the Central Office of 
the Administration of Ports and Lighthouses, up to 12 noon on 
July 1, for supply of the whole or parb of an electric generating 
machine for the Port Said pa oua; and the tools for the light- 
houses workshop at Alexandria. Persons wishing to tender ean 
consult the conditions of tender and the specification, on all 
daya on which public offices are open, from 9 a.m. to 1 p.m., at 
the office of the Administration of Ports and Lighthouses, 
Alexandria. Copies of conditions and specification ean aleo be 
had on application to the Controller-General of Ports and Light- 
houses, Alexandris. Tenders must be submitted on stamped 

per and addressed to the Controller-General of Porte and Light- 

ouses, A Tn in sealed envelopes, bearing the inscription 
„Tender for the Supply of Electric Generating Machinery for 
Port Said Lighthouse,” or Tender for the Supply ot Toole for 
the Lighthouses’ Workshop, Alexandria.” 

Durban.--The Corporation invite tenders for supply, delivery, 
and erection of materials under the three following sectione : 
(Pard A) comprising the supply, delivery, and erection of the 
entire overhead equipment for about 16 miles of equivalent single 
track, including poles, overhead trolley wire, distribution boxes, 
ete. ; (B) comprising the supply, delivery, and erection of 22 
double-deck motorcars, complete ; (C) comprising the supply and 
putting into working order of a complete steam and electric 

nerating oy in a power station to be built by the Corporation, 

cluding three 250-kw. direct-coupled generators, boilers, con- 
densers, cooling tower, switchboard, etc. Parts A and B will not 
be separated, bub will be leb to one contractor. Part C may be 
let separately. Preference will, however, be given to a contractor 
who will undertake all three sections, and a separate form of 
tender for all three sections will be supplied. Specifications, bills 
of quantities, forms of tender, and lithographic drawings may be 
obtained on application to Messrs. Webster, Steel, and Co., 5, 
East India-avenue, Leadenhall-street, London, E.C., agente to the 
Durban Corporation, on and after 29th inst. A deposit of £10. 10a. 
must accompany application for specifications and forms of tender. 
The deposit will be returned on the receipt of a bona fide tender. 
Sealed tenders, in duplicate, under separate cover, in specially- 
provided envelopes, to be delivered to Messrs. Webster, Steel, 
and Co., by Jane 29, or to the Town Clerk of Durban by mail 
delivery on or about July 23. The successful tender will be 
acoepted by cable from Durban. 


RESULTS OF TENDERS: 


‘Dandee.—The Town Council have accepted the tender of R. W. 
Blackwell and Co., Limited, ab £583. 78. 4d., for the supply of 
copper. bonds. 

Gloucester.—The furniture required for the offices ab the elec- 
tricity works is to be obtained from Matthews and Co., Limited, 
the cost being estimated at about £96. 
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Burnley.—The Corporation have accepted the tender of the 
Oallender’s Cable and Construction Company, Limited, 90, 
Cannon. street, London, E C., for cables, at £352. 28. Id. 

Aberdeen.—The contract for painting the centre and side poles 
and span and guard wire rosettes on the Woodside section of the 
tramways has been given to A. Brown and Son, ab £66. 15s. 

Dundoe.—The Town Oouncil have accepted the tender of 
Lowdon Bros. and Co., Dundee, ab £1,063. 5s., for supply and 
erection ab the electric station of a traction switchboard and 
equipments. 

Dundoe.—The Town Council have accepted the tender of the 
Oallender's Jable and Construction Company, Limited, London, at 
£3,695. 18s. Id., for the supply and delivery of feeder mains, 
joint-boxes, and underground conduits for tramway purposes. 

Heywood.—The Town Council have accepted the following 
tenders: C. Dennis, Bury, Lancs., construction and erection of 
chimney shaft, 120ft.; D. Diggle, Bamford-road, Heywood, 
electric light station, comprising engine-house, boiler-house, 
battery-room, offices, and stores. 

Dundee.—The Gas Commissioners have accepted the following 
tenders for supplying cables and laying down a syetem of distribu- 
tion mains on the solid system” within the burgh: British 
Insulated Wire Company, Limited, Prescot, material and lsying, 
£8,523 188. Id.; Oallender’s Cable and Oonstruction Company, 
Limited, London, vulcanised bitumen cables, £2,415. 8s. 

Heywood.—The Corporation have accepted the tender of 
Crompton and Co., Limited, Mansion House-buildings. London, 
E. C., for the supply and erection of Lancashire boilers, economizer, 
pipe work, f pumps, two steam dynamos, balancer booster, 
travelling crane, storage batteries, switchboard connections and 
station lighting, underground mains and feeders, and meters. 


BUSINESS NOTES. 


TRACTION. 

Colchester.—The Town Council have decided to apply for a 
tramway provisional order. 

Leicester.—The tramways deputation’s Continental tour gave 
rise to a stormy discussion last week. The amount of the bill for 
expenses was nearly £900. 

Glasgow.—At a meeting of the Tramways Committee it was 


agreed to recommend an increase of salary of £150 to Mr. Young, 


the tramway manager, making his salary £1,400. 
Farringdon-street Tram ways. The Court of Common Council 


on Thursday week decided nob to assent to the London 1 
Council’s scheme for conduit tramways in Farringdon - road 
Farringdon-streeb. 


Halifax.—Mr. A. P. Trotter on the 6th inst. inspected the new 


section of the Corporation electric tramways to Stump Cross, vid 
New Bank. The inspection proved satisfactory, and a service of 
cars was commenced, 


Durham.—Abd a meeting of the City Council on the 6th inst. the 


clerk 9 the receipt of the usual parliamentary notices given 


by the British Electric Traction ompa: who propose to run 
trams through certain parts of Durham. The matter was referred 
to a committee. 


Aberdeen.—At the meeting of the Town Council on Monday the 


ee s Committee reported that one horse car was being 
electri 
tion, and that two other cars were being electrically equipped by 


ly equipped from spare parts belonging to the Co 


the Glasgow Corporation. The report was adopted. 


Staines and Egham Light Railway Co. — This Company 
has been registered with a capital of £1,000 in £1 shares, the 


objects being to carry on tbe business of constructors and pro- 


prietors of light and other railways and tramways, electrical and 
general engineers, electricians, suppliers of electricity, etc. 

Hoyland.—The District Council have agreed to give their con- 
sent to a scheme proposed by the British Electric Traction Com- 
pany, whereby the tramways are to be brought into the township. 
The intended line will be an extension from Worsborough D 
and will run vid Birdwell and Hoyland Common into Hoyland 
as far as the town hall. 


Hull.— The Spring Bank section of the Hull Corporation 
electric tramways was opened on Saturday morning. en the 
connection over the North-Eastern level crossing at Botanic 


Gardens Station is made, the section will form with Beverley-road 
(which has jast been commenced) almost a complete circle covering 
a very large area of the city. 


Blackpool.—The tramway extension through Claremont Park 
to the Gynn was inspected on the 28th ult. by Colonel Yorke, 
R.E., and Mr. Trotter, who gave their permission fer the Corpora- 
tion to work the trams until the usual order came from the Board 
of Trade. Thenew line has since been most extensively patronised. 
Penny stages bave been introduced. 

Crowe.—The tramways question was discussed ab Wednesday's 
meeting of the Town Council. It was resolved to make applica- 
tion to the Light Railway Commissioners for an order, and that 
the County Council and the Nantwich Rural Coancil be consulted 
in reference to the application. The borough surveyor was 
instructed to submit to the Council a scheme or line of route of 
the proposed tramway. 

Derby.—The Tramways Committee of the Corporation have 
reported against the desirability of discontinuing the running of 
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minute recorded that the resolution was to the effect that the time 
had arrived for the debenture holders to be called in, it being con. 
sidered necessary that they should take action. The minute of 
the resolution was amended to meet the views of the pro . A 
long discussion ensued as to the course to be recommended to the 
shareholders. The course advocated by the directors was opposed 
throughout by several members of the committee, who finally. 
quitted the meeting without a resolation having been adopted. 
Association of Municipal Corporations.—The conference of 
a, of the Association of Municipal Corporations opened on. 
the 2nd inst. in the Royal University Buildings, Dublin. The 
Right Hon. the Lord Mayor of Dublin presided at the opening. 
The Town Clerk of Huddersfield pro That, in the opinion 
of this association, ib is expedient that the Tramways Acb, 1870, 
be amended so as to empower the Board of Trade, on the applica- 
tion of local authorities, to settle and make provisional orders for. 
the construction and working of tramways beyond the districts of 
such authorities, provided that such tramways will form a connec- 
tion with any tramways of such local authorities within or beyond 
their districts ; that a copy of this resolution be forwarded to the 
‘Joint Committee on Municipal Trading and to the President of 
the Board of Trade.” He said there was no sufficient reason why 
this procedure should not be extended to outside tramways. The 
Mayor of Southport seconded the resolution, which was supported 
by a number of speakers, and adopted. 
Accidents.—The Vienna correspondent of the Daily News tele- 
graphed on Tuesday night as follows: ‘‘A terrible accident is 
reported from Budapest to have happened to an electric excursion 
train near there on Monday. Auwinkel, in the Buda hills, is a 
favourite place with Budapesb trippers. Where the electric rail- 
way starts from the station there is a steep descent, which cannot 
be taken unless all brakes are on. Between eight and nine on 
Monday evening the crowd of people, eager to get home, was so 
great that the guards could not keep up any kind of:order. The 
rush 66 the carriages was terrible,-and a passenger, ib is thought, 
mus inadvertently have taken tbe brake off. The train on being: 
started flew down the rails for about a mile, when a sharp curve 
caused ib to jump the metals and fall over on one side. When the. 
unfortunate passengers were dragged out, four were quite dead, 
one died on the way to the hospital, and seven more are so much 
injured as to make death likely. Nearly all were more or less hurt.“ 
At Leeds during the holidays a child was run over and killed by 
an electric car, As it was e that the car was travelling at 
an 5 speed, the crowd vigorously hooted the driver and 
conductor, i ; , 


LIGHTING AND GENERAL, 
‘Epsom.—Ten thousand telegrams were dealt with at Epsom 
Post Office on Derby Day. 8 
Cardig.— The subway under the Ely, which was opened on 
Monday, is lighted by electricity: : | ' 
New Address.—Meesrs. W. T. Glover and Co., Limited, have 
removed to Trafford Park, Manchester. . 
Leith.—There is being fitted up ab the Council-chambors, 
Charlotte-street, a recording voltmeter. l 
Fenton. — The Urban District Council have resolved to defer for 
the present the question of electric lighting and supply. | 
Mexborough.—Mesars. Hudson, Epworth, Barron, Gothwaite, 
and Platt have been added to the Electric Lighting Committee of 


tramcars and omnibuses on Sundays. They also state that they 
Cannot support either the suggestion that the drivers and con- 
ductors should be granted Good Fridays and Christmas Days as 
annual holidays. The committee have under consideration a 
petition from the drivers and conductors for a reduction of hours. 


Falwood.—The Urban Distric) Council are ae to lease 
the tramways to the Preston Corporation on the following terms— 
viz., that the Corporation pay as a rental therefor a sum equiva- 
lent to 8 per cent. on the cost of the present tramways in Fulwood, 
6xcluding the length in Victoria- if so desired, and a further 
sum of 8 per cent. on the cost of the new tramway of tramways. 
The same matter with regard to Walton was also discussed at the 
last meeting of that Urban District) Council, but nothing definite 
was arrived ab. | 

Lincoln.—An agreement has been sealed between the Great 
Northern‘ Railway Company and the Corporation, whereby the 
company abandon their opposition to the Corporation’s Tramway 
Bill. We understand that the Corporation will have to pay £4,000, 
for which they obtain the widening of a street and a certain 
amount of land, the total of which was valued by one of the 
speakers at Tuesday's meeting ab £1,000. On the other hand, it 
was pointed out:that the railway company, in addition to handing 
over 661 yards of land, would allow the Corporation the right of 
erossing their level crossing by electric traction, and had agreed to 
remove the chapel standing on the land and erect another on a 
suitable site in the city.: , 

' Kinver.—The delay in the completion of the electric railwa 
is coming to an end, the matters dispute between the Britis 
Electric Traction Company and the Staffordsbire County Council 
having been settled. The principal matter at iseue was as to: the 
track followed on the road between the Ridge, Wollaston, and the 
Stewpony. Bud there were also collateral matters to be adjusted. 
An appeal was made to the Board of Trade to pronounce on the 
matters that could not be arranged, and Colonel Yorke has been 
down this week and met representatives of the Staffordshire County 
Council and of the company, and also of Mr. P., H. Foley. Colonel 
York bas stated what is to be done, and the line will probably be 
finished in two months’ time. 

Southport.—We learn from the Southport Guardian that the 
work of laying the lines and fixing the electrical equipment is 
rapidly approacbing completion. With the exception of short 
isolated lengths the work is nearly completed, and the system 
should be ready for traffic in the course of. six weeks, or even lese. 
The work of building the cars is well forward, bub the car sheds 
are barely commenced, The poles and overhead wires hare 

ved to be far less unsightly than people had reason to expect. 
anchester-road, however, where there is a complete double 
track, and posts on each side, has a somewhat busy appearance, 
and the network of wires ab the junction of Hartwood-road is not 
exactly decorative in its effect. 

Heckmondwike.—At the last meeting of the Council a letter 
was read from the British Electric Traction Company, Limited, 
pointing oub that the Board of Trade had granted to the Batley 

rporation an order, sabject to confirmation by Parliament, to 
construct a tramline along Halifax-road in the borough of 
Batley. A proviso had been inserted providing for runnin 
oe being obtained by the company over the Halifax- i 

© company intended petitioning against the confirmation of 
the Batley Corporation’s order, and they asked the Heckmondwike 
Council to authorise the chairman and clerk to give evidence 
before the House in support of their proposed action. The 
Council decided to comply with the i bc of the company on 
the same terms as those agreed upon by Dewsbury. 


Leeds.—On Wednesday a regular service of electric tramcara 
was instituted on the York-road route. The Yorkshire Post says: 
The great increase of Whitsuntide tramway receipts in Leeds 
does more than indicate a fine holiday. It speaks of good manage.’ 
ment under an electric system. The greatest recommendation of 
such a system from the point of view of its earning power is that 
cars can be rapidly pub upon a buey route ab ay moment, with 
little addition to the cost of working. The £3, earned by the 
Leeds tramways during four days is much more largely profit than 
id could have been a year ago, and what is more, a year ago the 
tramways were unequal to the task of earning ib. © increases 
day by day were above 34 per cent. upon last year’s record on 
Saturday, 66 per cent. on Sunday, 138 per cent. on Monday, and 
84 per cent. on Tuesday.” | 

‘Paddington.—The Vestry have acaptar a reporb of the Works 
Committee recommending that the London County Council be 
informed tbat in so far as their tramway scheme is in accord with 
the consent given by the Vestry in 1891 to the tramway scheme 
of the Harrow-road and Paddington Tramways Company for 
extending their tramway from Lock Bridge to Edgware- road 
(involving the widening of the Harrow-road by Dudley-grove), the 
Vestry offer no opposition. Further, that the Council be informed 
that the Vestry is strongly.opposed to the laying of the fullowing 
tramways, as suggested in their scheme for 1900.1—viz.: (a) 
Edgware-road and Maida-vale ; (b) Bishop’s-road, from Dudley- 
grove to Queen’s-road ; (c) Inverness-terrace (single line); (d) 
Queen’s-road (eingle line); (e) Uxbridge road, from Invernees- 
terrace to the western boundary. 7 

Isle of Man Tramways.— Last week we gave a detailed account 
of the affairs of the Isle of Man Tramways Company. The com- 
mittee of investigation met again last Tuesday, and we learn from 
the Manchester Guardian that something of a deadlock bas occurred. 
At the opening of the meeting the minute of the resolution of the 
previous meeting was read, and ite accuracy was challenged by. 
the mover and others of the committee of investigation. The 


* 
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the Urban District Council. 

Kirkburton.--The scheme prepared by the Yorkshire Electric 
Power Company also embraces this district. No action has been 
taken by the Council in the matter. . 

Kendal.—The Electricity Committee have instruqted Messrs, 
Handcock .and Dykes to proceed with the preparation of plane, 
specifications, and estimates for the electric works. g 

Commercial Cable Co.—The directors have declared a quarterly 
dividend of 13 per cent., payable 2ad prox. The transfer books 
will be closed at 2.30 p.m. on 20th inst. until 3rd prox. — 
Wood Green.—The Light Railway Committee of the Urban 
District Council bave been instructed to enquire into the question 
of electric light for the district with a view to an early report to 
the Council. 6 ; oe 

Fires.—Two fires broke oub in Reading about four o'clock on the 
Zist ult. on the premises of Mr. Dewes, electrical engineer, and 
Mr. Jackson, general merchant. The damage done is estimated at 
many thousand pounds. p” l a ö 

Beckenham.—A plot of land near Church · road, Shortlands.. is 
to be purchased by the Urban Distric Council for the aum of £275, 
A small portion of it will be used for the erection of a transformer 
station, the remainder to be eold. 2 OG 
' Greenock.—The Electricity Committee of the Police Board 
have selected the following short leet for the post of electrical 
engineer: H. R. Forbes Mackay, Edinburgh; W. M. Nelson, 
Greenock ; and R. W. L. Phillips, Bristol. ae: 
. Appointment Vacant.—In another column will be found < 
notice from the University College of North Wales stating thaba 
Drapers’ Company's assistant lecturer and demonstrator in elec- 
trical engineering is to be appointed ab once. -> — 

Malton.— With regard to the difficulties between the promoters 
of the Malton electric lighting 5 order and the Urban 
District Council, we learn that the promoters have agreed to the 
Council's requirement to erect their works within the distriob. 
| Bangor,—Prof. Taylor Jones will begin in October next a 
systematic course of Tnatraction -in electrical measurement and ' 
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practical electricity for studente proposing to enter the profession 
of electrical engineer at the University College of North Wales. 

Seothill Upper.—The District Council have receivei a letter 
from the Yorkehire Electric Power Company with respect to 
their proposal to supply electric lighting, power, obc., throaghoud 
Yorkshire, asking for the Council’s support, bub nothing has been 
done in the matter. 

Hereford —From the last report of the Electric Lighting Com- 
mittee it appears that the lose on the working during the past 

uarter was £36, while the demand was so satisfactory that 
urther machinery will soon be required. Moreover, the demand 
for gas had not suffered. ' 

Sto .—Thbe Kidderminster and District Electric Lighting 
and Traction Company have asked the views of the Council as to 
supporting an application by the company for a lighting order for 
Stourport. The subject has been refe to the General Purposes 
Committee to report on. 

Personal.—Meeers. Johnson and Phillips's Electric Cable Works 
inform us that Mr. T. M. Harvey has rejoined their staff —We 
also learn that the office of Mr. G..R Peers, 96, Deanegate, Man- 
chester, is now connected with the National Telephone Company’s 
system, the number being 08507. 

Electric Construction Co.—Ata meeting of the first mortgage 
debenture-bolders on Wednesday the International Assets Com- 
pany, Limited, were appointed trustees in the place of the Inter- 
national Trustees Corporation, which latter company has been 
wound up and reconstructed as above. 

Limited. — This 


Engineering Company, 
Company registered with a capital of £5,000 in £1 shores, 
and the object is to carry on the businesses of electricians, eleo- 
trical and mechanical engineers, makers of electrical apparatus 
and appliances, suppliers of electricity, eto. , N 


Newington.—The recent failure of the electric light in several 
of the main thoroughfares was alladed to at the last Vestry 
meeting. Mr. Edwards (chairman of the Electric Lighting Com- 
mittee) said the incident was one of those which were almost 
inévitable in the early days of a new electric lighting undertaking. 


Kidderminster.—The Guardianes have referred to the House 
Committee a saggestion of the electric lighting company asking 
the Guardians if they would be willing to arrange for an electric 
lighting installation ab the workhouse. Ib appears that the gas 
bill is very heavy at the workhouse, and comes to over £265 a 
year. 

Middleten.— Ab the meeting of the Council on June 1 a 
discussion took pace upon the recommendation of the General 
Purposes Committee to spend £100 in fitting the old Council- 
chamber with the eleotric light. Ultimately the recommendation 
was adopted by a majority of six. A furtber amendment that only 
£20 be spend was lost. | 

. The Pacific Cable.—We learn from Reuter’s Sydney corre. 
‘spondent that, in reply to a cable from Mr. Chamberlain, Mr. 
Lee, the Colonial Secretary, has cabled that the Government of 
New South Wales agreed to the recommendations of the Pacific 
Cable Committee, and urged that the work should be pushed on 
as expeditiously as possible. N 

Dick, Kerr, and Co. — We have received from this firm their 
circular (No. 102) illastrating top-seat and single-decked motor - 


cars, as used at Liverpool, Bolton, the Potteries, and Blackpool] 


and Fleetwood, and also circular 103 giving an illustrated descrip- 
tion of the new rolling-etock for the Waterloo and City Railway. 
Views, eections, and curves are given. 

Tanbridge Wells.—The Postmaster-General has issued a license 
authorising the Corporation to establish and carry on a municipal 
telephone exchange. In order to obtain authority to borrow a 
little more than is absolutely required for present necessities, the 
Towa Couucil will apply to the Local Governed Board for 
sanction to a loan of a sum of £10,000. 

Edinburgh —Ab the meeting of the Town Council on the 5th 
insb. iù was resolved to disapprove of the minutes of May 22, 
which fixed the price of the electric light for next year at 331. per 
uit. The Treasurer beld that it should have been 4d., as be did 
not think 33d. left a sufficient margin. Oa a division 25 voted for 
the approval of the minutes and 11 against. l 

London Gasette.—A receiving order has been made out re A. W, 
Hirst, trading as Hirst and Co., St. Michael’s-road, West Croydon, 
Surrey, on debtor’s petition.—The first meeting in the estate of 
G. H. Bentley, 63, Cross- lane, Esrleatown, Lancaster, will be held 
on Juve 15, ab 3 p.m., at the Official Receiver’s Offices, Byrom- 
street, Manchester ; an adjudication order has been made. 


Wellingborough.—Ab the last meeting of the Urban District 
Council a letter was read from the Local Government Board staring 
that ib would be necessary for the Wellingborough Urban Counci 
to obtain a provisional order from Parliament to enable them to 
generate electricity for public lighting purposes. The Clerk was 
empowered to take the necessary stepe to obtain the provisional 
order. 

Aberdeen.—Abt Monday’s meeting of the Town Council ib was 
poe that ib be remitted to the Watching, Lighting, and 

ires Committee to consider and report as to the lighting of 
Union-street west of Union Bridge with eleobricity, so that the 
amount required for the purpose may be included in the estimates 
A 3 N year now current. © motion was rejected by 

vo . 


Pemberten.—At a meeting of the ratepayers convened by the 
District Council the schemes for electric lighting and tramways 
were laid before them, The Chairman stated thab they expected 


express any opinion with res 


in a short time to obtain borrowing powers for electric lighting, 
and they wished to consider whether ib would be advisable to have 
the house wiring done by a free wiring company. Many ratepayers 
gave their opinions, but no resolutions were passe 1. 
Accidents.—Two men were killed by electric shock ab Messrs. 
Adams's Ironworks, Wolverhampton, yesterday week. Ib is nob 
known exactly bow the accident occurred, but it is reported that 
the men came in contact with a live wire.— On Saturday night an 
explosion occurred in an electric light manhole in Jamaica-street, 
Glasgow. A girl who was passing at the time was knocked down 
by the explosion, and the flame ignited her clothes. She was nob 
injured, but was greatly frightened. 
Uzbridge.—The Council have received a letter from the Boa 
of Trade re the Uxbridge and district electricity supply pro- 
visional order and the agreement entered into by the District 
Council and the promoters, stating that the Board have inserted 
in the order all the provisions of the agreement which they are 
advised can be inserted; also thab the Board have no power to 
d to any arrangements ma ie 
between the District Council and the promoters outside their order. 


British Thomsen-Houston Co.—We have received trom this 
Company an extremely well-got-up price-list (No. 33) for overhead 
line material. The frontispiese gives an excellent view of the 
overbead wire construction at Fitzalan-square, Sheffield, while 
various trolley cars, automatic and clamping ears, frogs and 
croesinge, etc., are also illustrated. Prices are given in every 
instance. We have also received from the same Company an 
illustrated pamphlet (No. 65) for automatic circuit b ers, 
form C D, for 125 and 250 volo direct-current circuits, 

John Turner and Sons.—We have received a tabulated list, 
with lithograph, giving full particulars of the enclosed dastproof 
motors made by this firm ab Denton, near Manchester. These 
machines may be used as dynamos or motors, and they are gol thong 
either totally or only partly enclosed. Our attention has n 
drawn to the exceptionally low speeds at which these machines 
are designed to run. Ib is claimed that this is a desirable and 
important feature in an enclosed dynamo or motor, which, how- 
ever, cannot be abtained withoubd a considerable increase in cosb of. 
manafacture. The circular contains a detailed list of prices. 

Nuneaton.— Recently the Atherstone Observer published some 
comments on the Nuneaton electric lighting undertaking by the 
consulting engineer, Mr. Hawtayne, who had come down at the 
request of the Council to inspect and report on the Coton-road 
works. Last week the matter was mentioned in the Council: 
chamber. From the discussion, ib was not all clear whether the 
report in the paper was obtained by interviewing Mr. Hewtayde, 
or whether it was an extract of what Mr. Hawtayne said ab thd. 
committee meeting. A resolution was proposed to write to the 
engineer and draw hié attention to the matter, bub no vote was 
taken on ib. is . i 

Catalogue.—We have received from Meesrs. E. Green and Son, 
of Manchester, a copy of their latest catalogue, which gives all- 
details and information respecting the economiser. The sconomisar 
is ab present a matter "api to interest users of steam plante in 
consequence of the high price of coal. The catalogue commences 
by setting forth the advantages to be gained by the use of an. 
economiser, and gives views of the worke in which they are 

roduced. Details of the construction are then given, and also 

ures obtained in teste, Instructions for repairing economisers 
and several plans of Meesrs. Green’s apparatus conclade bhis 
interesting catalogue. a 

Perth. —A report has jast beon iesued by Sheriff Sym, who, ab 
the request of the Secretary for Scotland, held the public enquiry in 
connection with the application by the Perth Gas Commiesioners, 
to which we have already . for power to borrow £100,000 
under a provisional order. After setting forth the local circum- 
stances, Sheriff Sym says the scheme for the introduction of electric 
lighting appears to be sound, and that in his opinion authority 
may sately be given to borrow £50,000 on the security of the gas 
rates for its extension. It has been remitted tothe L'ghting Com- 
mittee to arrange for the lighting of the new bridge pending the 
installation of the electric light. 

Colohester.—It has been agreed thad intending consumers 
should have the services of an electrical engineer, who would 
inspect the premises and prepare specifications for wiring and 
fitting. Tenders would then be obtained from local tradesmen 
and submitted to the consumer. When the selection had been 
made the work would be done under the supervision of the elec- 
trical engineer. It is proposed to make a small charge of £1 on 
the first £10 outlay, and 10a. for every £10 or fraction of £10 after- 
wards, The consumer will pay 10 per cent. of the total cosb. 
on completion of the installation, and the balance by 20 equal 
quarterly payments. The outlay by the Town Council is esti- 
mated ab £270. 103. 6d. for the first four months. 

Belfast.— Ab lasb week’s meeting of the City Council the Electric — 
Committee reported that having considered the desirability of 
amalgamating with the Gas Committee, they were of opinion that 
the committees should remain as at present constituted. The 
accouatant submitted the abstract of acocunts of the electric 
department, which showed a neb profié of £1,368. 2s. Zd., which 
was considered satisfactory, and he was instructed to place this 
amount to the credit of renewals suspense account. Attention 
was drawn to the resolution recommen the Coancil to autho- 
rise the committee bo make application to the Local Government 
Board for power to borrow £95,000. It was said that the money 
was required to carry oat works which would place the depart- . 
ment in a position to adequately supply light up to the winter of 
1902, The minutes were adopted, 
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Steck Exchange. — The Stock Exchange Committee have 
appointed June 13 as a special settling day for City of London 
Electric Lighting Company’s further issue of 10,579 ordinary 
shares of £10 each, fally paid, Nos. 100,001 to 110,579, and have 
ordered the undermentioned securities to be quoted in the official 
lieb : City of London Electric Lighting Company's further issue of 
10,579 ordinary shares of £10 each, fully paid, Nos. 100,001 to 
110 579, and New General Traction Company's further issue of 
20,000 6 per cent. cumulative preference shares of £5 each, fully 

id, Nos. 54,001 to 74 000. Applications have been made to the 

tock Exchange Committee to appoint a special settling day in 
and to grant a quotation to Johuson-Lundell Electric Traction 
Company’s 40,000 shares of £5 each and Potteries Electric Traction 
Company's £125 000 44 per cent. debenture stock. 


Barrow.—The electrical engineer has been asked to report on 
a scheme suggested by bim for the hire of electric motors to con- 
sumers. A sub committee has been appointed to obtain informa- 
tion as to the price to be charged for current supplied to the 
tramways company and report thereon. The electrical engineer 
has submitted a list of preliminary details as to the supply of 
current to the Barrow tramways, and he is now conferring with 
the company’s electrical engineer in the matter. An application 
for supply of electric current to Messrs. J. Waddington and Sons’ 
works has been accepted, sabject to the usual guarantee of 10 per 
cemb. per annum for two years on the cosb of the main amount, 
£45. The salary of Mr. H. R. Burnett, the borough electrical 
engineer, has been increased by £75 per annum, the engagement 
to be for a further period of three years from this date. 


Tottenham.—Tbe Urban District Council have passed the 
following resolution whieh is being senb out by the Edmonton 
Urban District Council: ‘‘ With a view to the economy in the 
supply of electrical energy for power, heating, and electric light- 
ing purposes, this Council is prepared in the nexd session of 
Parliament joiatly with the other local authorities, or with the 
Middlesex County Council or both, to promote a Bill in Parlia- 
ment or a provisional order (if the objects can be effected in that 

way) for the purpose of enabling the local authorities in the 
northern and easterns portions of Middlesex either jointly by 
themselves or with the Middlesex County Council to ct art land 
and generate electrical energy for the purpose of distributing the 
same in bulk, and for other purposes in which such local autho- 
rities and the Middlesex County Council may have a common 
interest.” 7 

Dudley.—Tbe Tramway and Electric Lighting Committee of 
the Town Council have iesued a report recommending that the 
Corporation wire the premises of all consumers of electricity free 
of charge, exclusive of brackets, pendante, or other fittings, and 
that £10,000 be borrowed to cover the cost. Ib is further recom- 
mended that consumers shall have the option, until further notice, 
of being supplied at the rate of 5d. per unit throughout or at 61. 
per unit for two hours a day, to be determined by the Corporation 
or their engineer, and l4d. per unit for the remaining 22 hours, 
and that no rental be charged for meters. The committee have 
decided that the town hall buildings be fitted with the electric 
light. They aleo recommend that tho offer of tke British 
Westinghouse Company to sell to the Corporation the engine and, 
dynamos, hired to the Corporation, for £1,360, less the sam 
already paid on account, be accepted. 

Bridgwater.— At an adjourned meeting of the Town Council 
last week the following resolution, of which notice had been given 
since the last monthly meeting, was proposed: That taking into 
consideration that opinion is so evenly divided in the Council on 
the electric light, and the opposition in the town so strong, it is 
desirable thab a poll be taken as to whether the Corporation 
shall proceed with or abandon the olectric lighting scheme, such 
poll to be taken on the current burgess roll on municipal lines, 
and the Corporation to abide by the result of such poll, the expense 
of which the proposer guarantees.” Considerable discussion took 
place, bub no vote was taken, as the resolution was ruled oub of 
order. The Mayor stated that it was a resolution to do an illegal 
act, or an acd which the Council had no right to do, and with 
which the Council had no concern whatever, and it was oub of 
order to discuss it, or for him to pub it to the meeting. 


Grimsby.—Ab a recent meeting of the Public Lighting Com- 
mittee the delay in the progress of the works, including the 
buildings, chimney, boilers, and dynamos, was referred to. The 
Chairman eaid that thie was now being rectified, and that it was 
hoped that by October they would be able to meet the demands 
of their customers. According to Prof. Kennedy’s pamphlet they 
would be able to supply the olectric current to householders ab 
5d. per Board of Trade unit, which was pretty much the same 
price as gas. There had been a feeling that 6d. per unit should be 
charged, bab ab 5d. it would be the same as gas ab 2s. 6d. per 
1,000 feet. It was decided to adopt a charge of 5d. Board of 
Trade unit for private consumers. It was also decided to 
dhe current along Abbey-road and Dudley street, and, further, to 
ask Prof. Kennedy to supply specifications for the additional plant 
required to meet the demands of the tramway company. 


Rotherhithe.—The Vestry have received a letter from the 
vestry clerk of St. Marylebone, stating that in 1898 the Board of 
Trade granted to the Vestry a provisional order for the supply of 
electricity in the parish, which order, however, was subsequently 
rejected by a committee of the House of Commons, the 
following session the St. Marylebone Vestry sought, by means of 
a private Bill, to attain their object, bub again meb with defeat. 
They have decided to again proceed in the matter, and being of 
opinion that their future efforts to acquire powers would be gravely 
endangered if the Electric Lighting Provisional Order, No. 11 
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y, Limited) is confirmed 
by Parliament, they invite the Rotherhithe Vestry bo take joint 
action with them in opposing the passage of such provisional 
order, and thus prevent a second private company from obtaining 
the right to generate and supply electricity in that parish, . 


Sunbury.—The negotiations which have been carried on between 
the District) Council and the National Telephone Company, who 
first applied for wayleaves for overhead wires in 1898, have entered 
another phaee. The Council formerly refused to grant leave, as 
the roads were too narrow for the erection of poles. In 1899 the 
application was renewed, and the Council then suggested that the 
wire: should be pub underground, with the exception of a stretch 
from Watersplash-road to the waterworks farm. The company, 
thinking thab this could nob be done, said the matter must be 
allowed to drop, and it was then suggested thab a representative 
should meet the Council and discuss the scheme. This was done 
lasd week, when. at the meeting of the Council, the company’s 
representative said that it was intended to open an exchange in 
Sunbury communicating with London, and for that purpose they 
must have a wire to Walton. The number of subscribers in 
Sunbury would be too few to warrant them in laying all under- 
ground wires, although it would be necessary in some places. 
committee was appointed to meeb the company’s representative 
and survey the roads affected. | . 


Leicester.—In order to ascertain the amount of support that 
would be accorded to a municipal telephone 5 ia Leicester 
if undertaken by the Town Council ab low rates and in a modern 
manner, the Telephone Committee have arranged to conducb a 
canvass for subscribers on the following terms for a telephone line 
and instrument: £6. 6s. per annum, payable in advance, to cover 
an unlimited number of calle; or, alternatively, £3. 10s. per 
annum, payable in advance, and ld. for each call (originated by 
the subecriber), payable every three months. The subscriber may 
be called up by other subscribers without any charge. The above 
rates are for service up to a mile from the exchange, and for any 
excess distance beyond a mile there may be a small extra charge. 
The agreements are to be for one year. Rates for partnership 
lines for unlimited user, or on the toll system,” also for second 
instruments and extensions, are to be quoted on application to the 
canvaseers. Corporation subscribers will have, on payment of the 
usual trunk wire charges of the Postmaster-Ceneral, equal rights 
with the subscribers of any other telephone undertaking to the use 
of the Government trunk lines to other towns. 


Liverpool.—The following is the comment of a Somerset paper 
upon the change-over at Liverpool from a company to the munici- 
paiity. Ib is bub just that one should see both sides of the argu- 
ment, bub we fail to see the logic, or even the correctness, of the 
conclusion given. However, here is the comment: Ab Liverpool 
the Corporation allowed a company to establish the electrical 
concern, but eventually bought it out ab a considerable premium, 
and, having done so, seb to work energetically to improve mattere. 
What is the result? That the Corporation have reduced the coset 
of a unit for lighting, which was 7d. under the company, to 4d. 
under the Corporation, and N the cost of a unit of power 
from 5d. to 2d. The financial results in 1899 were, nevertheless, 
that all working expenses, and the annual instalments of principal 
and interest for redemption of the capital, were paid, and yet 
there was a net profid of £3,000. Strangely enough, the electrical 
engineer who has carried oub this energetic policy is the engineer 
who formerly served the electrical company. What is the explana- 
tion? Why, that when a company has a monopoly and is earning 
a good dividend, ib has no motive bub to fold its hands and resb 
contented with ite happy position. Indeed, with regard to muni- 
cipal trading, it is safe to say that the following maxim seems to 
be unchallengeable: that where a public wand can be supplied 
only by the establishment of a monopoly, thad monopoly should 
belong to the public to be supplied.” : , 2 


Machine Tools. — We have received from Messrs. Geo. Richards 
and Co., Limited, Broadheath, near Manchester, an abridged 
illustrated catalogue of the machine tools, patternmaking 
machinery, air com rs, pulleys, and line-shaft fittings of 
their well-known make. Having regard to the extended applica- 
tion which machine tools, and especially thoee of the automatic 
order, are finding, this catalogue will be found worthy of careful 
perusal. Ib is gradually being recognised that American, German, 
and other competition from outside can be successfully meb only 
by adopting the most modern and economics! means of produc- 
tion in our factories and workshops. But a to the 
gigantic proportions which our home industry already 
assumed before the advent of modern labour-saving machinery, the 
change from the old order of things mast of necessity be more or 
less slow. No opportunity, however, should be lost of replacing 
old machinery by newer and more economical types. Unfortunately, 
our machine-tool manufacturers have not all been eo enterprising 
as some of their competitors abroad in the production of designs 
calculated to meet up-to date requirements; hence orders have 
been lost to the country in considerable numbers, Messrs. Geo. 
Richards and Co., Limited, may, however, be instanced as a 
notable exception in this respect,and we may look to them to 
maintain the * the old country in the manufaoture of 
machine tools of modern and reliable design. 


Seaham Harbour. —Au interesting report bearing upon the 
question of purchase of undertakings was adopted at the last 
meeting of the Council. The Lighting Committee gave the 
history of their negotiations with the County of Darham Electrical 
Power Distributing Company. The report stated that the draft of 
the proposed agreement with the company was submitted to the 
committee and afterwards returned with several alterations, A 
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conference with Mr. Madgen, managing director of the company, 
resulted in the adoption of a draft agreement, leaving, however, 
opea certain clauses giving to the Council the option of purchase 
of the company’s works on certain terms. These terms were the 
subject of considerable negotiations. Ultimately the company 
applied to the Board of Trade to dispense with the Coancil’s 
sanction, and the Board of Trade appointed a meeting ab which 
the option of purchase clause again formed the subject of consider- 
able discussion, The committee agreed to make certain modifica- 
tions. The company, however, rejected the modified clauses, and 
the Board of Trade had since intimated that they had decided not 
to proceed with the company’s penne for their order. The 
urchase clause insisted upon by the company was such as would, 
the opinion of the committee, preclude the Council from 
acquiring the company’s works by purchase, and would give 
them a monopoly of the supply of electricity for a period of 42 
years. The committee, therefore, did nob regret the decision of 
the Board of Trade, as ib would give them an opportunity of con- 
sidering the advisability of taking the matter into their own hands 
ab a later period. 


J. and P. s Ark Lamps.—We have received from Messrs. 
Johnson and Phillips a copy of their new catalogue of Ark 
ea Ib is one of the moat artistic productions of its kind which 
has hitherto come to our notice, besides being, perhaps, the most 
complete catalogue devoted exclusively to arc lighting and 
accessories, The numerous illustrations, in every way admirable, 
are produced direct from the lamps, many of them being printed 
in colours, a feature which both adds to the attractiveness 
and utility of the catalogue, since a better idea of the 
lamp’s actual appearance is thereby obtained, Messrs. Jobn- 
son and Phillipe claim to have taken the lead in employ- 
ing colour printing for the purpose in question. The artistic 
merite of the various designs for interior use are certainly 
done greater justice to by this happy innovation. Great 
credi must be accorded Messrs. Johnson and Phillipe for the 
eminent success which has attended their efforts to evolve suitable 
garniture in which to envelope the Ark lamp in its applica- 
tion to varying conditions and purposes, the result being a 
sories of designs of the most elegant and choice appearance. 
The good burning qualities, simplicity of construction, and 
b durability of the Ark lamp itself are already well 
own, hence need no further recommendation here. The lamp 
has found considerable favour, nob only for street-lighting, bub also 
for the lighting of shops, stores, botels, churches, halls, offices, 
factories, warehouses, etc., upwards of 20,000 being installed for 
these several purposes in various parte of the world. Anotber and 
important merit of the Ark lamp is its moderate price, the 
secret of which must be explained by the long experience which 
Messers. Jobnedn and Phillipe have had in the manufacture of all 


kinds of arc lampe, and to their having laid down s automatic 
machinery for manufacturing the particular type of lamp in question 
in bulk. Owing to this commendable enterprise, the firm are enabled 


to compete successfully with America and Germany in the pro- 
duction of the lamps. The beat materials and workmansbip only 
are employed, and every lamp is carefully tested before leaving 
the works. Besides giving numerous illustrations of the Ark” 
lamp in various garnitures to suit different surroundings, the cata- 
logue in question also includes a number of views of its actual 
application, nob to mention a large number of artistic designs for 
lamp standards and brackets, which alone render it worthy of 
careful perusal, 


Leith.—Ab the meeting of the Town Council on the 5th inst. a 
report was submitted by the electrical engineer, Mr. W. A. Bryson, 
with regard to the pro extensions of the electric light to 
Newhaven and Trinity, for the following extract of which we are 
indebted to the Scotsman. Ib stated that the estimated income 
from public lighting and 40 consumers for this district would 
amount to £700 per annum. The sinking fand and interest on the 
capital expenditure of £10,687. 4s. 3d. would be £748. If, how- 
ever, the main feeders and distributor cables were carried only as 
far as Dudley-gardens, but of sufficient size to bear the extensions 
to Trinity in the future, the cosb would be £5,495 and the esti- 
mated revenue, from 17 consumers and 10 public arc lampe, would be 
£400. The interest and contribution to sinking fund on this amount 
would be £384. 16s. He pointed oub, however, that the number 
of consumers would rapidly increase, witb a consequent improve- 
ment on the annual return. The report concluded as follows: 
ʻ As there seems to be a feeling in the minds of several members 
of the committee that I have deceived or misled them regarding 
the capacity of the cables throughout the burgh, I would respect- 
fully point oub to them that my instructions were to lay down an 
installation for the burgh of Leith, including engines, boilers, 
dynamos, mains, etc., for 12,000 8-c.p. lamps, which is practicall 
the scheme accepted by you in Prof. Kennedy’s report. I thin 
id must be patent on reflection that it is rather too much to expect 
that the same feeders, as designed for 12,000 eels lampe, can 
carry 20,000 8-c.p. lampe, which is our present satisfactory condi- 
tion.” Ib was agreed to delay consideration fof, the. pro 
extension. Bailie Manclark reported on the progress of the 
electric lighting station since its commencement in February, 1899. 
The number of consumers bad increased from 76 in May, 1899, to 
210 in May of this year, with a total equivalent of 18,098 8 c p. 
lamps. The income for the 104 manths of last year amounted to 
£3,370, and the working costs to £2,348, giving a gross profit of 
£1,071. The amount due for interest and contribution to sinking 
fund amounted to £1,721, which made a neb deficit of £649, to 
cover which £1,000 was borrowed from the burgh assess 
ments, and of this sum £350 had been carried forward. He 
pointed out that included in the amount of £1,721 was a sum of 


“en 


THE ELECTRICAL ENGINEER, JUNE 8, 1900 


£604, which they had repaid the Public Works Loan Board, and 
the Corporation were therefore entitled to claim as their own 

of the station amounting to that value. Adding the £604 which 
they had repaid to the £350, making £954, and taking this from 
the £1,000 borrowed from the general assessmente, they had a 
deficit of £45, which was practically their deficit for the first 
10 monthe’ running. This statement showed, he said, that it was 
quite evident they were on the right lines, and he thought that 
before 12 months were up they would have a surplus on 

The Council ä the recommendation to appoint Mr, 
J. Gray Soott, Whitehaven, electrical engineer for the burgh in 
room of Mr, Bryson, resigned. 


LEGAL INTELLIGENCE. 


CROMPTON AND CO. (RE ELECTRICAL POWER 
SYNDICATE). 


On Thareday last week, the case of Crompton and Co. (re the 
ieena poe Syndicate) was heard before Mr. Justice Wright 
and a8 jury. 

Mr. Bray, Q C., and Mr. Mellor were counsel for the plaintiff 
company, and Mr. Terrell, Q.C., and Mr. Dunham appeared for 
the defence, 

Mr. Bray, in opening the case, sald that the plaintiffs, Meesrs. 
Crompton and Co., were a large electrical manufacturing company, 
having worke at Chelmeford and offices in London. The defendante 
(the Electrical Power Syndicate) were then in liquidation, bub it 
must not be thought that they were insolvent, as the shareholders 
had had all their money returned, with a dividend of 100 per cent., 
and after this there were aesote which would be sufficient to pay 
a further dividend of some 250 per cent. The company had done 
its work, and was being wound up in consequence, and plaintiffs 
claimed to have a title bo some of ite assets. Messrs. Crompton 
and Co. claimed that, having rendered large services in the pro- 
motion and after the promotion of the syndicate, there was an agree- 
ment made by which plaintiffs and other companies which had 
rendered similar services should have the right to be contractors 
to the syndicate for such electrical plant and machinery as th 
would in the ordinary course require. They had been refa 
theee contracts, the syndicate had repudiated all liability, and 
plaintiffs asked for damages, which would represent the profits 
they would have made on bheir share of the contracts. As an 
alternative, they said that if there was no such agreement they 
were entitled to be paid for services rendered. In 1898 Mr. 
Addenbrooke, an electrical engineer, of Wolverhampton, was pro- 
posing a scheme for having a central station in Staffordshire to 
supply electrical power to towns near Birmingham, where there 
were many manufacturers needing it for their works, and there 
was between Birmingham and Wolverhampton an extensive 
manufacturing country and a very large demand for power. Mr. 
Addenbrooke, in order to carry oub bis scheme, had to look out 
for some person of high standing in the electrical engineering 

rofession to assist him, and he was advised to aek Mr. Crompton. 

r. Crompton was not able to be present ab the trial, as he had 

one to South Africa with the Volunteer Electrical Engineer Corps. 

r. Crompton and Mr. Addenbrooke had interviews, and went 
into the matter in great detail. Mr. Crompton and Mr. Albright, 
a fellow- director of the firm, agreed bo form a syndicate to 
oub the idea. The company was incorporated on June 10, 189), 
and id was arranged that Messers. Crompton and Co., Mesers. 
Callender and Co., and Messrs. Parker, an electrical company in 
Wolverbampton, should be contractors to the syndicate. It 
was estima tba the total work to be done by these firms 
would amount to about £150,000, of which each was 
to receive as nearly as possible an equal share. Ib was 
also provided that any disputes that might occur should be 
settled by arbitration. Then the Midland Electric Supply Cor- 
poration was formed by the syndicate to work the provisional 
order, and ib was agreed that if the corporation took over tbe 
concern the syndicate was to pay to the contractors 15 per cent. of 
the money actually paid to it. Later another dynamo firm came 
in, and arrangements wero come to under which the plaintiffs 
should have received some £2,500 for their services. The fact, 
however, was that the syndicate sold to the third company without 
making any provision for Meesrs. Crompton, and plaintiffs’ claim 
was that they were entitled to ab least one-third of the profit on 
= contracts for the machinery and plant for carrying out the 
scheme. 

Mr. Mellor then read the affidavit of Major R. E. B. Crompton, 
head of the plaintiff firm. 

Mr. Justice Wright said ib appeared thab there bad been 
members of three firms who made themselves directors of the 
syndicate, and made a contract that they should each have a third 
of the work and profite. It seemed to him that Mr. Crompton had 
not done more than look after his own interests. 5 

Mr. Terrell, for the defence, sald he would submit that there 
was no foundation for the action in law. The contract ail 
against him was a verbal agreement made by Mr. Albright, on 
behalf of Cromptons, before the syndicate which was eoughbd to be 
charged with that contract was istered, and it was a contract 
that was outside the powers of the memorandum of association, 
and so could nob be adopted after. Ib was nob a contract to do 
work, bub a reward for certain services rendered to the promoters 
by entering into a contract to make another contract if called 
upon to do so. Ib was, in fact, a contract to give them an option. 
Id was ultra vires of the memorandum of tion, and they had 
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no right to make such a contract. Resolutions passed by a meeting 
of directors did not make a contract. 

After some remarks from his Lordship, counsel on both sides 
had a consultation, which reaulted in terms being arrived ab 
3 which the defendants were to pay plaintiffs £750, without 
costa, 

The case was then withdrawn on the above terms. 


— a —— i 


COMPANIES’ MEETINGS AND REPORTS. 


TELEGRAPH MANUFACTURING. 


The ordinary general meeting of the shareholders of this Com- 
any "e held on the 3lsb ult. at the Law Association Rooms, 
iverpoo 


Mr. James Tayler, chairman of the board of directors, pre- 
sided, and, in moving the adoption of the report and accounts 
(published in our last issue, and which were accepted as read), 
remarked that it was a great pleasure to the directors to meet the 
shareholders with such a satisfactory increase in their business and 
profite. Their gross profit for the past year amounted to £41,284, 
which was an increase of £13,012 over the figure for the previous 
year. Daring the year also their property and assets, including 
good will. had increased from £127,142 to £146,870 in consequence 
of extended works, and the purchase of 10 acres of land adjoining 
their works, and the railway at Helsby, which they believed would 
prove a very valuable acquisition. After deducting depreciation, 
which was off prime cost, the total of their plant and buildings 
account now stoed ab £138,342. The stock-in-trade stood at about 
£84,000, which was rather large, but necessitated by the frequent 
demands for immediate supp . They had a large stock ab the 
Cape, of which they hoped to be able to dispose quickly now that 
hostilities were am a) 

The proceedings then became especial, when the Chairman 
moved that the capital of the Company be increased to £300,000 
by the creation of 20,000 additional ordinary shares of £5 each, 
ranking for dividend and in all other respecte with the existing 
ordinary shares of the Company. He added that the immediate 
issue woald be 5,000 shares ad a premium of £4 per share, the 
existing shareholders to have the firab option of ing them up. 
The amount of the premium, £20,000, would be added to the 
reserve fund, The increased capital was required through the 
large and rapid extension of the business of the Company. 

Mr. John Shaw, who seconded, said his 20 years’ experience of 
electrical industries convinced him that the Company had a very 
prosperous future before it. 

The resolution was carried unanimously. 


INDIA RUBBEB, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


The half yearly general meeting of this Company was held on 
the 31st ult. ab Cannon-street Hotel. 

The Hon. Henry Marsham presided, and referred to the 
improvement of general business and to the inorease in the 
Company’s submarine cable work. The Company’s steamer 
‘* Silvertown ” would in a few days sail to lay about 1,000 miles of 
cable between Canso (Nova Scotia) and New York. They hoped 
to complete the laying of that cable with euch dispatch as to 
enable the Silvertowu to return to England just as the Com- 
pany were on the point of completing the manufactare of a cable 
to be laid between Waterville, in Ireland, and Weston-saper-Mare. 
The steamer ‘‘ Dacia had returned safely from her voyage to the 
West Indies, and the steamer ‘‘ Buccaneer” was now on charter 
to the Western Telegraph Company. Competition was keen, the 
price of raw material high, and coal now cost about 25 per cenb. 
per ton more than in the spring of 1899. A satisfactory agree- 
ment had been come to between the Dunlop Based Tyre 
Company and the Palmer Tyre Company, which concerned this 
Company as shareholders and managers of the Palmer Company. 
The Board of this Company much appreciated the assistance 
which their solicitor (Mr. Stirling) had rendered in dealing with 
these very difficult negotiations. 

The payment of an interim dividend of 24 per cent., or 68. per 
share, free of income tax, was agreed to. 


———————————— 


PROVISIONAL PATENTS, 1900. 


May 24, 


9561. Improvements in faseboards for electric lighting and 
the like, Charles Curwen, 70, Palace-chambers, West- 
minster, London. l 

9563. An electrolysing process for zino and other salts with 
soluble anodes. Charles Denton Abel, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London, 
(La Société des Piles Electriques, France.) 

9567. Improvemonts in electric traction on a road contact or 
Mike system. Silvanus Phillipe Thompson, 322, High 
Sane London. (Partly by Miles Walker, United 

bates. 


9576, Improvements in telegraphic transmitting, receiving, 


and translating arrangements. Alexander Muirhead, 
323, High Holborn, London. 


9579, Improvement relating to telephonic apparatus. Victor 
Veysy, 45, Southampton - buildings, Chancery - lane, 
London. (Date applied for under Patents, etc., Act, 1883, 
Sec. 108, Oot. 24, 1899, being date of application in 
France.) 

9592, Improvemonts in accumulaters or secondary batteries 
for traction, motivo power, or lighting purposes. 
Alexander Bluhm and Julius Posnansky, 306, High 
Holborn, London. 

9612. Improvements in a commutating switch and combina- 
tions of electric motors and batterics for controlling 
electrie carriages and like purposes. Henry Francis 
Joel, sen., 74, Windsor-road, Forest Gate, London. 

May 25. 

9622. Improvemonts in or rolating to electric storage 
batteries. Job Thomas Niblett, Malcolm Sutherland, 
and Elias Marcuson, 61, Chandos-street, Strand, London. 

9631. A new or improved detective lock or seal for gas and 
elect: ic meters, electrical demand indicators, and fuse 
boxes, or for any other uses or purposes to which 
same may be applicable. Charles Orme Bastian, Birk- 
beck Bank chambers, Southampton-buildings, Chancery- 
lane, London. 

9632. Improvement in electrical accumulators or secondary 
batteries. Walter Hibbert, 101, Goldhurst - terrace, 
South Hampstead, London. 

May 26, 

9699. Improvements in or relating to electric clocks or 
watches. Arthur James Henderson, 29, Westbourne 
Park villas, Paddington, London. 

9711. Improvements in protectivo devices for use in the 
distribution of high-tension alternating currents, 
Reginald Page Wilson, Clun House, Surrey street, 
Strand, London. 7 À 

9716. Improved electric railway conduit. Edward Bennett 
Viles, 322, High Holborn, London. 

9730. Au improvement in electric switches. Frederic Stanho 
Worsley and Frederick James Green, Birkbeck Bank- 
chambers, Southampton- buildings, Chancery-lane, London, 
(Complete specification.) 

9731 Improvements in apparatas for use in the electro- 
deposition of metals. Sherard Osborn Cowper-Coles, 
47, Lincoln’s-inn fields, London. 

9744. Improvements in telegraphy. John Lea and Joseph 

Taylor, IB, Dyott-street, New Oxford-atreet, London. 

9746. Improvements in olectrolytic meters. Arthur Wright 
and the Reason Manufacturing Company, Limited, 
Norfolk House, Norfolk street, Strand, London. 

May 28. 

9750. Improvements in junetion boxes, crosses, tees, bends, 
draw-in boxes, and other fittings for metallico conduits 
for electric cables and wires and for similar purposes. 
Cope, Allman, and Co., Limited, and William Allman 
Icknield-:quare, Birmingham. | 

9751. Au automatic diso-catoh lever ewiltch for electric tram- 
ways. Samuel Eyre, Glenholme, North-road, Wolver- 
hampton. : 

9760. Improvements in electrical maximum-demand indicator 
George Hookham, 18, Southampton buildings, Chancery- 
lane, London. 

9768. Improvements in the manufacture of clectric railway 
rail-bonds. Thomas Joseph McTighe, 77, Chancery-lane, 
London. (Complete specification.) 

9784. Improvements in olectric switches. Walter Frederick 
Jones, Albert Works, Beaver-lane, Hammersmith, London. 

‘May 29. 

9833. A new or improved method and apparatus for auto- 
matically operating and controling signal lights on 
board ships where electricity is employed. John 
William Garrett, York-streeb, Hull. 

9873. Improvements in electric motors, batteries, and ocon- 
nections thereof for propelling automobiles and like 
vehicles, John Hewitt, Charles August Lindstrom, and 
Thomas Hewitt, 18, Buckingham-street, Strand, London, 
(Complete specification. ) 

May 30. 

9944. Improvements in incandescent electric lamps. Bernard 
Mervyn Drake and the Nernst Electric Light, Limited, 
66, Victoria-street, Westminster, London. 

9953. Electric switches. Alvi Twing Baldwin, II, Queen Victoria- 
street, London. a 

9954, Electric air. pumps. Alvi Twing Baldwin, 11, Queen 
Victoria-street, London. E 

9955. Improvements in electric railways systems. The British 
Thomson-Houston Company, Limited, 83, Cannon-sbreeb, 
London. (William B. Potter, United States.) (Complete 
specification. ) 

9957, Improvemonts in telephone signalling systems. Newman 
Henry Holland, Fairfield, Kingston-en-Thames. 

9962. Improvements in or relating to alternate-current induo- 
tion motors, George William Money, 322, High Holborn, 


London. 
9975. Improvements in Robert Grisson, 


electrical transformers. 
45, Southampton - buildings, Chancegy-lane, London. 
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9968, Magnetic separators. Oliver Imray, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(Mechernicher Bergwerke - Actien - Verein, Germany.) 
(Complete specification. ) 

9971. An improved method of utilising electrical earth 
currents. Emil Jahr, Birkbeck Bank-chambers, South- 
ampton buildings, Chancery-lane, London. 

9988. Electric signalling device for prevonting railway 
collisions. Guiseppe Del Monaco, 18, Backingham- 
street, Strand, London. 

May 31. 

10001. An improved method and means for controlling the 
speed of electric motors, Charles William Dawson, 
30, Perk-row, Leeds. 

16022. Improvements in electric tramways or railways on a 
conduit system. Matthew Gaughren, 115, Sb. Vincent- 
street, Glasgow. 

10026, Electrical appliance for working pile drivers. James 
Garvie, Devanha House, New Southgate, London. 

10020. Improvements relating to the distribution of electric 
current. Norman Wilson Storer, Westinghouse - build - 
ing, Norfolk-street, Strand, London. (Date apple’ for 
under Patente, ete., Act, 1883, Sec. 103, Nov. 1, 1899, 
being date of application in United States. ) 

10031. Improvemonts in are lamps and in tho manufacture 
of the same. Ernest William Bohle and Hermann 
Bohle, 77, Colemore-row, Birmingham. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on June 23. 


1899. 

11172, Apparatus for controlling olectric currents, especially 
applicable for charging secondary batteries or 
accumulators. Veritys, Limited, and Steele. 

11506. Carbons for electrie arc lamps. Fleming. 

12789. Telephone systems. Weinmar. 

13280. Channol rails and current supply for electric tram- 
ways. Smith. 

14033. Means for constructing a thermepile and for utilising 
solar rays and ether energy for the purpose of 
generating, transmitting, storing, and usibg thermo- 
electricity. Dunn and Bromhead. 

14235. Apparatus for measuring time by electricity, Hoefb. 

14449. Wireless telegraphy. Brown. 

14569, Dynamos. Sayers. 

15135. Electrical clook arrangements and apparatus. 
and Leake. 

15178, Brushes of dynamos, Chaplin. 

15440. Electric incandescent jamps. von Recklinghausen, 
Vogt, and Nernet Electric Light, Limited 

15644. Electrical ignition apparatus. Küpper and Vorreiter. 


Hollins 


15720. Electric are lamps. Crompton and Co., Limited, Hodgson 
and Tubbs, 
18870. Manufacture of electrical insulating material. Boult. 
(Jungbluth.) 
1900. 
5496. Process for dopositing pure tin by electrolysis. 
Quintaine. 
6188, Armoured conduits for electric wires. Boutillier and 
Hunter. 


7695. Wall plugs for electric lighting and heating. Galsworthy. 


TRAFFIC RETURNS. 


Increase 


Returns for Total receipts for 
Line. week or half-year. 
Ending 1900. 1899. decrease. | 1900. | 1899. 
£ £ £ £ £ 
Aberdeen Corp’rat’n| June 2 645 527 + 18 30,781 26,576 
Birmingham Tram | | 
ways Co „ 2 4 5004, 232 + 268 91.225 86,497 
Blackburn Corp'rat'nn — — | — — — — 
Blackpool Corporatnu. May 31 | 455, 905. — 450 3 271 3 680 
Blackpool- Fleetwood June 2 370 887: - 517 | 5,894 7.370 
Bolton Corporation... — — — — — 
Bradford City Trame; — — — a — 
Bristol Tramways Co. ,, 1 3, 046 3 055 — 9 — 
City & South London ,, 2 1.434 960 + 474 27,752 23.193 
Dover Tramways .... „ 2 185; 186 — 13,587 3.446 
Dublin U. T., elec. care „„ 1 3.412 1.277 42,1355 — — 
Dublin S. PD. Electric l 952 125 — — 
Halifax Corporation May 26| 747 583 + 164| 5.371 3,709 
Pon i rat’n E.S. See — — a — 
verpool Corporat'n „ 266 8, 108 7, 246 + 862 147.458 128 763 
Liverpool 5 Juue 3 1.352 1,478 - 126 31,009 30, 326 
Sheffield Corporation „, f = = 2 
South 8 a „ 1695 619 + 76 14 335 13,884 
| | 
a Binoe April 1. ò Partly electrical. 
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COMPANIES’ STOCK AND SHARE LIST. 
Name. E E 3 N 
Commercial and Industrial. — 
Aron Electricity Meter, 6 p. o. Cum. Pref. Shares, 1-125, 000 1 3-3 
British Insulated wires < Ord., 1-40, oo ce 6 ~ 11.12 
6 per cen Cum. Pref.. 1 1-37, 500- ere 8 „ 6 15. 
eee 6 per poy M 6 6% „„ „0 eccone 100 — 98. 
British Bldotzic Works, ary, 5 000 66 „% 2„»„%.ög7 1 as R 
pee ee 7 9 . 1 18/16-15/16 
3 Dean 9 . . 108 . 90-101 
British W uf., 6 per cont: t Pref... 6 .. 
Brash Electrical Engineering, 9 sas A 2 us 2 
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NOTES. 


Physical Society.—At tho next meeting of this society 
the following subjecta will be presented : “Notes on Gas 
Thermometry,” by Dr. P. Chappuis; A Comparison of 
Impure Platinum Thermometers,” by Mr. H. M. Tory; 
and a note On the Law of Cailletet and Mathias and the 
Critical Density,” by Prof. J. Young, F.R.S. 


Society of Arts.—Remember that the annual- con- 
versazione of this society will this year take plaee at the 
Natural History Museum on Wednesday, June 20. The 
reception by the chairman, Sir J. Wolfe Barry, is to com- 
mence at 9 p.m. The bands of the Coldstream Guards and 
Royal Engineers pave been secured to supply the musical 
entertainment. 

Music.—We have received from the American Academy 
of Arts and Sciences a copy of a paper read by Mr. C. R. 
Cross on “ Historical Notes Relating to Musical Pitch in 
the United States.” In this paper is a history of the 
efforts made to obtain a good musical pitch in the United 
States, and contains many tables setting forth the results 
obtained by experiments with tuning-forks at various 
dates. The paper is well worth reading by those interested 
in the theory of music. 


St. Marylebone.—The St. Marylebone Vestry are now 
asked by their Parliamentary Committee to recommence 
action against the Metropolitan Supply Company because 
that company has broken up the carriageways of Edgware- 
road and King-street for the purpose of laying mains. The 
full facta of the case are not known to us, but we do not 
see how the Vestry is able to prevent the company from 
carrying out its obligations, and using the powers which 
have been conferred upon it by Parliament with respect to 
breaking up the streets. 


Municipal Trading.—The Kingston-upon-Thames 
Municipal Trading Act, which received the Royal assent 
on the 25th of last month, allows the Corporation to deal 
in electric light fittings and to erect the same, The Act 
also provides that they may hire electric light fittings out 
and maintain the same at an annual charge. We are 
pleased to note, however, that in this Act, which goes 
quite far enough to offer strong competition with private 
enterprise in Kingston, the Corporation are debarred from 
manufacturing electric light fittings. The powers granted 
have previously been given to other corporations, and 
hence there cannot be much reason brought forward 
against the Kingston-on-Thames Corporation receiving 
them. Provided, however, that the local contractors are 
active in meeting tho requirements of the Corporation, and 
are doing their work at reasonable rates, we trust that 
the Corporation will not use their powers to compete with 
their own ratepayers out of public funds. 


Bicycle Lights —The intelligence of the members of 


the police force has been questioned from time to time, but. 


we cannot understand a constable taking a small electric 
light to be the end of a cigar. The case in point was one 
brought before Mr. Bros at North London Police-Court, 
Mr. Joseph E. Thornton, of Hillside-road, Stamford-hill, 
was summoned for riding a bicycle at night without 
having exhibited thereon a light. The defence was that 
though there was no light attached to the machine, still 
the defendant had a small electric light in the buttonhole 
of his coat, which, it was contended, was sufficient to 
comply with the Act of Parliament. The constable 
admitted that he could see this light some distance off, 
but said that he thought it was a lighted cigar. The 
contention that the light was on the man and the man 
was on the machine did not hold, as the magistrate stated 


that the Act said that the light must be attached to the 
carriage, and he consequently imposed the nominal penalty 
of 1s., with 2s. costs. 


Bonding.—The value of any system of bonding rails 
depends on two factors, the first being the design of the 
bond, while the second: and more important factor is the 
workmanship in fixing the bond, Even the best bond 
on the market is rendered imperfect through ignorance or 
carelessness in fixing. We note in the Street Ratlway 
Journal that a number of the American street railway 
companies have introduced a system of piece prices in 
fixing bonds, which is said to work very advantageoasly. 
Tho resistance of every bond installed is measured in terms 
of the rail length, and if the resistance of the joint is less” 
than that of 8ft. of rail the bond is accepted. If the 
resistance comes out at the equivalent of between 8ft. and 
12ft. of rail only half price is paid for it, and if it is more 
than equal to 12ft. of rail the joint is rejected, and has to 
be remade by the workmen. A system like this tends to 
make the men exceedingly careful, and we do not doubt 
that if reasonable care is taken the men can earn more 
money under the new system than with a standing 
wage. 

Tramway Strikes.—There 8 been numerous 
accounts in the daily papers of the large amount of damage 
done by the street railway employés at St. Louis while 
on strike. It is interesting in this connection to note the 
actual demands of these employés, which are such as to. 
make it impossible for any company to run a commercial 
undertaking. These demands are as follow: That the 
company shall force all its employés to join their union, 
and shall henceforth employ union men only; that the 
company shall not engage or. discharge men except with 
the consent of the union; arbitration to be resorted to in 
every case when the company and the union cannot agree 
upon the propriety of the discharge; that if the union 
suspends or expels a member the company must discharge 
him also; that all changes in time table shall be submitted 
to union officials for approval at least 48 hours before 
going into effect. If these demands were granted, discipline 
could not be maintained amongst the employés, and the 
result would be neither to the advantage of the public 
or of the men themselves. 

London County Council Tramways.—The London 
County Council are proposing to make a large number of 
tramway extensions in the near future, for which they 
have to ask the consent of the local authorities. A number 
of these extensions are through busy streets, in which the 
tramways will be far from a convenience to the general 
public. For instance, it is proposed to run a line through 
Queen. Victoria-street, another along Shaftesbury-avenue 
to Piccadilly-circus, and another down Farringdon-street 
to Ludgate-circus. The opposition to these tramways is 
quite reasonable, in spite of the fact that in each case. the 
roadway has a considérable width. This width is often all 
required at times for the ordinary vehicular traffic, and 
even if tramways were constructed they could only be 
looked upon as a temporary expedient. The ultimate 
solution of the congested traffic problem is more intimately 
connected with the deep-level electric lines, such as is now 
about to. be opened frum the Bank to Shepherd’s Bush. 
It will be interesting to see how far this line succeeds in 
displacing the omnibus traffic, which is such a large factor 
in the congestion of Newgate-street, Holborn, and Oxford- 
street. 

Electrolytic Corrosion.—Mr. Samuel Sheldon’s paper 
on the Electrolytic Corrosion at Brooklyn,” read before 
the American Institute of Electrical Engineers contains 
some interesting features. Thus he finds that in the hours 
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of heavy load about 1,100 cars are in operation, and the 
total current output from the seven power stations is about 
47,000 amperes. The means for returning the current 
were described, and also the contemplated use of the 
structures of the elevated railroad for this purpose. He 
found differences of potential between the rails and the gas- 
mains and hydrants varying from a fraction of a volt to 
25 volts. It was especially noteworthy that no electrolytic 
corrosion of the cast-iron water-mains has been discovered 
in the city, although numerous cases have occurred in which 
the service pipes were attacked. Only within the last year 
has corrosion of the gas-mains been found, though in one 
block 38 service pipes were destroyed. The gas company 
attributes a leakage due to this action of 13 per cent. of its 
entire output. The underground tubing of the Edison 
Company has also suffered considerably. It was noticeable 
that cast iron showed an immunity against corrosion; a 
condition which the paper undertakes to explain. 


Municipal Lighting.—We have had in the past to 
say a good many hard things about the Hackney Vestry 
and their electric lighting arrangements, or rather their 
neglect to make any arrangements for the electric lighting 
of their district. Since Mr. R. Hammond has been 
appointed by the Vestry to act as their consulting elec- 
trical engineer this bas been changed, and the Vestry 
has authorised Mr. Hammond, as their engineer, to spend 
a sum of money which will enable very large works to be 
laid down and mains provided for electric lighting. The 
question as to the charges for the supply has now come 
before the committee, and we are pleased to see that the 
committee has adopted Mr. Hammond’s recommendation 
that the lighting charge should be 4d. per Board of Trade 
unit. Wnen the energy is supplied for power purposes, the 
charge will be only 2d. per unit. It is well known that a 
profitable supply can be given at these prices, and they 
will induce a large number of consumers to come on, and 
thus hastcn the time when the works will be loaded. Such 
a course is much better than trying to make a profit in 
tho first year or so of working, which profit is provided by 
thoso enterprising ratepayers who first take the light. 
These first consumers are thus made to pay more than 
their share of the cost of the undertaking, which is neither 
fair to them nor to the advantage of the general public. 


Accidental Death.—Tho above heading is the verdict 
which was arrived at at the coroner’s inquest respecting 
the death of two workmen at Mars Ironworks, Wolver- 
hampton. These two men were killed by an electric shock 
from an iron wire used to suspend an arc lamp, which was 
supplied on the continuous-current series system. This 
suspension wire had evidently become connected with the 
line. The evidence brought forward at the inquest was to 
the effect that the plant in question had only been installed 
recently, and that the machines and lamps, which were of 
the Brush type, bad been purchased second-hand. The 
installation was done by a man who had not an intimate 
knowledge of electrical engineering, and hence was not 
acquainted with the necessary precautions to be made 
in carrying out high-voltage installations. The firm 
on whose premises the men were killed will, of course, 
give compensation to the relatives of the deceased, but 
we are surprised to find that they were not censured 
for their neglect to obtain proper supervision when erecting 
the plant in question. The remarks of an expert witness 
and of the coroner on the relative dangers of high-voltage 
and low-voltage systems would be largely nullified if only 
proper supervision were given when carrying out work. 
On the whole we consider the firm is exceedingly fortunate 
not to have a verdict of manslaughter returned against 
them. 


fr 


Motor Wagons.—We have received from the Liver- 
pool Self-Propelled Traffic Association an advance copy of 
the conditions for the 1901 trials of motor vehicles for 
heavy traffic. The object of the trials is to provide a 
means for making a preliminary test of types of heavy 
motor wagons suitable for haulage operations in Lancashire 
prior to their being taken over by a Lancashire syndicate 
to be formed to conduct road transport between Liverpool 
and other Lancashire towns. The trials commence on 
June 3, 1901, and continue till the 7th. There will be 
six judges of the competition, each being a well-known 
man in engineering circles. The vehicles will be divided 
into three classes, according to size, weight, carrying 
capacity, and speed. The cost per entry for each vehicle 
will be 10 guineas, and each competitor is to have his 
vehicle ready for inspection by the judges on May 31, 
1901. A requirement for electrical vehicles in these trials 
will be that they must have a battery power to travel 40 
miles with one charge, and the points considered will 
include the nature of the arrangements for varying the 
discharge rate, the method of carrying the battery and 
replacing the same, the simplicity of the controller, and 
the units consumed per mile. The hon. secretary of this 
association is Mr. E. Sbrapnell Smith, Royal Institution, 
Colquitt-street, Liverpool, from whom all information can 
be obtained. 


The American Institute of Electrical Engi- 
neers.—At a meeting of the institute held at Phila- 
delphia last month, Mr. Carl Hering was elected president 
for the ensuing year by a large majority. We offer our 
hearty congratulations to Mr. Hering on his appointment, 
and also on the fact that he will represent the institute at 
the congress in Paris in August next. A report of the 
committee on units and standards was read as follows: 
“ We consider that there is need for names for the absolute 
O. G. S. units in the electrostatic and the electromagnetic 
system; also for suitable prefixes to denote decimal 
multiples and submultiples of these units, in supplement 
and addition to those already in common use. That the 
international electrical congress convening this year at 
Paris should be urged to bestow the above-mentioned 
names and create said decimal prefixes, That much advan- 
tage would accrue to a universal ‘ rationalisation ’ of electric 
and magnetic units, and that the congress be requested to 
consider the means and advisability of such ‘ rationalisa- 
tion.“ Commenting at length on these resulta, Dr. 
Kennelly pointed out the need of a system of units not 
immediately based on the C.G.S. system. He explained 
that the 4 7, which was said to prove so objectionable in 
magnetic formulæ, was not quite so bad as it had been 
painted, but the committee wished to avoid to a certain 
extent its use. 


Electrolysis of Fused Salts.—The following is an 
abstract of a paper contributed by Mr. R. Lorenz to the 
Zeitschrift fuer anorg. Chemie. The abstract, which appears 
in the Journal of the Chemical Society, reads as follows: 
“ An investigation of this subject from the point of view 
of Faraday’s law shows the great importance of keep- 
ing the electrodes apart, and indicates the conditions 
under which trustworthy values of the EMF. of 
polarisation and its temperature coefficient can be 
obtained. The current yield in the electrolysis 
of fused lead chloride diminishes rapidly as the 
temperature rises, having the value zero at the boiling- 
point of the salt; this rapid fall is due, not only to the 
accelerated diffusion of the lead and chlorine vapour in the 
fused mass, but also to the increasing vapour tension of 
the lead. At constant temperature, the yield increases 
with the current density and with the distance between 
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the electrodes ; it diminishes as the depth of immersion of 
the anode increases, whilst it is almost quantitative when 
the anode is quite separated from the cathode. From the 
above results, it follows that a tube with the electrodes 
close together is an unsuitable and uneconomical form of 
apparatus for the electrolysis of fused salts; in such an 
arrangement, the longer the experiment lasts the poorer is 
the percentage yield, owing to the more complete diffusion 
of the products.” 

Centrifagal Railway.—The American Railway Com- 
pany, of 6, Wall-street, New York, have solved the problem 
of enabling human beings to emulate the flies walking on 
the ceiling. In order to do this they have made use of the 
well-known laws of centrifugal force in connection with a 
eycle railway, on which the passengers and cars are inverted 
at one portion of the run. For this purpose a vertical loop 
with a diameter of about 20ft. is constructed in the line. 
The car approashes this loop from a steep incline, which 
gives it a great speed. The centrifugal force, when passing 
round a circle 20ft. in diameter, is quite sufficient to keep 
the passengers and cars from falling downwards. On leaving 
the loop a slight up-grade is provided to finally stop the car. 
If the thing is worked out mathematically, it will be seen 
that the comparatively reasonable speed of 12 miles per 
hour is quite sufficient to prevent the passengers falling 
out of the car when they are inverted at the upper part of 
the loop. As an additional safeguard, however, they are 
strapped in. An advertisement of the above company 
discloses the fact that these lines may be bought much in 
the same way as a pound of tea, as the makers guarantee 
the erection of the structure in any part of the States 
within 30 days of the order being placed. We think 
that the exhibition authorities in Paris should order a 
couple of dozen of these tracks, and place them on the 
vacant land to the west of the exhibition. 


Tramoar Heating.—The great convenience of using 
electric heaters on tramcars over the employment of other 
types of heating apparatus has done much to favour their 
introduction. Also, with a tramway system, the cost of 
electrical energy is much lower than with a distribution 
system laid down for the supply of electric light. In 
consequence of the above reasons, electric heaters have 
been largely used in the United States on tramcars, in 
spite of the extra expenditure which is incurred in supply- 
ing them with current. The Street Railway Journal, in a 
leading article, estimates that the heater load on certain 
lines in the winter amounts to quite 20 per cent. of the 
operating load. This cost is, of course, largely in coal, 
but if the generating plant of the station has not a 
sufficient margin of power, it may also result in an 
increased capital expenditure unless arrangements can be 
made that ths heaters are not required at times of 
maximum load. It is suggested by a contemporary that 
in the busiest parts of the day the animal heat of the 
passengers in the cars is quite sufficient to keep up the 
temperature. Another method which is being tried, and, 
in our opinion, much more reasonable, is to arrange the 
controller so that it can cut out tho heater at points of 
heaviest load, and in this way the station is relieved from 
the heater load when the largest call is being made on 
it. With a large system it would not be required, but it 
is exceedingly valuable for lines having comparatively few 
cars. Another company, it seems, is trying to use the 
rheostats themselves as the heaters, but in this case we 
should think the heating effect would be rather too 
intermittent. 

Central-Station Economies.—Mr. W. L. Abbott, 
in his paper before the National Electric Light Association 
in Chicago, read on May 22, deals with the operating 


economies in central-station practice. The question of 
oil and waste is most thoroughly gone into by the author, 
who advocates the collection of the oily waste, and that 
the oil be extracted from the same. He states that out of 
100lb. of oily waste it is usual to get 40lb. of oil and 40lb. 
of waste, which can be used again. The details of the 
cleaning arrangements are described very fully. The 
question of cylinder lubrication is also well gone into by 
Mr. Abbott, but we fail to understand what he means by a 
well-compounded oil. This compounded oil, whatever it 
may be, is capable of standing a high flash test, and is par- 
ticularly serviceable for high-pressure cylinders. The author 
gives his experience that if the lubrication is only suitable 
for the high-pressure cylinder, the low-pressure cylinder 
will not give much trouble. With the proper oil he has 
found that a 1,200-h.p. engine can be lubricated for 
12 hours with one gallon of oil. Another interesting 
feature in the paper is the proposal to vary the times at 
which the men on the various shifts commence work. By 
so doing the author arranges that a large number of men 
are on the works at the time of the greatest load, and a 
correspondingly small number when there is very little to 
do. The arrangement, of course, will render the time- 
keeping slightly more difficult, but it certainly is an 
advantage that the men become more intimate one with 
the other, and one shift is less likely to throw over on to 
its successor faults which have arisen and which they are 
orly too glad not to have to repair. 


Wireless Telegraphy with Balloons.— Messers. 
J. Vallot and J. and L. Lecarme have contributed to the 
Moniteur Industriel a note on their experiences with 
wireless telegraphy in a balloon. They state that the 
object of the experiments was to discover whether it 
was possible to communicate by Hertzian waves between 
the earth and a free balloon at a great distance, and 
without a conductor connecting the receiver to the earth. 
The transmission post was at Landy, and was composed of 
a battery of 10 accumulators, a key, an interrupter, and a 
coil and oscillator. One of the poles of the coil was con- 
nected with the earth, and the other with a receiving 
apparatus composed of an insulated copper wire suspended 
from a small captive balloon. The receiver was placed in 
the balloon, which ruse at first vertically. The signals 
were heard very distinctly in the balloon at an altitude of 
about 600 yards, the horizontal distance being about three 
miles. They were still noticeable at an altitude of 900 
yards and a distance of nearly four miles, but it was neces- 
sary to increase the sensibility of the apparatus, Owing to 
the direction of the wind, the gasometers at Landy were 
after a time interposed between the receiving wire and 
balloon, and the experiments were discontinued after 10 
hours, at which time the signals could not be distinguished. 
The authors conclude that a wire to earth is not indis- 
pensable for transmission to a long distance, and. that 
when the balloon at first rises vertically to a great height 
the signals could bə clearly heard, although the two 
antennæ were a prolongation of each other, and that the 
normal planes of their extremities were parallel and 
separated by a great distance. In concordance with the 
results obtained at Mont Blanc, the difference in potential 
between the two poste did not seem to affect the working 
of the apparatus. 


Alkali Processes with Diaphragm.— The following 
is an abstract of a paper contributed by Messrs. F. Foerster 
and F. Jowe to the Zeitschrift anorg. Chimie. The abstract 
appears in the Journal of the Chemical Society, and reads 
as follows: Theoretical considerations show that the yield 
of chlorine obtained in the electrolysis of neutral akali 
chloride solutions will in general be less than the yield 
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of alkali so long as the existence of hypochlorite in 
the anode solution is possible. When a diaphragm 
is used, the nature of the process depends on three 
factors the ordinary electrical conduction in the diaphragm, 
the diffusion, and the electrical endosmose. Experiments 
with a platino-iridium anode, in which the anode and 
cathode solutions were analysed after the electrolysis, 
showed that the total yield of alkali diminishes with 
increasing concentration of the alkali hydroxide. The 
yield of chlorine was found to be less than the yield of 
alkali, especially in the first stages of the electrolysis ; the 
difference vanished later on when the chlorate and hydrogen 
chloride concentrations became appreciable. The chloride 
concentration, owing to the electrical endosmose, falls much 
more slowly in the cathode solution than in the anode solu- 
tion. 
indicated the presence of free hypochlorous acid and alkali 
chlorate, but not of alkali bypochlorite. The proportion of 
oxygen liberated at the anode increases regularly with the 
progress of the electrolysis. When carbon anodes are used, 
the process of electrolysis is essentially the same ; the gas 
liberated at the anode contains carbon dioxide, and hydrogen 
chloride is found in the anode solution at a higher alkali 
chloride concentration than when platino-iridium anodes are 
used. Solutions of potassium chloride give a better current 
yield than those of sodium chloride ; this is connected partly 
with the greater dissociation of the former salt, and the 
greater velocity of migration of the potassium ion.” 


Open v. Enclosed Arc Lamps.—Mr. H. H. Wait 
contributes to the June number of the American Electrician 
an interesting comparison of open and enclosed arc lamps 
for street - lighting purposes. 


ing to glance through Mr. Wait's conclusions, which are 
independently arrived at. 
the enclosed arc lamp has, of course, all in its favour, but 
the question arises as to whether, with a big street-lighting 
system, it will pay to throw out the open-type lamp in 
favour of the enclosed type when working on the series 
system. The author gives two diagrams of candle-power 
for open and enclosed arcs and the same consumption in 
watts, which have been carefully made. From these he 
concludes that with arc lamps taking about 450 watts, the 
watts per mean spherical candle-power are as follows: with 


the direct-current open arc, 08; with the direct-current | 


enclosed arc with a clear inner globe, 1; with the same 
arc with an alabaster inner globe and reflector, 2; with 
alternate-current enclosed arc with the same type of globe 
and reflector, 16. We notice that these two last figures 
do not at all agree in their comparative values with the 
results obtained by the committee of the National Electric 
Light Association. Mr. Wait then looks into the cost of 
operating lamps per year, assuming that they are burning 
for 3,800 hours. From the figures given, which are in 
tabular form, making allowance for different rates of wages 
in different districts, etc, we gather that the open arc 
costs somewhere about £2 more per annum than the 
enclosed arc. The question then arises as to whether this 
sum is sufficient to meet the additional interest and 
depreciation charges on the capital required to change not 
only the lamps, but also to rearrange the mains and to 
provide the new central-station plant required to work tho 
street-lighting if the open type of arcs already at work are 
replaced by others of the enclosed type. 

Electric Cabs.—The Londoner paying a visit to Paris 
is pleased to see resurrected electric cabs, which in general 
design are similar to those which proved a financial failure 
in the London streets. These Parisian cabs, which are 
owned by the Compagnie Générale des Voitures à Paris, 


a 
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Analysis of the anode solution after electrolysis 


In view of another note 
somewhat on the same subject in this issue, it is interest- 


On constant-potential circuits 
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aro in general appearance exceedingly like the old London 
types, but in details a number of improvements have been 
made. Amongst these is the use of the pneumatic tyres, 
which seem to be a success. It is curious in this respect 
to note how largely pneumatic tyres are used in Paris 
for heavy vehicles, and we fail to see why the French 
should have more suceess than English engineers. Another 
point in the Parisian cab is that much higher speeds than 
were possible with the old London cabs are regularly 
obtained. The motor equipments are of the Johnson- 
Lundell type, each motor having two commutators, which 
are used with.a series-parallel controller. The motors, 
which are nominally of 4 h.p., run at 1,500 revolutions 
per minute when the cabs are going at a speed of 10 miles 
per hour. There is a reduction gear consisting of a raw- 
hide pinion gearing into a large gearing wheel ; the ratio 
is about 1 to 4. The large gear wheel shaft drives 
the rear wheels of the cab by means of chain gearing. The 
accumulators at present being tried on the cabs are mostly 
manufactured by the Société pour la travail Electrique des 
Metaux, but other types are also being experimented with. 
The cabs themselves are made so that they can be converted 
into open carriages at will, and a good number of landaus are 
also plying on the streets for hire. A curious fact about 
these electrical cabs and their drivers is that the drivers are 
quite prepared to receive at least 100 per cent. more than 
their legal fare, and that they are very apt to complain if 
the minimum fare is less than a certain amount. In this 
respect the ordinary cabman of Paris usually differs from 
his London confrère. We trust that this degrading influence 
of electricity on the drivers will be rigidly repreesed by the 
public. 


American Practice.—The editor of one of our 
American contemporaries states that the influence of 
American practice is plainly to be seen in the Continental 
machines on view at the Paris Exhibition. In personal 
opinions of this kind it is exceedingly difficult to eliminate 
personal bias, but we are quite sure that in this respect it 
would be far more correct to say that the American 
practice of to-day is based on Continental practice of five 
years ago. The editor of our contemporary particularly 
referred to the design of engines and electrical generators. 
In this branch of electrical engineering the American 
engineers clung to rope driving and to the use of 
enormously broad leather belts long after the time that 
the English system of using high-speed engines directly 
coupled to the generators had become a stancard practice. 
The next development in this respect was, we think, due 
to German practice, and consisted in direct coupling large 
dynamos of the flywheel type on to steam-engines running 
at slow speeds. We know that certain English engineers 
claim to have taken the lead in this matter in that they 
used marine types of engines with the same object. Thus, 
at the present time, while American engineers are justly 
proud of the number of steam-engine orders which are 
being sent to the States from this country, the fact remains 
that these orders are not obtained on questions of ultimate 
merit, but on the score of quick delivery and of price. If 
the various engines in the Paris Exhibition were put to 
work and run under ordinary working conditions for a 
number of years, we are confident that the life of the 
Continental makes and of those engines made in England 
would be quite 100 per cent. more than the life of the 
American-made engines. Our conclusion is that both in 
practice and detail the past experience of engineers in the 
Eastern Hemisphere enables them to turn out a more 
economical and reliable engine than their confrères in the 
Western Hemisphere, whose great object always seems to 
be to hustle” along with their work. 
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Blackburn Trams.—There is nothing reasonable in 
the criticisms of the daily Press on the first annual report 
of the Blackburn tramways, which we reproduce elsewhere 
In this issue. We are told, for instance, that, to the general 
dismay, the first annual report of these tramways since they 
were municipalised shows a net loss of £4,500, notwith- 
standing the enormous increase in passengers and the 
substitution of electricity for steam traction on half of the 
system. The facts of the case are so clear from the report 
that it hardly needs any support on our part to show that 
Mr. Giles has achieved a great success in obtaining the 


results he has done for the past year. The Tramway 


Committee of Blackburn and the Corporation also adopted 
a broad-minded policy in that, when they municipalised the 
tramways, they were bound to give an advantage to the 


general public. In spite, therefore, of the fact that they 
were equipping the lines electrically, and hence were bound 
to have heavier capital charges, they decided to at once 
reduce the fares on all the sections. On certain of the 


sections these reductions amount to as much as 100 per 


cent. on the fares previously charged by the company, 
while on other sections the reduction is not quite 
so much. Besides this, the frequency of the service 
has been much increased, and the immediate result 
is a very large increase in the number of passengers 
carried, which has gone far to make up for the redno- 
tion in fare. In fact, Mr. Giles reports that the cheaper 
rate is tending to actually increase the receipts per 
mile. The total result for the year, however, is that the 
department has not earned sufficient to provide for all the 
interest and repayment on the loans it has had to inour. 
Thus, while the gross profit is some £3,433, the interest 
and sinking fund for the year amounts to 87,886, which 
accounts for the above-mentioned loss. There are items, 
however, making up this loss which will not occur again, 
and we are sure that when the next balance-sheet is 


presented Mr. Giles will not have to make any call on the 


rates. In the present case part of the capital on which 
the charges have to be paid has not bsen productive during 
the year. 


The National Electric Light Association’s Cen- 
vention.—At the annual meeting of the National Electric 
Light Association at Chicago, it appeared that great interest 
was shown in the are lamp for atreet-lighting. A notable 
feature of the discussion which followed papers on the 
subject was that the difficulty which lately existed as to 
choosing between the various methods of arc light opera- 
tion has largely passed away. It was not disputed, for 
instance, that it was advantageous to use alternating- 
current are lights on series circuits supplied by constant- 
potential alternators for street illumination. Thus in this 
case, in spite of the lower economy of alternating arcs, the 
system has been proved almost as economical as that with 
direct-current arcs, and the lighting value of the two 
is practically the same. The direct-current lamp is, how- 
ever, at a disadvantage, as a large percentage of its power 
is wasted in dead resistance, and the choking effect 
of the alternating arc being obtained inductively the 
waste is much less. In comparing series alternating 
with series direct-current arcs, this greater waste of 
the direct-current system is not found, as no choking 
is necessary, and, therefore, in comparing the two 
systems, the direct is superior to the alternating as a 
light producer, while the alternating are can be supplied 
from large stations at so much lower cost than the direct 
as to balance the advantage of the superior light produced. 
These conclusions, which were arrived at by the committee 
of the electric light convention, were taken exception to, 
however, by some members of the convention, who spoke 


in favour of the alternating arc. The argument used in 
this connection was that the eye could better adapt itself 
to a well-diffused light than to a concentrated strong light 
at one point and comparative darkness at others. This was 
shown by the fact that an opal globe, while apparently 


‘increasing the illuminating power of a light, really 


decreased it. This effect was owing to the better diffusion 
of the light, and the Electrical World thinks that by the 
same argument the advantage of the alternating arc can 
be explained. Throwing out a greater portion of its light 
in a horizontal direction, the direction to iluminate best 
the darkest points between lamps, it gives a more uniform 
diffasion than does the direct-current lamp. This decision, 
it is suggested, should end the troublesome problems which 
now have to be solved by station managers called upon to 
operate a large number of arc light. 


Local Action in the Lead Acoumulator.— The 
following is an abstract, appearing in Mr. Carl Hering’s 
digest in the Electrical World, of a paper contributed by 
Mr. Schoop to the Hlehirisches Neusigheits Anzeiger. The 
abstract reads as follows: “The author discusses the 
different reasons of such ‘silent’ discharges, which are 
often very obnoxious. They may be due to impurities of 
the active material or of the cores of the electrodes ; small 
additions of palladium and platinum cause local discharges ; 
additions of copper, arsenic, iron, etc., act in a similar way, 
as do also impurities of the electrolytes, especially the 
presence of materials of the sulphide of hydrogen group. 
He then shows that even if all materials used are of ideal 
impurity, local discharges must occur, as. they are intrinsi- 
cally connected with the nature of the processes occurring 
in the accumulator; they are due to potential differences 
in and at the electrodes, which arise even with pure 
materials. He found a potential difference of 0 225 volt 
between charged spongy lead and a core of hard lead con- 
taining 12 per cent. of antimony, and a potential difference 
of 0:055 volt between charged spongy lead and a core of 
soft lead; after 30 minutes the voltmeter gave 0°16 and 
0'1 volt respectively. He found that accumulators with a 
hard-lead grid develop about double the quantity of gas 
developed by accumulators with a soft-lead grid. About 
a quarter of an hour after the interruption of the charging 
current a charged negative plate of good quality should 
show no development of gas either at rest or if discharged ; 
at the positive plate, however, generally considerable 
quantities of oxygen are developed, and that during the 
whole discharge ; probably this is the case with all systems. 
He thinks that the manufacturer may not be inclined to 
give up the use of hard lead for accumulators, especially 
where a certain stability of the plates is required, as for 
automobiles ; nevertheless he recommends using lead con- 
taining antimony, but as little as possible, especially for 
stationary batteries. It appears also why it is of importance 
whether a capacity test of an accumulator is made imme- 
diately after the charging has been done or after a longer 
time of rest. Finally, he discusses several influences which 
may cause or increase local discharges, such as the additions 
of graphite or collodiam to the active material ; the presence 
of impurities, especially of chlorine, due to the Planté 
formation ; repeated mechanical shocks and shaking during 
the discharge, as in automobiles, the decomposition of 


insulating material, especially celluloid, which is sub- 


stantially altered by ozone; a bad distribution of current 
over the surface of an electrode, so that one-half of the 
plate charges up the other plate, to which process the 
phenomenon of recovering is partially due, which requires 
consumption of energy; the exposure of the accumu- 
latora to direct sunlight, by which peroxide of lead is 


decomposed,” = 
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‘advice is given, with the confidence that those who read it 
will in every instance think they know better how to 
[BY OUR SPECIAL CORRESPONDENT. | arrange for their trip to Paris. | | 
Alter a week spent in Paris the writer has come to the In the first place, do not book by any of the well-known 
conclusion that it is quite impossible to inspect all the | tourist agencies in England. Without a doubt a certain 
numerous electrical exhibits in the time he had at his amount of money in some cases is saved by so doing, 


THE PARIS EXHIBITION. 
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The Grand Entrance to the Paris Exhibition. 


disposal, and hence proposes in the forthcoming notes to 
give only a few brief descriptions of certain exhibits 
without any attempt at a complete list or description of 
what can be seen at the exhibition. It must not be con- 


but asa result the freedom both as to the hotel acoommoda- 


tion and as to the daily programme is entirely lost if one 
is bound by the hard-and-fast rules of the agencies. When 
Paris is reached, it ie well to make up ones mind to see 


A View cf the Exhibition from the Seine. 


sidered that the apparatus described is the most interesting 
er is all that can be seen, as it is quite impossible to give a 
complete description of the electrical apparatus on view 
without having a special volume of the size of a standard 
dictionary in which to publish the information. To those 
who contemplate a visit to the exhibition the following 


exceedingly little of Paris and very much of the exhibi- 
tion. In the exhibition grounds plenty offside shows and 
entertainments will be found to relieve the routine of 
inspecting the machinery, and if the relaxation is inter- 
apersed with business in the ratio of about 2%to 1 a 
very good impression of the exhibition will be obtained. 
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Up to the present it is well to give up all idea of finding 
any 33 exhibit, unleas it happens to be a dynamo 
of about 1, 000 kw. capacity; even then one must not be 
disappointed if the machine is hard to find, as is the case 
with what is said to be the largest dynamo in the world, 
which is exhibited by the Allgemeine Elektricitaéts Gesell- 
schaft.. This is placed in an annexe on one side of the 
machinery section, but the dynamo is not coupled to a 
prime mover. 


Chateau d' lau. 


Assuming that the visitor has arrived in Paris and 
found a hotel, and has informed the owner thereof that he 
is quite prepared to pay his scheduled charges, provided 
that he is not to be bound to eat dejeuner at the hotel in 
the middle of the day, or to be in every evening to 
dinner, the next best thing is to take a cab to the main 
entrance of the exhibition. Here it will be found that 
the attendants at the turnstile refuse to receive 


— — 


pe HIGH SPrEn 
j DRIVER 


Fie. 1.— Diagrammatic View of Motor Driving tue Moving Platform. 


hard cash, and insist that the intending visitor to 
the exhibition should purchase a one-franc ticket for 
60 centimes from a hawker outside the gates. This 
will, of course, delight the Scotch visitor, and it is to be 
hoped that he will not afterwards find a lead coin amongst 
his change. Having passed into the exhibition with a good 
supply of tobacco at one’s command, the best thing to do 
is to get on to the moving platform and smoke. After 


having made a complete journey on this platform, a good 
idea of the general bearing of the exhibition will have been 
obtained, and one can then proceed to take refreshments 
with a calm mind. For these the Englishman naturally 


turns to the English restaurant, and tries to obtain English 
food such as he is used to. This restaurant provides quito 
as well as can be expected under the circumstances for 
these requirements, but a tour of the French and other 
restaurants in the exhibitions will be found quite as cheap 
and much more ee 

As to the moving platform iteelf, or, rather, platforms, 
the following few remarks as to the construction of the 
same may be of interest. In laying-out the exhibition the 
Paris authorities have not hesitated to place the public 
advantage before the convenience of private individuals ; 
thus, while this platform cannot in the ordinary sense of. 
the term be considered a nuisance, it is not exactly pleasant 
for the inhabitants of private houses to have a public way 
passing close to their windows. This platform, which 


FId. 8: —General View of the Moving Flatform. 


traverses an irregular four-sided const, has always one 
side facing on to private property. A large portion of the 
track is entirely over public streets. In these streets it 
is supported by wooden trestles, as seen from the accom- 
panying illustration, which, while quite familiar to those 
American visitors who are accustomed to the overhead 
railways in New. York, would turn grey the hair 
of a London county councillor. The platforms, of 
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which. there are two—one going at the comparatively 
high speed of 5 miles an hour, and the other at 3 miles 
per hour—are, of course, continuous, and are driven by 
a large number of motors (about 160) placed at intervals 
along the course. The method of driving the platform can 
be seen from the illustration (Fig. 1). Each platform, 
which is composed of a number of small trucks with a 
flat top, runs on two lines of rails. On the underside of 
the truek a longitudinal projection with a flat under surface 
is made, which acts as the driven surface. The electric 
motors drive by double-reduction gearing, shafts on which 
two pulleys are secured. The first and largest of these 
pulleys supporte a certain amount of weight of the high- 
7 platform, and drives it by means of frictional adhesion. 
he smaller pulley, which has, of course, a lees peripheral 
velocity, does the same for the slow-speed platform. 

It will be seen that in this way, although a large number 
of motors are used, no one motor is rigidly geared to the 
platform, and this enables the series motors to adjust them- 
selves to the speed of the platform and to each other’s 
speeds, and secures that each of the motors shall do 
approximately its fair share of the work. The arrange- 
ment works so well that the designers of the platforms find 
themeelves able to secure the desired speed with practically 
half the estimated power. In consequence of this, the 
series direct-current motors are connected now two in series 
across the 500-volt mains, instead of all in parallel. The 
power to drive this platform (of which a general view is 
given in Fig. 2) is obtained from the Westinghouse Com- 
pany. In another view (Fig. 3) one of the monumental 
chimney shafts of the building is shown in the distance. 
We are not quite sure how ha the Parisians blame le 
perfidious Albion for the black smoke issuing from the top 
of the shaft, but we are quite sure it would not be tolerated 

The sub-station 3 by the Westinghouse Company 
in the exhibition also provides the power for driving the 
electric tramway, which is placed alongside or underneath 
the moving way, and which, of course, far outstrips it in 
speed. The power is received into the station from the 

oulineux. power station, which is now being equipped by 
the Westinghouse Company with some 13,000 b.p. of three- 
phase generating machinery. The supply is received into 
the sub-station at 5,000 volts on the three-phase system 
with a frequency of 25 complete periods per second. 
In this sub-station the following plant is provided: Two 
850-h.p. induction motors, 9 to take the full pressure 
of 5,000 volts. These run at 300 revolutions per minute, 
and are 10-pole machines. Coupled to each of these induc- 
tion motors is a 600-kw. 600-volt direct-current dynamo. 
These direct-current machines have each eight - poles. 
The couplings between these induction motors and 
the dynamos are of a flexible type, which has 
given every success. The couplings consist of two 

iscs: facing each other, each provided with a number of 
projecting pins. Linke of triple-ply raw hide are used to 
onnect the adjacent pins of the two discs and transmit 
the torque from one machine to the other. This type of 
coupling is now standardised by the Westinghouse Com- 
pany. It gives a certain amount of insulation between the 
two shafts if required, but its principal object is to provide 
a flexible connection so that slight errors in the alignmont 
of the two axes may not cause any trouble with the 
bearings. These two sets are further supplemented by 
two 450-kw. rotary converters for changing three-phase 
alternating current into direct current at 600 volts. Each 
of these converters is provided with three 170-kw. static 
transformers for reducing the pressure of the alternating 
current from 5,000 to 350. The converters are compound- 
wound, and have on their shafts a feur-pole induction 
motor, which is used, as afterwards described, for starting 
up the machines to synchronous speed. 

There are also in this station two smaller converting 
sets, each consisting of a 40-h.p. induction motor, with its 
shaft direct-coupled to a 30-kw. direct-current dynamo. 
Each of the three-phase motors is supplied from three 
10-kw. static transformers, which reduce the voltage 
from 5,000 to either 220 or 110 volts. The lower 
voltage is used for lighting purposes. As to the 
use of all these machines when once started, we 


a 


need not refer in detail, except to state that private 
exhibitors are supplied with light and power in a way 
which renders them quite independent of the supply to the 
moving platform and to the tramway. A description, 
however, of the routine of starting up every day is of 
interest, as exemplifying the great simplicity which is 
introduced into the switch gearing by not making the 
large machines self-starting. The firet step is taken by 
awitching on one of the 40-h.p. induction motors. This 
drives the 30-kw. dynamo, giving sufficient current to enable 
one of the 600-kw. direct-current dynamos to be speeded up. 
The 5,000-volt circuit to the alternate-current motor coupled 
to this machine is then closed, after which a very large 
power can be obtained in order to start any of the other 
machines, or to start the moving platform. In starting the 
platform the following is the procedure, as described by 
the American engineer in charge: “Switch on your 850-h.p. 
induction motor, then ‘kill dead’ your field of the direct- 
current dynamo coupled to it; close the switch gear 
counecting the terminals of this direct-current dynamo to 
the mains supplying the motors on the moving platform. 
(By-the-bye there is no starting gear whatever provided 
on these motors individually.) Then slowly excite 
the field current direct dynamo.” It is found in 
this case that when the vol has reached about 
one-half its normal value, and the current is about 
1,000 amperes, the platform will start moving. Then, 
of course, the excitation can be increased until the normal 
speed is obtained. As regards the starting of the rotary 
converters, which are synchronoas, it will be noticed that 
the induction motors on the same shafts have four poles, as 
against six poles of the converters. As a consequence, 
the speed of Phe induction motor is above the synchronous 
ape of the rotary converter. In starting up, the speed is 

owed to increase until the point of synchronism is passed, 
and then the current is switched off the induction motor. 
As the speed gradually drops through frictional losses, the 
synchronising Jamps are watched, and the switch is closed 
just when the machine has fallen to that speed which gives 
synchronism with the supply. This sub station and exhibit 
of the Westinghouse Company is particularly interesting, 
because all the machinery intended for the sub-station went 
down in the American liner which contained so much of 
the materials intended for the exhibition. The present 
equipment is borrowed from other jobs, but it works 
remarkably well and shows the advantage of having 
standard plant which can be interchanged between 
different installations. In the switch gearing, which is 
exceedingly simple, this is particularly apparent. All the 
high-tension switches are so interlinked that it is quite 
impossible for an inexperienced man to make a mistake. 
To quote the expressive words of the gentleman who showed 
us the installation, A man who has lost his head can pull 
on that handle till hell freezes without doing any damage.” 
As a oe the capacity of this platform, over 40,000 
have been on it at one time, and: the present record 
for a day’s takings represents nearly 150,000 people. 
To the mathematical man, and particularly to the gentle- 
man who has to set mathematical papers, this platform 
opens a fine field for interesting problems. For instance, 
certain ladies prefer to stand on the slow platform rather 
than to trust themselves on a moving floor going at 
54 miles per hour. If the husband of such a lady stands 
on the fast platform and leaves his child on the fixed foot- 
way by the side, when will they three moet again ? 

In looking through the electrical section, which can be 
conveniently reached from the moving platform, the English 
engineer will naturally wish to find the English exhibit. 
Here the largest machine and the most typical example 
of English practice is that exhibited by Messrs. Siemens 
Bros.’ company. The dynamo is coupled to an engine 
made by Messrs. Willans and Robinson, of Rugby, which 
is up to the present the largest of the Willans central-valve 
type which has been made. It is provided with tbree 
cylinders on each line, and is in general arrangements 
identical with the Willans engines of the smaller size. 
The following facts about this engine have been supplied 
to us by the makers, and hence can be 89991 as 
correct. Messrs. Willans state that the only differ- 
ence between this engine and the smaller sizes is in a 
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few constructional details. The bed-plate, for instance, is 
divided into two parts longitudinally down the centre lino 
of the crankshaft, and is bolted together to form the usual 
oil-bath. Each piece weighs about 15 tons. The crank 
chamber upper part is also divided, the lower portion into 
four pieces, 80 as to enable the crankshaft, connecting rods, 
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shaft, in spite of its size, is in one piece, with the 
eccentric forged upon the crank pins as usual. The 
diameter of the journal is 14'5in., and the total weight of 
the shaft about 12 tons. This is the crankebaft which 
the French railway company lost, and the fact reminds 
us somewhat of the stealing of a steel chimney 120ft. high 
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FIGS. 4 AND 5.—Plan and Elevation of the Willans-Siemens 2,400-h.p. Steam Dynamo. 


and cross-heads to be got at and withdrawn, if necessary, 
without dismantling the engine. The exhaust chamber is 
in one piece. The governor is of the usual Willans centri- 
fugal pattern, but is placed vertically, and driven by screw 
gearing on the crankshaft, in accordance with the practice 
adopted by the makers in all the larger sizes. The crank- 


by an American thief. The necessary flywheel is obtained 
in the armature of the dynamo, and a coupling disc only 
is supplied upon the engine, which serves also for the 
purpose of barring. Figs. 4 and 5 show the general 
arrangement of the plant. 

The engine is triple expansion, with three lines of 
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oylinders arranged tandem in the usual Willans manner, 
the diameters being 49in., à0 in., and 18{in. respectively. 
The stroke of the engine is 23gin. The maximum power 
for continuous running is 2,400 h.p., bat the engine is 
capable of developing 3,000 h.p. for short periods.. The 
857 200 revolutions: per. minute. The total weight of 
the engine is about 120 tons. The floor space occupied is 
only 31ft. by 11ft. lin. The steam pressure under which 
it works is 10 atmospheres, and it exhausts into a jet 
condenser supplied by the Worthington Pumping Engine 
Company (Fig 6). 

Drawings of this engine we reproduce herewith, which 
also show the dynamo on a small scale. We regret, how- 
ever, that the makers of the dynamo will not at present 
supply us with a drawing to enable us to show the con- 
structional details of the machine more fully. Ag regards 
the engine, the standard practice of making only to tem- 
plate is again exemplified. The tools and templates for 
making this engine were got out in order that this 
machine might be sent to the Paris Exhibition, but 
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support is of cast steel, and is divided up into segments, 
so that a few of the sections of the commutators can 
be removed without disturbing the rest. The dynamo, 
of course, runs at the same speed as the engine, making 
200 revolutions per minute. The field of the machine is 
cast in two halves, and caat-steel pole-pieces are secured on 
to the face of the steel cores provided for the exciting coils, 
As regards the armature construction, the core is slotted to 
receive the conductors, four pairs being placed in each slot. 
The approximate total number of conductors on the armature 
is 308, there being about 194 slotsper pole. The construction 
of the supports for the brush ring are exceedingly well got 
out, and there being no bare conductors running round the 
ring. Instead of these, insulated wires are led to connect 
up the various alternate brush arms, which wires are con- 
tained in a channel constructed in the ring, which revolves 
on rollers. As mentioned above in the 5 of the 
engine, the exhaust of this set is taken into a Worthington 


condenser, and we notice that there is no provisinr for 
the exhaust to atmosphere. 


What would happen to 


— 


Fia. 6.— End Elevation of the Engine, showing Condensing Plant. 


already the Glasgow Corporation have placed with 
the makers orders for two engines of the same 


size. As a consequence there have been three of these 
large engines put throagh the shops with all their parts 
strictly interchangeable, and repeat orders can therefore be 
executed or parts renewed in much less time than if the 
engine had been made with such tools and templates. Up 
to the present two steam trials have been made on this 
engine, owing to a dispute with the authorities as to the 
steam pipes. These were supplied in cast iron, and at the 
last moment the administration refused to accept anything 
but welded steel pipes. As a consequonce the supply from 
the dynamo has not been given up to the present to the 
public mains. 

The Siemens dynamo which this engine drives is 
designed to give 3,200 amperes: at 550 volts. It is of the 
multipolar type with 16 poles. The armature is 9ft. in 
diameter, whi e the core is 21in. long. The commutator, 
which is designed with a large surface for carbon brushes, 
is sft. Qin. in diameter, and 19 brushes, each with one 
square inch of 5 are provided on each of the 
brush arms, of w there are 16. The commutator 


— 
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the circuits supplied by this machine should the air- 
pumps cease to work, will be quite obvious to every 
engineer. We believe that this is not the only case in 
which the running of the plant supplying light to the 
exhibition are absolutely dependent on the continuity of 
working of the condonsing gear. We presume that in this 
respect the individual exhibitors are to blame. 


THE LONDON HIPPODROME. 


With the marvels of the Hippodrome as a place of enter- 
tainment no doubt Londoners are by this time thoroughly 
familiar, but there is another world behind the ecenes, and 
under the floor thereof, and high above in the sky, which 
we recently explored by the kind permission of Mr. Frank 
Parker, stage director, and Mr. H. W. Garrick, Press 
manager, and under the guidance of Mr. H. W. Hawkins, 
the chief engineer of the A Company, and to 
whose courtesy we are indebted for the illustrations accom- 
panying this article. 
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An electric supply which covers about 2,000 incan- means a steep ascent up a ladder which is perfectly vertical, 
20 ares is not to be found in every | like a 
house, and in this case an independent supply is secured, | There are two 


descent lamps an 
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as the lights throughout the building are alternately con- 
nected with either of the centrals of the Charing Cross and 
Strand Electricity Companyat Shorts-gardens and at Maiden- 
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3 when the floor of the stage sunk, 
ouble switchboards in this room (Fig. 1} 
They are covered with black marble, and resplendent 
in shining copper, and have handles, too numerous to 


mention, which control the ia fae the: red, white, and 


amut in the flies, the pilot lights, the: six arcs 
illuminating the tank, and so forth. An -ingenious con- 


trivance in the wall allows the attendants a view of the 


| lation. 
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house, and a telephone connects with the second switch- 
board-room (Fig. 2) in the basement. The latter board 
controls the front of the house and the outside of the 
buildings. Liquid resistances are used. Mr. Wingfield 
Bowles was the consulting engineer for the electric instal- 
The switchboards and the larger fixings were 
supplied by Blackburn, Starling, of Nottingham, and Ernest 
Moy, of Camden Town. There are five very . elegant 
chandeliers, four in the auditorium and an especially 
artistic ten-armed specimen in the vestibule, . 

‘The four great chandeliers, which carry 49 lights each, were 
made by Messrs. F. and C. Oaler, of Oxford-street. They 
are also under the control of the stage switchboard, while 
the lights over the seats and in the passages are connected 
with the other, an arrangement which is very convenient 
when it is necessary to darken the house during cinemato- 


| graph performances. The current is supplied by meter ; 


the daily consumption amounts to about 1,000 unita, which 
at 4d. per unit, spread as it is over a day load and night 
"o must constitute an ideal customer for the electricity 
works. 

There is a great deal more to see underground of objects 
in which the engineer takes a delight, the foremost being 
the easily-worked levers controlling the hydraulic appa- 
ratus working the rising and lowering of the stage. 

The arena has a capacity of about 100,000 gallons, its 
girth is 230ft., and the average depth 8ft. It is made of 
ateel boiler plates, and when full of water it weighs 400 tons, 
This weight is supported by a strong steel platform with 
eight radiating lattice steel girders and circular bearers, 
thus leaving open under the tank a space 4ft. to 5ft. high, 
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lane. All this means complicated switching arrangements, 
and the awitchboard-rooms are, of course, of the most 
interest. The one controlling the stage-lighting is. just a 
step from the stage when the latter is at high tide, but it 


which serves a variety of purposes. Inside the tank is a 
steel-framed table, similar in shape to a railway turntable, 
but which instead of revalving works up and down. It is 
attached in the centre to a powerful hydraulic ram. The two 
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‘exits on either side are similarly arranged, and each works 
by an independent hydraulic ram. Entering the tank at, 
‘the bottom there are eight telescopic fountains worked by: 
the pressure of the water in the mains; these fountains: 


force themselves to the top of the water in the tank and 


immediately commence playing, throwing up jets of water 
the outside of the tank a series. 
of eight hydraulic rams are placed; upon the tops of these 


some 20ft. high. Roun 


circular lengths of railings are fixed working in guides, 
which work the silver grille alluded to elsewhere. The stage is 


constructed of specially designed steel girders, and is capable. 
0 15 | performers, and is provided with a fine minstrels’ gallery at 


of being raised and lowered some 6ft. or 7ft. The girders 
act as cantilevers during the process of raising the stage, and 
supporting centre weight of the stage and live load upon it 
at a apan of 48ft. when at rest. The supports and guides 
are strong iron standards bolted firmly to the wall, fitted 
with a rack ; and to the bottom of the girders strong steel 

wis are fixed. By means of these the stage can be raised, 
owered, and supported at any intermediate position, and 
is worked by two hydraulic rams, the centre ram being 
used for lifting, the other for tilting. Both are under the 
control of the same man, and are operated from the same 
position as the other rams, etc. 

‘Going into the front of the house, we cannot fail to 
notice the pretty effect obtained in the lighting of the 
foyer, with its painted glass dome and its staircase columns 
and walls of marble. hat strikes one first upon entering 


the immense gilded ball of the auditorium is ¿he projector 
gallery (Fig. 3)—in a figurative sense, of course, as it is 
several feet too high to do so literally. This is an entirel 

new feature as far as English theatres are aep 
With the projecting lantern at the back of the house and 
its attendant troubles most of us are acquainted. The 
gallery really consists of a large square opening in the 
centre dome surrounded by a handsome open colonnado, in 
N with the Flemish Renaissance style of the whole 
hall, It is supported on large brackets springing from the 
majin ribs of the building. Ten arc lamps of 15 amperes 
each and furnished with projecting mirrors are placed in 
the corridor surrounding the gallery. Ample scope is given 
to the operators to move about, and for purposes of lime- 
light effect (by means of electricity) the arrangement is 
simpy invaluable. All the arc lamps are h md fed, and 
ma Raff of 12 men is kept to manipulate the score 
of them. The light effects are obtained by means of 
special screens, some of which are made of glass and 
some of gelatine. At the same time, the lamps here 


are the means of lighting the cirous, and are cast- 


L 


ing a brilliant, yet softly diffused, light on the arena, 


where the lion roareth and the wangdoodle playeth his 
frolicsome antics. The auditorium part of this palatial 
building is well looked after, the accommodation consisting 
of everything which may be suggested by the words 
comfort, luxury, and splendour. Nor is the safety of 
the onlookers neglected. Silver-plated grilles rising, when 
required, all round the ring separate the audience from 
the ferocious beasts, ponies, monkeys, and baa-lambs while 
they are being exhibited. The orchestra. bas been displaced 
from its usual interfering position between audience and 


a large expense of valuable seating space, but resulting in 
great comfort to the audience, and no doubt to the musicians 
themselves. Taking it all round, the whole arrangements 
may be summed up as being “strictly up to date.” 


mame 
INSTITUTION OF ELECTRICAL ENGINEERS,- 


A Frictionless Motor Meter. 
BY S. EVERSHED, ASSOCIATE-MEMBER. 
(Continued from page 809.) 


Essential Points in Magnetic Suspension of Meter Aales.— 
Magnetic attraction has been used to partially support the 


weight of dynamo armatures by the simple expedient of 
boring the pole-pieces eccentrically. Again, if a dynamo has a 
vertical axle, the whole of the pressure upon the step bearing 
may be removed by allowing the armature core to fall a 
little below the level of the pole-pieces ; but these and similar 
applications of magnetism to the relief of bearing pressure must 
not be confounded with its use as a means of reducing the 
resistanee to rotation of a meter axle. Our object in magnetically 
suspending the axle of a motor meter is twofold. It is certainly 
an advantage to reduce wear and tear of bearing, but primarily 
we desire to improve the meter as rds accuracy and waste 
of energy, and to that end it is essential that there should bea 
reduction of all the resistances to rotation other than that 
offered by the brake. Now, while it is easy to suspend a meter 
axle by some such means as those just referred to as applicable 
to dynamos, a moment's consideration shows that in reducing 
the friction of the step ing to zero, we have at the same 
time introduced a new source of friction—namely, hysteresis 
in the iron core on which the two pole-pieces act. This, as is 
well known, offers a resistance te rotation. Its amount in any 
practical example will be found to be enormously greater than 
the frictional torque of the step bearing. a dynamo or 
motor the hysteresis torque is there in any case, whether we 
suspend the armature or not, so that the relief of bearing 


THE ELECTRICAL ENGINEER, JUNE 15, 1900. 


841 


friction by displacing the armature in the pole-pieces is a clear 
gain, but in the meter there is no iron core within the 
armature, and in order to suspend the axle in the same 
way a core must be put upon the axle for that p 

thus introducing a resisting torque which did not exist before. 
We thus arrive at an essential principle for magnetic 
suspension of meter axles: the induction density in the 
magnetic devices used for support must remain absolutely con- 
stant during rotation of the axle. This at onoe disposes of 
unsymmetrical bipolar arrangements; nothing of the nature 
of two poles attracting a piece of iron will serve. To secure 
uniform induction density in the rotating part of the magnetic 
circuit, the attracting pole must be a figure of revolution with 
its axis coincident with the axis of rotation. As an example, 
the attracting pole might be a ring concentric with the axle ; 
an iron disc fixed upon the axle a little below the plane of the 
rin por would be attracted upwards, and if the ring and disc 
could be made mechanically true and magnetically homo- 
geneous, the induction density would be uniform in the disc 
and there would be no resistance to rotation due to hysteresis. 
In practice it is exceedingly difficult to ensure these conditions. 
The disc is in unstable equilibrium transversely, and as there 
is necessarily a little clearance between the axle pivots and 
their bearings, the disc will alway run a little out of centre ; 
this at once raises the density at one of the annular air- 
gap and lowers it on the opposite side, and during rotation 
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Fia. T:—General Arrangement of Astatlo Frictionless Meter. 


the iron of the disc goes through a minute l cycle, 
absorbing a corresponding amount of energy. e diso is 
also pulled sideways and causes tho pivots to presi against 
the bearings. These effects were very marked in the 
experimental devices already referred to (Figs. 3 and 4), and 
led the author to abandon that type of suspension for the simple 
form finally adopted—namely, a cylindrical etised rod fixed 
with its lower end immediately above and in line with the 
ee iron axle. It must not be supposed that this is a com- 
plete solution of the problem, but it has proved itself to be a 
thoroughly practicable one, and if the diameter of the support- 
ing pole ad axle is small enough, there appears to be no trace 
of hysteresis, nor is any diffieulty experienced in obtaining the 
requisite mechanical truth. Of oourse, the position of the axle 
is one of unstable equilibrium in a vertical direction, the 
magnetic attraction increasing rapidly if the axle rises towards 
the supporting pole ; but if means are adopted to confine the 
possible travel of the axle within narrow limits, it will run with 
very little pressure on the step bearing. 

Description of Frictionless Meter.—The essential working 
parts of the author’s meter gre shown in Fig. 7. The arma- 
ture, A, brake-dish, F, and train-driving coils, D, D,, are 
mounted on a mild-steel axle, a. The axle has a hard-steel 

int at its lower end resting in a jewel-cup, J; its upper end 
has no mechanical support, but is maintained in pcsition by the 
magnetic attraction of an iron rod, R, which is magnetised by 
the brake magnets, M M, through an iron yoke, Y, and forms 


the supporting pole. The distance hetween R and the end of 
the axle is adjusted by screwing R in the yoke, Y, until the 
vertical force nearly suffices to lift the whole weight of the 
armature, brake, and other parts attached to the axle. The 
arrangement is more clearly seen in Fig. 8, which is a section 
through the magnetic pivot. A magnetic pivot of this type may 
easily be made to support a weight of from 100 grm. to 200 grm. 
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Faq. 8.— Axis) Section showing Details of netic Suspension in a Frictionless 
e between the brake magnets 3 


Meter. M, breke magnet; Y, iron ey 
pole N; a, tron axle having upper end 


be tron red form pe at magretic ;g, guard ring to prevent axle 
neath po 3 e ond. 0 eo; 
tro 4 : B, step bearing with jewel cup J; 


m being displaced; If, brake dib; 
„axie bearing frame. 
The commutator, K, is placed beneath the armature, and the 
wheel brushes, b b, are pivoted in frames attached to an ebonite 
plate, E. The commutator and brushes are shown on an 
enlarged scale in Fig. 9. The segments are fine iridio-platinum 
wires, supported at one end in an ivory collet and entirely free 
at the other end, where they impinge and roll on the brush 
wheels. The commutator is about 5mm. in diameter at the 
rolling circle ; the wheels are about 56mm. in diameter, so that 
they make one revolution to 12 revolutions of the commutator. 


Fig 9.—Elastic Commutator. a, axle; r, insulating collet ; w w, tridio-platinam 
wires torn mg onmmatator segments ; b b, brush wheels; pp. Iridio- platinum 
pivots ; I I, iridi. -platinum bearing plates. . 


The pressure current is led to the brush wheels through 
their frames, and to ensure good contact between frame and 
wheel the step bearing of each wheel is an iridio-platinum pivot 
resting on a flat plate of the same metal. A drum winding is 
ased Tor the armature, a break being made in the ordinary 
course of winding in each parallel, in order to insert the two 
little coils, D, D, Thus Di is in series with one of the two 
parallels of the drum winding, and D, in series with the other ; 
they are consequently each traversed by one-half of the whole 


. armature current, and since they are, electrically, a part of the 


armature circuit, the current in them is reversed twice in each 
revolution of the axle. D, and D, are inserted at corresponding 
points of the drum winding, so that their currents reverso at 


the same instant, and they are coupled up so that the two 
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currents flow in the same direction, and to all intents and 
pu D, and D, behave like one ooil. Fig. 10 shows the 
connections of the train-driving coils in diagrammatic form, a 
Gramme winding being substituted for the drum for the sake 
of clearness. Surrounding the train coils, D, and D,, but not 
touching them, is a ring of soft iron, P (Fig. 7), forming part 
of an iron lever, L, mounted on an horizontal axle, p. L is 
magnetised by induction from one of the brake magnets, an 
iron bar, G, serving to complete the magnetic circuit between 
Sandn. The induction leaves the ring pole, P, and passes 
radially through the train ooils into the axle, and P consequently 


experiences a vertical force alternately upwards and downwards 


as the currents in the train coils periodically reverse. The 
result is that L oscillates on its axis, making a double stroke or 
ir ae cycle once in every revolution of the armature. The 
motion of the lever is limited by stops, and is communicated by 
means of a pawl to a ratchet wheel, W, which is attached 
to the first axle of the counting-train, T. It will be seen 
at onoe that this device op no retarding moment on 
the armature axle. The only mechanical force called into 
play is in a vertical direction and has no component 
tending to turn the axle. The train eoils and magnetised lever 
form a reciprocating electric motor, and during the time the 
ring pole is moving up (or down) there is a back E.M.F. in the 
train coils, and the product of this back E.M.F. into the arma- 
ture current and the time gives the consumption of electrical 
energy per stroke. It is, of course, equal to the mechanical 
work done—product of force on P into length of stroke. The 
force actually provided is far greater than that necessary to drive 
the train. The friction of an ordinary train is just overcome by 
a turning moment of about four dyne-centimetres applied to the 


IIS. 10.— Diagram of Connections between Armature and Train Coils. 


worm or pinion commonly used on a meter axle to gear into 
the first wheel of the train ; six dyne-centimetres will generally 
keep a train running at a speed a good deal higher than 
anything save a short-circuit can produce. The author has 
tested many trains taken out of different electric meters, 
and, curiously enough, they differ very little as regards friction. 
Now, if the train were geared to the axle in the usual manner, 
and required a moment of six dyne-centimetres to keep it going, 
the work done by the meter in driving the train, being, of 
course, 2r times this moment in each revolution, would be 
about 38 ergs. The stroke of the train-driving lever is 
about 1·Oom., so that the force upon it must be at least 


10 =38 dynes. The force actually obtained is about 750 dynes, 
which leaves an ample margin for accidental friction. It is 
assumed that the lever does no useful work on its return stroke. 
A number of different forms of this train driver have been 
designed, and several of them have been tested in actual work. 
Fig. 11 shows a modification charactérised by the same funda- 
mental principle—namely, a ocoit-:producing an alternately 
he Ail and downward force upon the free end of alever. In 
this modification the two train coils, D, and D,, are coupled 
back to back, so that they produce a consequent pole in the 
space between them, and the movable coil attached to the ónd 
of the lever is alternately forced up and down. This coil forms 
part of the series resistance in the armature circuit, and carries 
the whole of the pressure current. Fig. 11 is intended for 
alternate-current meters where a permanently-magnetised lever 
would of course be useless. There are other features in the 
design of the meter which will be of interest to station engi- 
neers, but which are hardly of sufficient general interest to 
warrant such a detailed description as has been given of the 
mentis adopted to reduce friction. The whole of the working 
parts of the meter, with the exception of the main current 
colls, are attached to a light framework, which is bolted to the 


top of the casting which forms the back, top, and bottom of 
the meter-case. The other three sides of the case are formed 
by a bent sheet of zinc, which is screwed and sealed to the 
casting. The terminals project below the bottom, and are 
covered by an insulating box, which may be sealed after con- 
necting-up on the consumers’ premises. The Foucault brake is 
in the form of a shallow dish, and the two brake magnots are 
fixed in positions which make it impossible for gi orae of 
current in the main coils to demagnetise them. oir stray 
field is at right angles to that of the main coils. 

Range of Frictionless Meter.—A meter in which frictional 
resistanceis 0 small as three dyne-centimetres will obviously have 
an unusually long range, even if nothing be done to correct the 
small remaining friction error. If the same limits are imposed 
as were assumed in making up Table I.—namely, about one volt 
drop in the main coils and three watts wasted in the pressure 
circuit—the meter may be wound to give a maximum driving 
55 5 of 15,000 dyne-centimetres. The friction is then only 
0:02 per cent. of the full-load torque. The resulting range and 
uncorrected errors are set out in Table II. It will be seen 
that the standard range of this uncorrected meter is 1 
to 250. The range may be greatly extended by introducing 
a device to compensate for friction, and the very long range 
of such compensated meters may be useful in s cases. 
The author believes, however, that if . is taken 
of the enormous reduction in friction to improve the meter in 
other ways, even at a sacrifice of some part of the long range, 
a more generally serviceable instrument will be secured. An 
examination of the available statistics with regard to numbers 
of consumers and the lamps (or equivalent load) connected to 
the mains of the supply undertakings of this country, shows 
that on an average about 50 8-c.p. lamps or their equivalent are 
wired per consumer. If we assume these to be 40-watt lamps, 
the maximum load of the average consumer will be about 


Fie 11.—Tralu Coils and Lever for Alternate Currents. 


2,000 watts, and his minimum about 40 watts. Now, although 
the maximum demand of the consumer will not much exceed 
half this amount (the “‘maximum demand for nine of the 
largest undertakings in London is 46 per cent. of the total load 
connected), the meter installed may be assumed to be wound 
for 2,000 watts, so that if the meter is to register correctly at 
the smallest logd its range must at least be 1 to 50. It is, of 
course, quite probable that within a few years consumers will 
be using lamps taking far less power, but there is no reason to 
believe that the ratio of smallest load to maximum load will be 
much, if at all, affected by the introduction of more economical 
lamps. The standard range may then be reduced to 1 to 50, 
but any further decrease will be at the expense of revenue. A 
reduction of range enables us largely to reduce the power 
waated in the armature circuit, but a limit to this reduction is 
imposed by the fineness of the wire it is possible to employ 
upon the armature and in the series resistance. On this account 
it is at present not advisable to reduce the pressure current 
below 0-01 ampere, and this value has therefore been adopted 
for all voltages. The waste of power in the armature circuit 18 
then 1 watt for 100 volts, 2 watts for 200 volts, and so on. 


Tas_xE II.—Errors of Uncorrected ‘'Frictionlers’ Meter. Maxi- 
mum Driving Torque=100, Friction ='02. Full Speed=100; 
Arbitrary Units. 

Drivin 8 Speed, numeri- 
momoni, F Di cally equal to oon 
M. ' M. ` 
OD aisiari D . Inf. 
M e SS onasaa — 50 
a a 92 OB areira 20 
40 92 es „ 5 
100 — 92 seg „„ ei 2 
1000 S 9˙ 9E — 02 
50 oo —[„4 O2 aaier 49998 D4 
10000 EI 92ͤ „ 99 98 4 0² 


Standard range = 1 to 250. 
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The voltage drop in the main ooils may be left at 1 volt, 
this being only 4 per cent. on the 200-volt supply, which is 
now being rapidly adopted. An additional improvement in 
accuracy has been secured by making the meter astatic, so that 
it is not affected by external magnetic forces. 

Astatic Meter.—The astatic meter has its armature divided 
into two equal portions, 7 850 one above the other, on the 
axle, as shown in Fig. 7. These two parts, although physically 
separated, form one oomplete drum winding oon to a 
single commutator. Following the process of winding a drum, 
the first coil will be wound on the lower spider ; the second 
will be wound on the upper spider in exactly the same position 
as azimuth as it would ordinarily oocupy if wound on 
the lower armature, but it is wound in the opposite sense. The 
third coil is on the lower spider; the fourth on the upper and 
reversed in sense. Thus, numbering the coils in succession, all 
the odd numbers will be found on the lower half armature and 
all the sven numbers will be found on the upper half. Each 
half armature is surrounded by its own pair of main current 
coils, the two pairs being coupled so that the current flows in 


them in opposite senses, their magnetic fields being in opposite 


directions. This reversed coupling is, of course, necessary to 
drive both parts of the armature the same way, but it has the 
incidental advantage that it greatly reduces the s field of 
the main coils, and so renders the brake. magnets doubly secure 
against excessive currents. The advantage of an astatic armaa- 
ture is, however, only gained at the cost of a reduction in 
driving torque, for a little consideration will show that when a 
non-astatic drum armature is converted to the astatic form 
shown in Fig. 7, and one half of the copper on the main ooils 


K Slow 


KAREM 
0 30 1090 1500 


Feast 


K 


Slow 


Fie, 12.—Curves for Meters Nos. 8 and 4 
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is taken off and made up into a second pair of coils, so that each 
of the two s of the armatures may be driven, the field in 
which the armature rotates is halved although the number of 
turns on the armature itself remains the same as before. 
Probably very few consumers possess the requisite combination 
of knowledge and knavery to enable them to attempt a reduc- 
tion of their electric light bill by the use of a strong magnet 
1 near the meter, but meters are always liable to be fixed 

sitions where stray fields exist, and the author is inclined 
to believe that the astatic armature will prove to be a clear 
gain. To sum up, the astatic meter is wound to give a driving 
ove of about 2,000 dyne-centimetres at full load ; the current 
in the armature circuit being 10 milliamperes and the drop in 
the main coils one volt. The frictional resistance is about two 
dyne-centimetres when the meter is new, and the tests to be 
presently referred to show that a frictionless meter will run for 
many million revolutions before any serious increase in friction 
takes place. 

Compensation or Remaining Friction.—The initial value of 
friction is compensated for by means of a little strip of sheet 
iron placed within the field of the main coils. When once 
magnetised by the main current, the coercive force of the iron 
is sufficient to provide the very small driving moment required 
to overcome friction. As has already been pointed out, com- 
pensation for friction will cause a meter to run at no load if it is 
subjected to vibration ; but when friction is only a very minute 
fraction of the maximum driving torque, the over-registration 
of a corrected meter would be quite negligible even if it could 
occur, but as a matter of fact the elastic commutator has a 
directing moment upon the axle which prevents the meter from 
running until the driving torque is two or three times as great 
as the moment of friction. Henoe it is impossible for the com- 
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pensator to start the meter or to keep it running. The 
corrected meter starts with from 1/S00th to 1/300th of full load, 
and has a standard range of about 1 to 200. The range and 
accuracy of a corrected meter are well exemplified by the two 
curves given in Fig. 12, which show the variation in the con- 
stants of two meters having a ratio of about 1 to 1,250 between 
friction and full-load torque. This happens to be approximately 
the same ratio as that it is pro to adopt as a reasonable 
compromise between the conflicting elements of accu and 
waste of power, so that although these meters have a much 
larger frictional resistance than is now obtained, yet as regards 
accuracy and range they are very nearly identical with the 
astatic meter. The latter has much less driving torque, but 
its frictional resistance is smaller by a corresponding amount. 
The larger friction in meters Nos. 3 and 4 arises from 
the fact that they were made before the adoption of the 
elastic commutator and other improvements. They are fitted 
with very small commutators with rigid sections made of iridio- 
platinum wires, which form a sort of squirrel-cage round the 
axle. The diameter of the commutator is about [-16in. Fine 
wire brushes are used, pressing very lightly upon the commu- 
tator. The frictional resistance in meter No. 3 is 7˙9 dyne- 
centimetres, and the driving torque at full load is 10,000 dyne- 
centimetres. The corresponding quantities in meter No. 4 are 
approximately the same, but they were not accurately measured. 
These meters are corrected by a thin steel rod having the 
necessary coercive force, and, aa will be seen on reference to 
the curves, they are both slightly under-corrected. The Board 
of Trade limits are, however, nowhere exceeded throughout the 
whole range from 0 to 5,000 watts. Meters Nos. 3 and 4 are 
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in use in the meter testing department of the Manchester 
Corporation as standards for checking the accuracy of other 
meters intended for commercial purposes, and the author is 
indebted to Mr. Wordingham for his permission to make use 
of the curves which accompanied the Board of Trade certificate. 
He desires also to thank Mr. Rennie, who very kindly supplied 
a copy of the tests made at the Board of Trade laboratory. 
Tests for Endurance.—There would be little advantage in any 
reduction of friction which was either not permanent or 
obtained at the cost of great delicacy of . and 
therefore liable to increase whenever the adjustment was 
accidentally disturbed. Prolonged trial in actual service is, of 
course, the only conclusive test of the trustworthiness of any 
novel apparatus, but the tests to which the frictionless moteb is 
being subjected show already that the mechanism has a remark: 
able power of endurance. Two meters had been mads in 
1898, and after many trials with different forms of commutator 
and train-driving apparatus, in the course of which No. I meter 
had made between three and four million revolutions; the 
elastic commutator was fitted to this meter, and after pre- 
liminary tests for friction it was put on to a 100-volt cirbuit on 
May 25, 1899, and driven at 80 revolutions per miuute'Hy: means 
of permanent magnets placed near the armature, this’ method 
of driving being adopted in order to avoid waste of current in 
the main coils. This meter has been running continuously 
since that date, with the exception of the few hours 
occupied in making friction tests. The tests made up to 
the date of writing are given in Table III. The revolutions 
are reckoned from the day when the test began, and 
give the total made by the commutator oorreetly; but, 
as already mentioned, the meter had previously run for 
over three million revolutions, so that the step bearing 
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has been subjected to so much more wear and tear. The 
standard pressure current is 10 milliamperes, but for the 
purpose of this test it was raised to 18°2 milliamperes in 
order to make the energy running down in sparks upon the 
commutator when the train coils are reversed the same as it is 
with the standard size of train coil—No. 1 being fitted with 
a smaller train coil. This increase of current increases the 
sparking on all the sections, so that the total energy tending to 
destroy the commutator is far greater than it is with a standard 
train coil. During the first few weeks some sparking was 
visible, but this has gradually diminished until at the present 
‘time sparks are only seen occasionally. There is no apparent 
wear either on the commutator wires or on the brush wheels. 


Taste III.—Friction Tests“ of Meter No. 1. This Meter was 
started on May 25, 1899, and has been running at about 
80 revolutions per minute continuously since that date. 


Total revolu- Moment of frictional 
Date. tions of armature resistance 

axle. (dyne - ms.). 

May 25, 1899 0 .... Nob measured accurately, bat 
7 about=7 dyne -· ems. | 

June 28, 1899... 3,460,000 .... 68 

Sepb. 26, 1899... 12,275,000 ...... 6˙8 

March 30,1900.. 29, 046, Oo 7˙2 


For methods of measurement see appendix. 


Platinum in the form of black powder clings to the inside of 
the wires, and has also settled in a ring round the axle inside 
the commutator, otherwise there is no visible change. It is 
possible that the presence of the powder accounts for the 
diminution of sparking ; the energy may be absorbed in 
heating-up the powder, which quite possibly acts as a variable 
resistance, and so ensures a gradual reduction of the current 
to zero instead of a sudden interruption and consequent spark. 
TaBLE IV.—Friction Tests“ of Meter No. 2. This Meter was 
started on Oct. 12, 1899, and has been running at about 
57 revolations per minute continuously since that date. 


Total revolu- Moment of 
Date. tions of meter frictional resist- 
axle, _ance (dyne-cm. ). 
Ocb. 12, 1899 . 0 ER ENEEIER 3'2 
Ocb, 12, 18999 100 — ses.. stents 2˙1 
Oct, 13, 1899 bd TETY 6 600 . 2 3 
cb. 16, 1899 .ec ease not noted J... . 2'4 
Oct. 20, 189999 . N . 32 
Nov. 7, 1899 2, O88, oo 29 
Nov. 20, 1899999 3, O80, O00 . 30 
Dec. 21, 19929. eee 41, 313,000 [( ose ~ 29 
Jan. 29, 19o0o0 eas) E N 33t 
Jan. 30, 19oo0 7,233, (oo . 35t 


* For methods of measurement see appendix. 

+ Commutator observed to be making irregular contact. After 
making test, examination showed a fine hair wound round and 
e a in commutator. The hair was removed as carefully as 
possible without taking the meter to pieces. 

t Taken immediately after removal of the hair. 

On the other hand, the commutator may still be sparking as 
at first, and the powder may simply prevent the sparks from 
being seen. As soon as it was seen that the elastic com- 
mutator was a step in the right direction No. 2 meter was 
similarly fitted, but with a commutator having much finer 
wires—about four mils diameter—and with brass brush wheels 
lightly gilt upon their edges. After long tests with 
different pivots, during which time the elastic commutator 
made 34 million revolutions, No. 2 meter was put on to 
the 100-volt circuit on Oct. 12, 1899, and it has been 
running at about 57 revolutions per minute day and night 
since that date. Periodical friction tests have been made, and 
the results are given in Table IV. No. 2 meter is fitted with a 
standard train coil, and the pressure current was, therefore, 
fixed at the normal value—namely, 10 milliamperes. No 
appreciable wear is visible on the commutator wires, but a 
curious change has gradually become apparent in the brush 
wheels. Where they roll in contact with the iridio-platinum 
wires their edges have acquired a smooth deposit of platinum, 
and under a magnifying glass they have the characteristic 
appearance of a surface which has been platinised by the 
ordinary electro-chemical process. During these tests no 
adjustments or alterations of any kind have been made in the 
meters, nor have any precautions been taken to keep dust and 
dirt away from them. They are running in a dirty workshop 
with loose covers over them, and the slowly increasing friction 
noticed with No. 2 meter is probably due to the collection of 
dust—which is very visible—within the step bearing and in the 
brush-wheel bearings. The normal speed at full load has been 
fixed at 50 revolutions per minute, so that No. 2 meter is running 
14 per cent. and No. 1 meter 60 per cent. above full speed. If 
we assume the average consumer to use the equivalent of 
1˙8 hours at full load each day, his meter will at the above 
speed (50 revolutions per minute) make 2,000,000 revolutions 
per annum, No. 2 meter has, therefore, been subjected to 
wear and tear corresponding to five years’ service, while No. 1 
meter has run for a period corresponding to about 14 years. 
These figures are mentioned in order to enable the value of the 
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tests to be estimated with some sense of proportion. They are 
not adduced as in any way a substitute for the test of hard work 
undor all the varying conditions necessarily imposed upon supply 
meters in everyday use. 

Possibility of Further Reductions in Friction.— The results so 
far obtained, and an examination of the causes of the remaining 
friction, afford some ground for believing that ite limiting value 
has not yet been reached. The calculated value of the total 
frictional resistance in meter No. 2 (see appendix) is 1°6 dyne 
centimetres, 1:1 being attributable to the step bearing and 
0:5 to the brush-wheel bearings. It is quite possible te use 
aluminium wheels and so reduce the pressure on their step 
bearings to about one-half of the present amount, redu 
this part of the friction to 0°25. e pressure of the steel 
point upon the jewel of the armature axle bearing can be 
reduced by coupling the train coils back to back, as in Fig. 11, 
so as to eliminate the effect they now have in alternately increas- 
ing and diminishing the induction through the axle and sup- 
porting pole. If at the same time some means can be found to 
prevent the axle from accidentally rising from the step bearing, 
the only absolutely unavoidable pressure 0 will be 
about 1 „ an amount which is, of course, necessary to 
prevent the mutual force between the train lever and the train 
coils from lifting the axle. To err on the safe side, we may 
assume that is possible to reduce the pressure from 12 grm. to 
about 2 grm., the corresponding reduction in friction being 
from 1'1 to about 0'2 dyne-centimetres. Hence it seems not 
impossible to reduce the 1°6 dyne-centimetres of total calculated 
friction to 0°45, or, say, 0'5 dyne-centimetres, a reduction of 
1:1. This should be subtracted from the lowest observed value 
of the frictional resistance in No. 2 meter, and would bring 
the initial friction in a new meter down to about one dyne 
centimetre. Again, the moment of frictional resistance per 
gramme weight upon the step bearing depends on the acute- 
ness of the steel point resting upon the cup jewel. In the 
meters hitherto tested no attempt has been made to secure a 
fine steel point. The point having been ground to an angle of 
about dOdeg., is rounded off at the tip until it forms a hemi- 
spherical end of from five to seven mils radius. This rests in a 
sapphire cup of from 20 to 40 mils radius, and although 
two spherical surfaces of different radius ought to touch in 
a point quite independently of the ratio of their radii, it is 
ebvious that in practice we must look upon our spherical 
steel point as one with a rough surface making contact with 
the 3 in a number of points distributed over a ve 
small and approximately circular area, the diameter of whic 
will depend on the ratio of the radii of jewel and point, 
and upon the smoothness of the two surfaces. Now, as the 
formula for point friction indicates (see appendix), the moment 
of friction is proportional to the diameter of contact, so that 
we may expect a decrease in moment if we diminish the radius 
of the spherical point—an expectation which is, of course, 
borne out by the result of everyday experience. Whether the 
reduction so brought about will be permanent depends on how 
far the gradual burnishing of the steel by the jewel is affected 
by the pressure per unit of contact surface, and on the 
effect of the burnishing itself upon the coefficient of friction. 
No data drawn from engineering experience are likely to 
afford any clue to the answer to these questions, and no 
means have hitherto existed for obtaining a direct answer 
by experiment. The author is now investigating the behaviour 
of different kinds of step bearings for use in meters witha 
view to the determination of the type having the greatest power 
of endurance. Engineers accustomed to dealing with power in 
kilowatts and friction measured by hot bearings will be inclined 
to regard all such discussion of apparently insignificant details 
as so much industry wasted in the splitting of hairs. It will, 
however, be agreed that we cannot be said to have solved the 
problem of metering electric energy until meters possessing an 
adequate range and accuracy can be so constructed that they 
may be relied upon for many years’ service without need of 
adjustment or repair. In this matter we may learn something 
from the gas-meter, of which, in spite of much unmerited and 
ignorant abuse, it may safely be said that while in point of 
accuracy it compares not unfavourably with the average electric 
meter, in other respects it is far in advance of any electric 
meter at present in use. The value of gas to a consumer 
depends upon its calorific and illuminating powers, and only 
in a minor degree upon its pressure. Hence the gas-meter 
may, and does, absorb a large fraction of the available pres- 
sure without much disadvantage to the user, and its remark- 
able power of endurance has been brought about by the use of 
a motor capable of doing a far larger amount of work than is 
required to overcome friction, even when the mechaniem is 
much worn by use. A properly-made gas-meter may be 
installed upon the consumer’s premises and remain there in 
constant use without adjustment or repair of any kind fur from 
10 to 15 years before the motor is sufficiently worn to cause a 
serious error. With an electric supply, on the other hand, 
energy is what the consumer wants and what he pays for, and 
for lighting purposes he must have the energy supplied at con- 
stant pressure ; hence the electric meter cannat be allowed ta 
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absorb more than a very small fraction of the energy and 
pressure of supply. The mechanical power of the electric meter 
being therefore limited by the conditions of supply, it is 
only by diminishing friction and wear and tear that we can 
hope to attain and maintain the required accuracy throughout 
many years of service. From this point of view it is clearly of 
the greatest importance that every cause of mechanical friction 
should be ascertained, and as far as possible removed. It was 
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ing rope or gear, or at top or bottom of the lift-shaft. A 
special feature of the apparatus is that it is impossible to 
start the lift while the door is open, and no other door can 
be opened except the one at which the lift is stationary. 
In the accompanying illustration (Fig. 1) the apparatus 
is shown with the starting rope seized, which position is 
maintained while the door is open, and owing to the con- 
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with this conviction that the author, quite in the early days of 
public electric supply, set about devising means for diminishing 
meter friction, and the outcome of a good many years of experi- 
mental work is the meter described in this paper. It is not 
claimed for it that it is in all respects the ideal of what a 
meter should be, but the author hopes it may be regarded as 
a step in the right direction. | 

Note.—The author desires to acknowledge his indebtedness 
to Mr. Cox, who has the charge of the experimental depart- 
ment at Woodfield Works. During three years’ continuous 
work upon the meter Mr. Cox’s fertility of resource and 
inexhaustible patience have surmounted many difficulties and 
led to numerous improvements. When it was decided to try 
roller brushes making elastic contact with the commutator, and 
some trouble was met with in producing rollers of the requisite 
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elasticity, Mr. Cox proposed to have the rollers rigid and make 
the commutator wires thin enough to provide the necessa 
elastic rolling contact—an idea which has been adopted wit 


the happiest results. 
(To be continued.) 
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„ BUSH-JENKINS“ AUTOMATIC ELECTRIC 
SAFETY LIFT CLUTCH. 


THE 


The General Electric Company, Limited, have just intro- 
duced what they call the Bush. Jenkins” automatic 
electric safety lift clutch. This safety clutch has been 
specially designed as a means of rendering impossible 
accidents on lifts and hoists; at the same time it fulfils the 
requirements of the Factory Act relative to the locking of 
lift gates or doors, which is automatically accomplished, 
and does not interfere with the working of the litt by 
causing loss of time, etc., and inconvenience. It is electri- 
cally controlled, and may be worked either from storage 
batteries or lighting main, alternate or direct current, at 
slight annual cost. It may be fittad to any existing lift 
without entailing structural alterations, being situated 
either on the cage in a convenient part to control the start- 
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struction of the grip it is impossible to pull the rope in 
either direction, a lift working by hydraulic power being 
therefore effectively prevented from creeping away from the 
floor. In Fig. 2 the action is reversed, and the rope is 
released by suitable switches, which are controlled in opening 
or closing the door or gate. An electrical contact made 
through the cage automatically locks the door or gate, 
which can only be opened from inside, and when the 
cage has left the floor it ia 5 to open the door. 

e introduction of tho above-described piece of appa- 
ratus is very opportune, and its employment should be the 
means of greatly reducing the number of accidents which 
occur through persons walking into the lift-shaft presuming 
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the lift to be at the door. Such accidents have been by no 
means infrequent of late, in some cases being attended with 
fatal results. The General Electric Company, Limited, 
claim that the above safety clutch absolutely precludes the 

ssibility of all such accidente, for it prevents the cage 
being moved away from the floor while the door is open or 
insecurely fastened, and it is impossible to open the doors 
on any floor except that at which the cage is standing. 


Chicago Telephones. — The Chicago Telephone 
Supply Company have recently adopted a new 
“ Express switchboard, which, it is claimed, combines 
all the latest and best ideas in telephone work. Thus, 
a 100-drop section of this switchboard is 4 ft. high by 
18in. wide, and 100 drops 0 a space 16in. square, 
An improved standardised Bell construction is used 
throughout the system, and every contact from pole 
terminals is mounted on hard rubber, which is an 
entirely new feature. Each drop and jack are self- 
contained, and can be removed from the board in a very 
short time. The board, which is of the metallic circuit 
type, is stated by the Telephone Magazine to be absolutely 
free from cross-talk. 
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THE PARIS EXHIBITION. | 
The electrical exhibits at the Paris Exhibition are 


worthy of careful study, and contain much which 


will be of interest to every class of electrical engineer. 
It is doubtful, however, whether the engineer who 
goes to Paris prepared to criticise will not have 
a considerably easier time than the engineer who, 
expecting to learn the latest improvements in 
various branches of electrical engineering, lays down 
a predetermined programme as to which exhibits 
he wishes to see. In other words, the difficulty 
in finding any particular exhibit is very great, 
and is in some cases quite insuperable. We 
know of an instance in which an engineer spent a 
week in searching for a particular exhibit which the 
officials were quite sure was to be found if their 
directions were only followed. It was discovered 
at last that the exhibit in question was peacefully 
reposing on the bed of the Atlantic, regardless of 
the fact that it was being sought on the banks of the 
Seine. At the present time the steam dynamos in 
the exhibition may be divided into three classes. 
In the first of these, which contains an unduly large 
proportion of the total, are those dynamos which 
are not complete and ready for running. This 
class is so great, that if it were not for the help 
of the electric lighting authorities of Paris, the 

exhibition would have to be closed every night for 

want of light. The next class consists of those 

machines which are nominally ready for running, 

but which are still being subjected to the hundred 

and one adjustments necessary when starting all new 

plant. These are used to give a certain amt of 
current to the exhibition mains, but they can be 
worked at full load or for many hours at a time. 
The remaining section contains dynamos in which 
the makers have been successful in speeding the 
erection and in obtaining good running conditions, 
in spite of the disadvantages they have had to 
contend with. We regret to say that the largest 
English exhibit comes in the first class. While the 
manufacturers of the engine and dynamo are not 
free from blame for the delay in erecting their plant, 
they have had to encounter risks which can hardly 
have been foreseen. For instance, the crankshaft of 
the engine, with its three-throw cranks, is not quite 
as easily lost as a needle, and yet this crankshaft 
was, we understand, mislaid by the railway company 


for over a month on its way from the steamer 


to Paris. This and some trouble over the steam- 
piping have prevented the engines being run up 
to the present, but the makers have hopes of 
getting steam on the engines before very long. 
In fact, an eminent electrical engineer in Paris 
assures us that by the time the exhibition is closed 
most of the electrical appliances will be in working 
order. In our opinion, it is very difficult to predict 
the exact closing time of the exhibition, and par- 
ticularly of the electrical and machinery section. 
This is so because the administrative engineers have 
laid a number of electrical mines under the floor in 
all directions. These mines consist of four hundred 
and forty volt fuses, round which well-dried match- 
wood is piled so as to catch any sparks which may fall 
when the fuses blow. Then wooden covers are again 
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placed over these fuses to communicate the fire with 
the floor. Asa result of the use of these ingenious 
contrivances the illumination of the electrical foun- 
tains has been delayed by some months, and much 
valuable cable destroyed. We regret that ıt is 
impossible for the Electrical Congress to be arranged 
earlier than August, as we fear that some other part 
of the exhibition will suffer before then. If an elec- 
trical inspector of a fire insurance office should be 
contemplating a visit to the exhibition, we would 
seriously advise him to reconsider the matter unless 
he is absolutely sure his office has no pecuniary 
interest in the building. As to the electrical exhibits 
themselves, we cinnot refer to them in detail here; 
but there are, of course, the usual monstrosities, 
amongst which is a cinematograph for the blind, and 
a phonograph for the deaf, said to be exhibited by a 
Swiss engineer, but we fancy, however, from an 
Inspection of the inventor’s space, that in this case 
also the apparatus must have been dispatched vid 
the United States and the bed of the Atlantic. 
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MUNICIPAL MUDDLING. 


If the work done by the aldermen and councillors 
of the Cardiff Town Council could only be measured by 
the heat of the expressions used in their discussions 
and their indignation over electrical affairs, Cardiff 
would be the best-governed town in the United 
Kingdom. As it is, the members of the Council, 
whether aldermen or councillors, spend a vast 
amount of time in wrangling, and grossly mis- 
manage their affairs in consequence. In the vain 
endeavour to make every member of the Electric 
Lighting Committee a responsible electrical engineer, 
and to make each member of the electrical staff a 
personal friend of one member of the committee and 
an enemy of all the rest, the electrical undertaking 
became seriously muddled. It at length dawned 
upon the members of this committee, and also on the 
Corporation, that having a good electrical engineer 
in their employ it might be well to make him 
responsible for the management of the works, and 
to give the councillors much more time for 
wrangling pure and simple. The first outcome of 
this is that the engineer signalised his accession 
to power by increasing the salaries of certain 
individuals. We would presume from the public 
Press, not knowing this engineer personally, that 
the members so selected for increases in salary 
were the honest workers in the hive, and that 
those members who did not get increases 
were indignant at the distinction made. This 
indignation was, of course, reflected in the Council, 
and such terms as ‘‘ An impudent assumption,” etc., 
were used to support the vote of censure on the 
engineer, which, however, was hidden behind an 
amendment to the report of the Electrical Com- 
mittee, which proposed to confirm the increases 
of salary so ‘granted, in the case of certain 
members of thè staff. We are pleased, however, 
that the indignant councillors have still cause 
for complaint, as the report was carried by 
a large majority. We trust that the electrical 
engineer of Cardiff will continue to use his power 
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of controlling his staff, and that, if need be, he will 
instantly discharge any member of the same who 
tries to undermine his authority by going direct to 
the Electric Lighting Committee or the Council. 
The indignant councillors are now turning their 
attention towards a proposal to limit the size of 
family to be allowed to their employés in another 
department of their municipal work. We trust 
they will be more successful in this respect: than 
with the superintendence of their electric lighting 
undertaking. ö 


MANCHESTER TRAMWAYS. 


The firet step in the establishment of the Manchester 
Corporation’s electric tramway system was taken on 
Tuesday last, when the chairman of the Tramways Com- 
mittee (Mr. D. Boyle) laid the foundation-stone of the car- 
shed which is to be built at Queen’s-road, Cheetham. It 
is estimated that the shed will be the largest of the kind 
in Europe. At the outset the deputy-chairman of the com- 
mittee (Mr. W. H. Wainwright) presented a silver trowel 
and mallet to Mr. Boyle wherewith to perform the cere- 
mony: and the stone was daly laid. 

r. BOYLE then spoke of the importance of the work of 
the municipalisation of the tramways upon which they had 
entered. He said that the works in course of construction 
would provide accommodation for housing 252 cars. The 
area of ground to be covered was about four acres, and the 
works when completed would consist of a building 85 yards 
long by 11 yards wide, comprising offices, guards’ and 
drivers’ messroom, mechanics’ shop, store and other rooms, and 
a house for the yard foreman. There would be an entrance 
gateway 16ft. wide to a covered appreach 48[t, wide, with 
track lines leading to 14 bays of sheds. These sheds would 
be 37ft. wide, and would each contain 18 cars. A pit would 
be formed in 11 of the sheds for examination of the motors 
beneath the cars, while the remaining three sheds would be 
for 54 trailing cars, to stand on the solid ground. The 
principals of the shed roofs would consist of upwards of 
400 tons of steel, carried by steel girders on about 100 cast- 
iron columns, and the roofs would be covered by boards 
and slating and «bout 60,000 square yards of patent 
glazing. Three y.teways, 14ft. wide, would be provided 
as emergency exits only, to provide for any tempo 
block in the entrance roadway. The tracks and connections 
within the shed were equivalent to a ee of two miles of 
single line of tramway. The tracks would be supported: on 
steel stanchions. Free access would be pbtaitied over the 
whole area of pit, which would allow of 200 cars being 
under inspection at one time. The total weight of the 
steelwork in the tracks and connections would be 
about 500 tons, and in the stanchions and -girders 
for supporting the tracks about 250 tons. The total 
estimated cost of this work wa; £11,000. The shed 
and pit would be lighted by electricity, and would also 
be heated by a system of hot-water pipes. It would 
be necessary to have three additional sheds of almost equal 
size, and probably one or two smaller ones, for other roads. 
They intended 
stabling cara at different parte of the city instead of having 
sheds only at one place. The substitution of electric 
traction for horse traction made a great difference in this 
respect, and the cost: would be small. oo 

Mr. J. JOHNSTON proposed a vote of thanks to Mr. Boyle 
for laying the stone, and complimented the committee on 
their pursuit in a quiet way of what represented an interest- 
ing movement in municipal wor i S 
Laur in the day the 5 luncheon, on the invi- 
tation of the committee, at the Manchester Town Hall, Mr. 
D. Boyle occupying the chair. 


Blackpool,—The Corporation invite tenders for the electrical 
equipment of 15 single-track tramoars. Tenders by June 18, 
Details in our advertisement columns, 
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ELECTRIC ILLUMINATIONS DURING THE PRETORIA 
CELEBRATIONS IN GLASGOW. 


The ease with which electric lighting lends itself to 
artistic treatment has been long recognised, and with the 
more extended use of electricity for lighting purposes its 
adoption for artistic illumination has been very general. 
Glasgow, like other towns, waxed jubilant over the success 
of our arms in South Africa, and, lest the orations of the 
Lord Provost and the cheering of the citizens should not 
be sufficient evidence of its patriotism, it decided to 
illuminate ; and when the “ greatest municipality on earth ” 
decides to do anything it generally does it. 

The municipal buildings facing George-square lend them- 
selves particularly well to such illuminations as were 
deemed necessary, and the electricity department set to 
work to fix the lamps, their exertion accelerated perhaps 
by the knowledge that their chief’s younger brother, Mr. 
A. D. Chamen, was serving with the Imperial Yeomanry. 


approach. It says much for Mr. Graburn’s efforts that 
the whole was practically completed in about 20 hours. 
The car was draped in the inevitable khaki and Union 
Jacke, while round the railings and up the pole were 
variously coloured lamps. On one side were the words 
„Orange River State,” and the other Vaal River State,” 
brought out most effectively against the dark background. 
One end had the word BOBS in letters alternately 
clear and electric blue, while the other end had the Royal 
monogram and a St. Andrew's Cross. In all 456 lam 
were employed on 76 circuits of six lampe in series, 83-volt 
aan being used. ä 

r. Graburn, who conceived the idea of illuminating 
the car, and who was responsible for the work, was for a 
number of years engineer to the Montreal tramways, and 
carried out the Jubilee illuminations of the electric tramway 
system there, in which some 11,000 lamps were used, His 
patriotic enthusiasm is not the evanescent product of 
momentary excitement, but is partly hereditary and partly 
acquired. The son of an English naval officer, he bas 
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A Glasgow Tramcar Pretoriarating. 


The pediment of the buildings, containing a very fine 
carving illustrating the British Colonies, was illuminated 
by a batten carrying 50 lamps of 50 c. p. each, and a smaller 
batten of 24 32-c.p. lamps, The domes flanking this had 
their extremities illuminated by 150-c.p. lamps. The word 
Pretoria was shown by means of 250 lamps of 32¢ p. The 
Royal monogram was composed of 32-c.p. lamps, the “ V 
having 35 and the “R” 40 lamps. Surmounting the whole 
was the Goddess of Liberty, who held in her uplifted hand 
a torch consisting of 120 lamps of 50 c.p. each, with a 
200-c.p. lamp on the top. A searchlight, lent by the 
General Electric ve as completed the display. 

It was the tramways department, however, which really 
made the show of the evening, thanks to the efforts of 
Mr. Nelson Graburn, M. IE E., che rolling-stock superinten- 
dent, and Mr. John Voung, the general manager. The car, 
a photo of which we reproduce, was a triumph of artistic 
treatment ; and whatever may be said against the trolley by 
those whose esthetic taste is over-developed, it cannot be 
denied that it lends itself, pole and all, to artistic illumina- 


U 


tion in a manner which any other system could not even 


ma 


spent most of his life in Canada, and served through the 
anadian rebellion, where his two brothers were kill 
Before coming to Glasgow he spent seven years as engineer 
and assistant manager on the Montreal electric tramway 
system. ö 
DD ———— 


THE “ARK” LAMP. 


We referred last week in general terms to the catalogue 
of their“ Ark lamps we had received from Messrs Johnson 
and Phillips. These lamps are of the enclosed type, and 
we have now obtained from the makers a technical descrip- 
tion of the same, which will be of interest to our readers. 
As to the advantages of the enclosed arc lamp for private 
installation work, and also in certain inetances for public 
lighting, we need not at the present say much, as tb 
advantages are so well recognised. With, however, the 
enclosed arc lamp and its consequent slow feed an 
infrequent inspection, it becomes of the utmost import 
ance that the lamp should work regularly without atten- 
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tion. The features of this arc Jamp are particularly 
designed to this end, and the inventor has simplified 
the construction of the lamp to almost an irreducible 
minimum.. As a result tbe whole of the parts, of which 
there are exceedingly few, are of massive construction, 
and are hence unlikely to be deranged by the lapse of 


Fie. 1. 


time. The details of the feeding gear are exceedingly 
interesting, as is also the arrangement for securing . 
the globes to the framework. The following illustra- 


tions will make the construction of the lamp clear. 
Thus the upper carbon works entirely free, and with- 
out holder in a cylindrical core or armature of the 
regulating solenoid, the feed of the carbon being regu- 


Fia. 3. 


lated by a clutch device carried by the lower end of the 
armature, and consisting of a number of pivoted levers or 
cam pieces so formed and acted upon by pins on the solenoid 
armature that when the armature is in the lowered position 
the cams are caused by gravity to move away from the 
upper carbon, which can thus descend freely, When the 
armature is raised these pins act upon the cams 80 as to 


press these against the carbon, which is thus raised by the 
armature. The current is conveyed to the upper carbon 
by contact pieces pivoted to a plate, which also forms the 
top enclosure of the lamp glass, and these contact pieces 
are also arranged to effect the automatic cut-out by forming 
on the apper part of the upper carbon a circular groove, 
with which the contact pieces engage like pawls when the 
carbon has descended to such an extent as to bring the 
groove on a level with the contact pieces. 

In the accompanying drawings Fig. 1 shows a vertical 
section of the improved lamp, while Figs. 2 to 5 show 
enlarged sections taken respectively at A A, B B, C O, and 
D D of Fig. 1. Fig. 6 shows the lamp resistance with 
covers removed. 3 7 

The regulating mechanism is contained in a casing, a, 
formed of a single casting, in the looped part, b, of which is 
situated the solenoid, c. Within the central tube, a, of the 
solenoid is the tubular core or armature, e, also formed as 
a single casting, the lower flanged end of which has 
brackets, 7, that carry pins, g, which operate upon the 
device, h, for clutching the upper carbon, i. This clutch 
device consists of a series of cam-shaped levers, h, that are 


Fia, 6. 


Fia. 5. 


pivoted to brackets on a loose annular plate, j. When the 
armature, e, is in the lowered position the plate, j, rests 
upon the bottom of the cup-shaped piece, &, that is secured 
to the lower end of the casting, a; in this position 
the action of gravity upon the upper ends of the 
clutch levers, h, causes these to turn outwards upon 
their pivots so that they release the upper carbon, which 
is then free to descend towards the lower carbon. 
On the other hand, when the lamp is put in circuit the 
armature, ¢, being drawn upward, first acts upon the levers, 
h, by the pins, g, so as to cause these to clutch the carbon, 
and then raises them, together with the carbon, so as to 
strike the arc. As the carbons consume (which takes place 
at an exceedingly slow rate owing to their being enclosed 
in practically airtight compartments) the armature descends 
again, causing the levers, I, to release the carbons sufficiently 
to effect the required downward feed for maintaining the 
arc, To the underside of the casting, but insulated from 
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it, is secured a cylindrical piece, J, into the lower end of 
which is screwed the upper end of the frame, m, that bolds 
the glass, n, enclosing the carbone. Into the central opening 
of this frame is screwed a disc, which is secured in an insu- 
lated manner to a central brass casting, o, having a disc, 
p, at its lower end which constitutes the cap for closing 
and holding the glass, n, the lower end of which rests 
upon a disc, q, forming the bottom of the frame, m. The 
casting, o, is formed with a central cylindrical piece having 
four vertical slotted wings in the slots, u, of which are 
situated contact pieces, r, pivoted at s to the wings, and 
formed as shown. at Fig. 1, so that they tend to fall 
inwards and thus make the necessary electrical contact 
with the upper carbon for conveying the current to it. 
The upper carbon has a circular groove, f, formed near ite 
upper end, and when it has burnt away to such an extent 
that this groove arrives on a level with the upper ends of 
the contact pieces, 7, these become engaged with such 
groove, and in this preventing the farthor descent of the 
carbon, operate as an automatic cut-out. On the outer 
surface of the cylindrical piece, I, are formed ribs, v, carry- 
ing notched insulating pieces, w, in the notches of which 
is wound the resistance coil of the circuit, which coil 
is made in the form of a thin metal band as shown 
Owing to tho coil being made of this form, and so sup- 
ported that almost the entire surface thereof is in contact 
with the air, the heat generated will be mast efficiently 
conducted away therefrom. By this arrangement of the 
resistance coil a great economy in space is obtained. For 
carrying the outer globe (or reflector, as shown in dotted 
lines, or sereen) there is secured between the casting, a, 
and cylinder, /, a thin metal cap, z, having a rounded coarse 
screw thread formed thereon as shown, and a corresponding 
screw thread is formed on the neck of the globe or reflector, 
thus providing a ready means of attachment without 
requiring the usual metal fittings on che globe, etc. The 
magnetic circuit of tbe solenoid is closed at the top by the 
soft-iren piece, y, which is extended conically downwards 
so as to.act upon the upper end of the armature, e. 

_ It will be seen from the above description that the lamp 
is one which can be manufactured for a comparatively 
small cost, and which can be 
uvtechnical man. The artistic details of the cases in which 
the lamps are supplied we have not referred to, neither 
have we published illustrations of the same, but these 
„Ark lamps leave nothing to be desired in this respect. 
The small length of the lamp (28}in.) is also a great point 
in ite favour. 


ASSOCIATION OF MUNICIPAL CORPORATIONS. 


As noted in our last week’s issue, the conference of delegates 
of the Association of Municipal Corporations opened on the 
2nd inst. in the Royal University Buildings, Dublin. The 
Right Hon. the Lorn Mayor of Dustin (Sir T. Pile) presided 
at the opening, and, in speaking upon the subject cf private 
Bill legislation, said that in dealing with that subject he would 
ask the careful consideration of the assembly. The resolution 
which he wished to propose upon the subject was as follows: 
That in the opinion of this association the procedure in 
municipal private Bill legislation should be shortened, and the 
Sapone curtailed, and that the question of the best means of 
achieving that object be and is hereby referred to the council 
of the association for consideration and report.” The subject 
was, he said, one of vital importance to the municipalities. The 
unnecessary doubling of the costof submitting Bills to Parliament 
wasunquestionably a great hardship, and more especially so in the 
case of municipalities which were situated at a great distance 
from the Houseof Commons. He thought some means should 
be adopted by which a dual trial would be avoided. 

The motion was seconded by the Town OLERK oF WOLVER- 
HAMPTON, and adopted unanimously. 

The Presipent (Sir A. Rollit, M.P.) afterwards rose to 
propose the following resolutions : 

„1. That enterprises which have hitherto been entrusted by 
Parliament to municipal corporations, such as gas, water, 
tramways, electric lighting aed power, markets, docks, piers, 
and other similar undertakings, have been managed efficiently 
and economically and for the general benefit of the inhabitants 
of the localities, and any abri 4 or interference with such 
powers would in the opinion of this meeting be a misfortune to 
the communities served by such undertakings and a retrograde 
step in the principles of self-government. 

“2. That in the opinion of this meeting all undertakings in 


THE ELECTRICAL ENGINEER, JUNE 15, 


laced in the hands of an. 


> 


the nature of a local monopoly or „ in which the 
general body of the inhabitants of the locality is interested, . 
should be entrusted to the municipal „ haa in effect 
been recognised by the Tramways Act, 1870; the and Water 
Facilities Act, 1870; the Electric Lighting Acts, 1882 aud 1888, 
and other Acts which require the consent of the local authority 
to applications for powers under those Acts. | 

„J. That municipal corporations cannot exercise any trading 
or other powers beyond those authorised by the general or 
local Acts. That it is inexpedient to fix any limit to the 
powers to be granted in future to municipal corporations, and 
that each case should be dealt with on its own merits. 

“4. That having regard to the fact that the town counoil is 
a representative body, and that manufacturers and traders are 
members of such council, or are fully represented thereon, 
there is no fear that any undue interference with the trading 
interests of any town will be proposed or curried out. 

“5. That the secretary of the association be requested to 
send a copy of the furegoing resolutions to the Joint Committee, 
and that evidence be submitted by representatives from cities 
and boroughs in support of such resolutions.” 

The PRESIDENT said he had already dealt with the subject of 
the resolution in his speech at the Guildhall and also in his 
place in Parliament. He would not move the second resolu- 
tion; they should resist being shut into a straight jacket, 
curtailing the operations which had hitherto been so successful. 

The Lorn Mayor or Dustin proposed the following rider to 
the resolutions: ‘‘That any legislation which repeals the 
principles contained in the above resolutions be opposed by the 
association.” They were now face to face with a House of 
Commons which was not in favour of municipal trading, and 
were also face to face with opposition to the works which 

ons were legitimately entitled to keep in their hands. 
Therefore, he thought they should do every ble to 
prevent interference with what were unqueationably their rights. 

The rider and the resolutions as proposed were adopted. 


THE MUNICIPAL ELECTRICAL ASSOCIATION. 


We would again remind our readers of the meeting of this 
association next week. Thus on June 20 the convention will 
open with a general meeting for the discussion of papers at the 
Technical College, Huddersfield, and Mr. A. B. Mountain will 
deliver his presidential address. Papers will be read by Alder- 
man Potter and Mr. H. O. Bishop on Means for Stimulating 
the Demand for Electrical Energy,” and on Electricity Works 
for Small Towns” by Messrs. O. S. Vesey-Brown and G. 
Harris. In the afternoon the Bradford electricity works and 
electric tramway system will be visited. In the evening a 
dinner will be given at the Huddersfield Town Hall by Mr. J. 
Hopkinson to the members of the association. 

On Thursday the papers for discussion will be on Electric 
Motors, by Messrs. T. P. Wilmshurst and C. A. L. Prussman; 
„The Combined Management of. Tramways and Lighting 
Departments,” by Mr. R. C. Quin; and Methods of Reducing 
Light-Load Losses,” by Mr. H. L. P. Boot. After lunch the 
Mayor’s garden party will take place, and at 7.50 p.m. the 
association dinner at the town hall. , 

On Friday the papers for discussion will be on The Distri- 
bution of Electricity in Scattered Areas,” by Messrs. L. Andrews 
and G. Wilkinson; Maintaining Certain Portions of Electrical 
Distribution Systems at Earth Potential,” by Mr. C. H 
Wordingham ; Impressions of Present American Tramway 
Practice, by Mr. A. E. Le Rossignol; and Protection of 
Telegraph and Telephone Wires.” After lunch, the Leeds 
Corporation electricity works, eto., will be visited. 

On June 23 the annual business meeting will be held at the 
Technical Cullege, Huddersfield. 


BLACKBURN TRAMWAYS. 


The following is the report of Mr. Alfred S. Giles, 
general manager of the tramway department, to the 
chairman and members of the Tramways Committee on 
the working of the Corporation tramways undertaking. 
The accounts cover the year from March 25, 1899, to 
March 25, 1900: 


Darwen Section.—The service on this section has been 
improved from a 20 minutes’ interval to a 12 minutes’ interval 
on Mondays, Tuesdays, Thursdays, and Fridays ; from 15 to 
12 minutes on Sundays and Wednesdays; and from 15 to 
10 minutes on Saturdays. The fares have been reduced from 
5d. all the way to 3d. The passengers travelling on this section 
during the year have numbered 2,814,876. The mileage run is 
278,241. The receipts have averaged 12°37d. per mile. The 
working expenses have averaged 7:25d. per mile. The total 
receipts on this section are 20 per cent. in excess of the previous 
year worked by the late company. The rolling-stock belonging 
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to the joint Corporations of Blackburn and Darwen numbers 
10 engines and 10 cars, and there are three engines and cars 
working on this section which belong to the Blackburn Oorpora- 
tion. The whole of the permanent way is being relaid as a 
double line in the Blackburn borough. The balance-sheet for 
the year is very satisfactory, for after paying the Darwen Oorpo- 
ration their share of the profits, and putting away interest and 
sinking fund on our capital, there is a net profit of £1,153 on 
the year’s working. This section is managed by the staff of the 
Blackburn tramway department, while previously the company 
were paying a separate secretary, manager, and engineer, whic 
with other charges and direction cost £750 per annum. This 
economy, and t 
favourable balance. 

Blackburn Section.—The electric lines (Preston-road and 


Witton) have been working for a full year, having been opened 


these sections has been 


in March, 1899. The service on 


improved from a 15 minutes’ interval to a 10 minutes’ interval. 


The fares were reduced from 2d. to Id. from the railway 


station to Billinge End, and the line was extended from the 
Griffin Inn to Witton Stocks without increasing the fare. The 
ngers travelling on these sections have numbered 2.079, 665 


n the year. The mileage run by the electric cars is 169,942. 
The receipts on the Preston-road electric section have averaged 
15°11d. per mile, and on the Witton electric section 9°25d. per 
mile. The working expenses on the electric sections have 
averaged 6°82d. per mile. The total receipts on Preston New- 
road and Witton are 65 per cent. in excess of the previous 
year’s working. The drivers and conductors on these sections 
have been provided with uniforms. On the steam sections, 
church and cemetery, the service has been improved from a 
15 minutes’ interval to 12 minutes’ interval on Mondays. 
Tuesdays, Thursdays, and Fridays, and from a 12 minutes’ 
interval to a 10 minutes’ interval on Sundays, Wednesdays, and 
Saturdays. The fares have been e on each route from 
dd. and 1d. all the way to 2d. and 1d. respectively. The 
passengers travelling on these sections numbered 2,152,893 in 
the year. The mileage run is 268,206. The receipts on the 


church section average 11°99d. per mile, and on the cemetery 


seotion 10 80d. per mile. The working expenses on the steam 
sections have averaged 6 92d. per mile. There is a loss on the 


year's working of £4,452, which is acoounted for in the following 


manner: the total receipts for the year are £23,246. 5s. 6d., 
and the working expenses amount to £19,812. 17s. 1d., leaving 
a balance of £5,433. 6s. 5d. as gross profit. 
interest and sinking fund for the year amount to £7,886. 1s. 7d., 
so that the loss in this first year is £4,462. 12s. 2d. 

In comparing the expenses side of the balance-sheet with that 
of last year the increase in working expenses. arises principally 
in connection with the following items: 

The horses which were sold in October cost £1,936 to 
keep whilst working on the cemetery section, while the 
receipts from the horse cars were but £1,515, a loss of 
£621, while the sum of £1,329 realised on the sale of the 
horses had to yaa wes into capital aooͤ,ꝭE3 W.... 

The rise in has sent up the prices of the hard coke 
we use on the steam locomotives from 17s. to 23s. per 
ton, and this has made a difference of £545 in the item 
under this head 

The repairs on the steam locos. and cars are heavier 
than last year on account of their age 

A sum of £210 has been e ded in overhauling and 
placing on the road seven e es and seven cars, which 
were purchased to enable a quicker service to be given on 
the church and cemetery sections EET E 

The increased wages pald on the steam sections amount 
to £350 in excess of last year, and on the electric cars the 
wages are increased by £849, due to shortening the men’s 
hours and working two shifts . . . e 

A sum of £243 has been expended in providing the men 
With ünierms 

The rates and taxes since the Corporation took over the 
undertaking have increased from £537 to £610 per annum 

The repairs to the permanent way on all sections are 
£500 heavier owing to the depreciated condition of the 
lines when taken over 


£621 


£4,671 


The capital of the Corporation tramways is about £140,000, 
and it has not all been productive during the year, as the 
church and cemetery routes have not yet been adapted for 
electric traction, and the Corporation have not had the requisite 
number of cars to run a quicker service, so that the advantages 
from the relaying of the track with the double lines have not 
yet shown themselves; but in respect of all this capital expen- 
diture the annual repayments of interest and sinking fund 
have had to be made. The rolling-stock of the Corporation is 
21 steam locos. and cars and eight electric cars. During the year 
the following work has been carried out: The Simmons-street 
car depot has been adapted and is being extended for the 
electric cars, and a repairing shop fitted up with the neces- 


and adapted for the electric 


e increased receipts per mile, account for the 


The charges for 


cars. The whole of the 


the church section has been relaid, 


permanent way on 


and a double line substituted wherever the roadway was 


sufficiently wide. The Corporation having decided to 
equip the church, cemetery, and Darwen sections as soon as 
possible with electric overhead traction, placed an order with 
the British Thomson-Houston Company for 40 electric cara, and 
with Dick, Kerr, and Co. for 20 electric cars, the deliveries oom- 
mencing in August next. On my recommendation the com- 
mittee decided to carry out the overhead line work themselves. 
The materials and poles are well in hand, and a commencement 
has been made in planting the poles on the Darwen section of 
the Blackburn tramways. The fares during the year have been 
considerably reduced, and the cheaper rate is tending to swell 
the receipts per mile, which I have no hesitation in stating will 
be very materially increased during the next year. 


PHYSICAL SOCIETY. me 


At the ordinary meeting of this society held on June 8, Dr, 
J. H. Gladstone, F. R. S., vice-president, in the chair, 

A paper on “ The A SR Properties of Alleys of iron and 
Aluminium, Part II.,“ by 8. W. Richardson and L Lownds was 
read by Dr. Richardson. Experiments have been made to ascer- 
tain in what way the hysteresis loes between given limits of the 
field strength is connected with the temperature for an alloy con- 
baining 3 64 per cent. of aluminium. The experiments show that 
the hysteresis lope a 8 mazimum valop ab a temperature con- 
siderably higher than the temperature of maximum induction. 
The changes uced in the magnetic properties of the allo 
by heating and subsequent cooling have aleo been investigated. 
The properties depend largely on the previous history of the 
specimen, but there does nob appear to be any essential 
difference between the behaviour of the alloy during heating 
and cooling (except near the temperature of minimum per- 
meability). xperiments have also been conducted on the 
abrupt change in the permeability that takes place at a 
temperature of about 650deg. C. The conclusions arrived ab are 
as follows: (1) The hysteresis loss ab first diminishes as the 
temperature rises, Ib then increases, and reaches a maximum ab 
about 550deg. C. On further heating it falle off rapidly, and is 
negligible at 700dey. C. (2) The magnetic properties of the speci- 
men depend largely on ite previous history. (3) There is no 
essential difference between the behaviour during heating and 
cooling except near the temperature of minimum permeability. 
(4) An 15 increase in the permeability takes place at about 
650deg. C. during heating, followed by an equally abrupt diminu- 
tion on further heating. (5) This abrupt change is more marked 
with falling than with rising e (6) Continued heating 
and cooling diminieh the permeability. (7) The curve connecting 
temperature of minimum permeability and percentage of aluminium 
is a straight line. (8) The microscopic examination of the speci- 
mens shows the presence of crystals. 

Prof. 8 P. Thompson asked if the specimens had been kept for 
any length of time ab a high temperature, because crystals changea 
77 grew in metals ab temperatures oven far below their melting 
points. 

Pref Reinold asked if any specimens had been examined where 
the crystalline structure had nob been observed. | 

Mr. Blakesley aeked if any explanation of the orientation of the 
crystals could be given. 9 

The Chairman said it was difficult to know exactly what 
substances were being dealt with. They piga be pure ‘alloys or 
mixtures of two or three alloys with iron or aluminium. 

Dr. Richardson, in reply, said the crystals bo be ‘dissolved 
in nitric acid and analysed, but ab present he did not know their 
com position. 3 7 a 

The meeting then adjoprned until June 22, 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent witbin 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that tha neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to 5 mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 

l QUESTIONS. 


279. Describe Prof. Kennedy’s battery - regulating switch, 
especially the novel features and the operations of the 
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switch in conjanction with the booster two-way switch to 
which it is interlocked.’ (Diagrams of this switch appeared 
in a recent issue of the Electrical Engineer in connection 
with York central station.)—E. E. 

280. Describe and sketch a consumer’s double-pole fuse-box to 
carry up to 50 amperes, which has the following qualifica- 
tions: (1) the box or boxes to be of cast iron, with glass 
front, and cover which can be removed quickly ; (2) fuses 
easy to renew; (3) no thimbles to sweat on to cables ; (4) 
good insulation between poles and from earth ; (5) arrange- 
ment for sealing ; (6) cheap—not more than 10s.—E. L. 

ANSWERS. 

Question No. 273.—Sketch and describe a good form of flexible 
coupling for use between engine and dynamo. 

Best Answer to No. 273 (awarded 108.).— A form of 
flexible coupling which admits of all parts being sub- 
stantially proportioned, and thereforo unlikely to give 
trouble, is shown in Fig. 1. It is really a modified form 
of the well-known “Hooke joint,” and needs little explana- 
tion. Similar cranked arms, A A’, are journalled in pairs 
of lugs, B B’, one such pair of luge being fixed to each 
coupling face and at right angles to each other. Bearings 
at right angles are provided in the centre cross piece, C, for 
the cranked arms, A, A’. A double-binged connection is 
thus formed, and it will be seen that while one cranked 
- arm will permit a vertical movement, the other will allow 
‘a lateral movement between the engine and dynamo shafts. 


-ENCINE| FLYWHEEL, 


Fie. 1. 


No provision is made for end play due to the working of 
the coupli:g, because there is always sufficient freedom in 
engine and dynamo bearings, . 

he coupling ‘sbown in Fig. 2 has proved very satis- 
factory, and while ecoupying very little room is of such 
construction that, when ‘necessary, it can readily be taken 
apart for examination or renewal, E is the engine 
flywheel or driving half of the coupling carrying stud 
bolte, D, and gimilar- bolts, D', are fixed in the dynamo 
coupling face, X. These bolts are arranged round a pitch 
circle of the same diameter for each face, so that when 
the stout leather links, L, bave been threaded into place, 
the available space is filled. The direction of rotation is 
indicated by the arrow, in the end view showing the 
dynamo coupling face, and as the bolts, D, are on the 
engine side, it follows that the links are in tension, and 
that the power is transmitted through a number of leather 
drag links. When links need replacing, they may be taken 
out in the following manner. The driving bolts, D, are 
first knocked out through the holes opposite to them in 
dynamo coupling. (One of these holes is shown at A.) Tho 
engine may then be barred round, and the remaining bolte, 
D’, removed through a hole, A’, cored for this purpose in 
the engine fly wheel. 

Both forms of coupling shown are suitable for use with 
direet-coupled high-speed sets. Oge of the form shown in 
Fig. 2 has been in use for some years between a high-speed 
engine of 240 b. h. p. and an alternator, and runs exceedingly 


— 


i 
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well. The leather seems to be quite happy, and shows no 
signa of requiring renewal. Flexible couplings are seldom 
used with the high-speed sets which are so much employed 
now, and it was only under exceptional circumstances that 
those shown were required. The engines and alternators 
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for which these couplings were designed were not mounted 
on a single bed-plate, but were lined up, as they stood on 
their foundations, as accurately as possible, and the couplings 
were left to deal with any want of alignment there might 
be.—E. G. BEAUMONT. 


Answer to No. 273 (awarded 6s.).—In recent years it 
is general practice in central-station design to have the 
dynamo directly connected to the driving power; the one 

at advantage of this arrangement is that all belting is 

ispensed with. This not only eliminates the wear and tear 
of belting, but ensures considerable economy in floor space, 
which is in some cases of great importance. On the other 
hand, the first cost of a direct-driven dynamo of given 
power is generally greater than the first cost of a belt- 
driven dynamo, for the reason that the latter is usually run 
at a greater number of revolutions per minute than an 
engine can be conveniently and economically run. Figs. 1 
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Fias. 1 AND 2. 


and 2 show an elevation and end view of a flexible coupling, 
A and B being the ends of the shafts of the engine and 
dynamo respectively; on the ends of each are keyed 
ordinary shaft couplings, C, D, having on the outside of 
each two pins, E F, G H, opposite oneanother. The metal 
between the pins is cut away so as to form recesses to allow 
the four pins to be in line; clearance is given in each recess 
to allow for the flexibility. M, M“ are two rings each having 
four balf-holes, so that when bolted together it forms four 
holes for the pins to work in, each hole having a brass 
liner, as shown in the illustration. ‘Che advantage of this 
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coupling is that it is really a form of universal joint 
adopted for heavy driving. The rings, M M’, not being 


attached to the shaft, allows of movement of bach, the pins 
of one being the axis for the other. Recesses are made in 
the ring for the boltheads and nuts, and the whole 
eoupling being only slightly larger than an ordinary flange 
coupling, it forms à very effective and compact method for 
eontral-station work.—R. E. P. 


Question No. 274.—In a traction generator it is proposed to 
do away with binding wires on the armature core, the slot 
being shaped as shown at B or C, and having insulating 
wedges driven into them at the top to keep the bars in 


position. If binding wires were adopted the shape of the 
slot would be as at A. With exactly the same armature 


winding in each cage, would there be a greater tendency | 


to sparking with slots shaped as B and O than with A, 
and if so, why is this 8? ä 

Best Answer to No. 274 (awarded 10s.).—Sparking at 
the brushes is caused in many d fferent ways, but for only 
one doos the shape of tho slot at all affect tho tendency to 
spark ; for instance, sparking may be caused by bad bedding 
or wrong position of the brushes, but sparking due to such 
a cause would in no way be affected whatever form were 
given to tho. teeth. When the commutator section to which 
any coil is connected passes under a brusb, the direction of 
the current through the coil is reversed ; now in the opera- 
tion of reversal, the current must be first stopped and then 
started in the opposite direction. Lenz’s law, however, tells 
us that, owing t» self-induction, there is a force tending to 
prevent the stoppage of any current, and in a condactor 
through which no current is fl wing it toads to prevent the 
starting of any current. Experiments bave shown that the 
more permeable the external field is, the moro powerful are 
these forces which tend to prevent alteratidn in the direction 
or dimensions of acurrent. Now the condition for sparkless 
running is that any coil which is carrying the normal 
current, z, in, say, a right-handed whorl before its commu- 
tator section presses under the brush, shall carry a current 
of the same value z, but in a left-handed whorl, when the 
segment leaves the brush; this alone will ensure sparkless 
commutation. If the self-induction be very great it may be 

difficult at beavy loads to secure this necessary condition. 
Let us now consider the following four diagrams. No. 1 
shows an ordinary smooth-core winding. Here, owing to the 
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length of the air gap, requisite for clearance and space for 
the inductors, the reluctance of the path of the lines of 
force due to the self-indaction of the coil—this path is 
shown dotted—would be very great. No. 2, which is 
similar to A in the question, has a path which lies 
mostly through iron, and consequently the reluctance will 
be considerably less, and there will be a greater tendency 
for sparking to be set up, as the self-induction will have 
more power. In Fig. 3, which is equivalent to C, the 


Fie. 1. 


tendency will be still greater as the reluctance will be less, 
the lips of the teeth offering an easy path No. 4, equivalent 
to B, shows a different state of affairs. Here mueh of the 
cross-section of the teeth is cut away, and if this cutting 
away is carried to any extent the part shaded in the diagram 
will be so saturated that the lines due to self-induction, 
which will oppose the field lines in one tootb, but which 
will flow with them in the other, will in the latter case fiad 
themselves throttled, and hence the reluctance of this 
magnetic circuit will be enormously increased, and the 
tendeney to spark will correspondingly decrease. 

It might be as well to point out that thie cutting away 
of the teeth would not be an unmixed blessing, and that 
other considerations, such as the heating of the core, come 
in. Emmerson remarks about the attributes of human life, 
“ Whatever you gain in one direction yeu lose in another, 
and the eternal law of compensation is fulfilled,” and this 
applies with equal foree to dynamo design. The good 
designer is he who either abandons questions of small 
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moment and develops those of great importance, or he 
who, recognising the impossibility of making an abaolutely 
perfect machine, advances all the salient points equally 
without in any straining after the impracticable idoal.—M. 


er a aama nee ee a J 
COLCHESTER. 


The Town Council havo adopted the following report 
of the Electric Light Works Committee, showing tbe 
expenditure and revenus from Dec. 1, 1898, to March 31, 
1900. Tho figures were as follows : | 


Expenditure. 

From Deo. From April 
1. 1898, to 1, 1899, to Total 
March 31, March 31, $ 

SE 1899. 1900. 

Generation of electricity £ a, d. £ a d E a d 
Salaries .. ...... 8 78 7 9 195 3 3 273 11 0 
SSS 65 6 7 188 13 3 253 9 10 
el! 69 15 7 211 14 6 281 10 1 
Oil, waste, water, etc. 19 3 6 38 16 3 57 19 9 
Repairs and mainten- 

nes 24 1 1 130 8 6 154 9 7 
Distribution of electri . l 
eil ss dsssrsrssose — 9 8 5 9 8 5 

. Rates and taxes. 18 8 0 50 1 6 68 9 6 

Management expenses: . 

. Printing, stationery. ... 28 0 2) 3 6 22 11 6 
Office furniture — 5 16 6 5 1656 
Stampe, rail fares, etc. — 12 0 10 12 0 10 
Miscellaneous: Insur- 

anee . — 32 16 0 32 16 0 
Balance, gross profit 159 0 5 737 15 1 896 15 6 
l £436 10 11 £1,632 17 7 £2069 8 6 
Income. 
From Dec. From April 
1. 1898, to 1. 1899, bo Total. 
March 31, March 31, 9 
1898. 1900. 

Sale of electricity by meter £ 8. d. & a d. £ ed 
Current supplied 429 14 10 1.599 15 10 202910 8 

Rental of hired. meters: es 
Rent of meters ......... 616 1 32 5 10 39 111 

Electric fittings trade: | 
Fittings sold, £3. 7s. 9d. 
less cost, £3. 4s, 4d. ... — 3 5 3 5 

Miscellaneous: Charging a 

tteries ....essssssssoo — 12 6 12 6 


£436 10 11 £1,632 17 7 42 009 8 6 


Of the £896. 15s. 6d. roturned as gross profit, £297. 76. 1 Id. had 
been paid in the last year to the Pablic Works Loan Board, with 
interest. and £323. 13s, 7d. repayment of loan account, leaving a 
neb profit from Deo. 1, 1898, to March 31, 1899. of £159. Os. 5d., 
and from April 1, 1899, to Mareh 31, 1900, of £116 13s. 7d. The 
total net profit shown was therefore £275. 148. 3d. 
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HANLEY ELECTRICITY WORKS. 


From the accounts of the Hanley Corporation electricity 
works just issued, it appears that the total expenditure up 


to Dec. 31, 1899, amounted to £67,829. We give here- 


with the revenue account, general balance-sheet, and state- 
ment of electricity generated, sold, ete., for the past year: 


-` . ‘REVENUE ACCOUNT. 


De. Generation of Electricity. £ B. d. 
Coal or other fuel A £2,539 15 9 
Oil, waste, water, and stores 460 5 10 
Wages ab generating stations............ 975 5 9 
Repairs and maintenance: (a) build - 

ings, £318 158. 4d.; (b) engines, 

boilers, £846. 3a. 3d.; (c) dynamos, 

transformers, motors, etc., £125. 

17s. 5d.; (d) other machinery, 

instruments, £77. 188. 2d. ; less old 

material, £42. 152 t 1,325 19 2 

f — — 5,301 6 6 
; Distribution of Electricity. 
Wages to lineamen, te oe 93 7 8 
Maintenance of mains 38 1 10 
Maintenance of meters and other 

apparatus... ... . . ... . . . ses 6 5 8 
Maintenance of apparatus ab distri- 

buting stat ion n . 194 19 4 

— 612 14 6 
Public Lamps. 
Attending and repair... 343 4 1 
Renewals of lampe . eee 142 9 8 
485 13 9 
Rates and taxes 2 ꝙ 2 22 585 10 6 
Management Expenses. 
Salaries, engineers’ department 506 17 5 
Stationery and printing... és 31 9 9 
General establishment charges 4511 7 
— — 583 18 9 
Law and parliamentary charges . . 23 0 0 
Insurances, eto. 3 i 39 15 7 
Total ex iture „0% „6 6 20 E 6 % %%% 7 631 19 7 
Amounb to neb revenue accounnd . 1,177 7 9 
£8,809 7 4 

Cr. £ sd. 
Sale of current per meter . . 7.067 18 0 
Public lighting... . . 1,447 0 0 
Rental of meters and other apparatus on consamers’ 

mieses sosessenso Oe ce 2 „ „ 66660 TARTE 268 8 6 
Sale of lamps, eto . . . — — 26 0 10 
£8809 7 4 

GENERAL BALANOE-SHEET. 

Dr. Liabilities. £ 8. d. 
Capital account - amount receĩ ved . . ~ 64,990 0 0 
Overdraft on account of loans eanctioned ............ . 2.839 0 10 
r ouo 669 14 11 
Neb revenue account—balance due to general 

district rate aocounnb .... 2 222 2. 2,269 2 4 
Balance eee e om e eee 301 10 4 

£71,069 8 5 


Cr. Aesets. 
Capital account —amount expended for works ...... 


£ s8. d. 
67,829 0 10 
Store on hand: coal, £20; oil, waste, etc., £19, 


148. 6d. ; general, £319. 10 . . . 5 359 4 6 
Sundry debtors for current supplied to Dec. 31,1899 2,771 15 1 
O. her debtors 22 %%% „%, „. 109 8 0 

2 | o £71,069 8 5 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity ieee ee 185 nia E E 638,025 
u TTC 123,070 

e sold { Private consumers by meter.. 414.323 537.893 
Quantity used on warkæ neren . 14 199 
Total quantity accounted for . 662,092 
aantity not accounted fou 85 933 
Number of public lamps FFF 145 
Total maximum supply demanded in kilowatts . 550 


WOLVERHAMPTON. 


The following is the re 


rt of the Lighting Committee 
to the Council on the "alas 


2 ea 3 5 under- 
ng, togetber with an abstract of accounts, for the year 
ended Mareh 31, 1900: = Á 


Tour committee have the pleasure of reporting that the 
result of the year’s working has been very satlatactety, Fro 


— 
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the acoounts it will be seen that the net result, after payment 
of interest and sinking fund charges, is a profit of £402. 6s. 11d. 
In addition to this, it should be pointed out that the sum of 
£911. 15s. 4d. has been expended during the year out of the 
revenue of the department, representing the cost of rewiring 
armatures (£256) and the cost of altering the wiring of fittings, 
changing lamps, etc., of 121 consumers, to suit the increased 
pressure of the supply of electricity (£655. 15s. 4d.), sanctioned 
by the Council in November, 1898. The amount in hand on 


| account of the working of previous years is £416. 5s. 4d., and 


it is proposed to add the profit made last year to this, making a 
sum cf £818. 12s. 3d., and to set aside this amount to form a 
reserve fund. In considering the result of the year’s working, 
your committee desire to point out that the past year has beenone 
of exceptional difficulty. The alteretion in the system of supply 
has necessitated two systems being in operation for the latter six 
months, involving considerable additional expenditure out of 
revenue on account of working costs, more especially in the 
consumption and cost of fuel. The considerable increase in the 
cost of fuel during the last 12 months has also had a most 
important and adverse bearing upon the financial result. The 
delay in the completion of the battery-room at the generating 
station has seriously handicapped the department, and has 
greatly affected the efficient working of the undertaking, and 
this delay, in combination with the change in the system of 


supply, has very materially increased the amount of supervision 


| necessary for the satisfactory working of the department. In 


presenting the report your committee again desire to call 
attention to the satisfactory fore of the undertaking. From 
the following figures it will be observed that the percentage 
increase in the amount of electricity sold, the increase in the 
number of consumers, and the number of lamps connected 
compare favourably with previous years. 


No. of Per- No. of -Per- No. of Per- 
| Year con. centage lamps centage units centage 
sumere. increase. connected. increase. sold. increase. 
lab 113 .. — .. 89414. — .. 191,701 . — 
2nd 154 36 11,307 — 2 224,709 ... 172 
3rd 208 35 14,151 252 „ 201,233 . 20°55 
4th 276 32:7 ... 13,932 40˙8 $71,830 ... 27 5 
5th 364 32 25,184 26'3 482,247 ... 297 
Financial Result. 
Ad years .. Loss... £1,403 9 3 — 

2 year... — Profit 6 6 6% %%% 0 E £225 l4 5 
3rd year... — „ 589 14 4 
4th year... — M ear cesweasens ~ 1004 5 10 
5th year — e nee DTA 402 6 11 
£1,403 9 3 £2 222 1 6 


It will be seen that, including the cost of the change-over 
(£911. 15s. a the net profit for the year would have been 

Your committee are pleased to report that the supply of 
electricity for power purposes in the borough is gradually 
increasing. oa fae pioneer users of electricity for motive 
power purposes in the borough may be mentioned the follow- 
ing, and there is every reason to conclude that a good start has 
been made, and that manufacturers and other users of power 
in the borough will avail themselves of the favourable terms 
offered by the Corporation, and render this branch of the 
undertaking even more successful than that of the supply of 
electricity for lighting purposes. 


No. of Size Purpose for which 
Name. motors. HP. moturs are used. 

Mr. Harry Jones | re 24 Driving passenger lift. 

Fither, Perry, and Co. 2 .. 14 and 3 ... Driving mineral-water 

factory. 

Empire Theatre......... 2 4 and 1. Driviog fans. 

Free Library ...:........ l se 5 Electrical laboratory. 

Chubb and Son’s Lock F Driving latkes, planing 

and Safe Company. ey 7810 . . machines, punches, 
Limited ..... ͤᷣ | 4 to shears, etc. 

Corns and Sons 1 10 .. Driving lathes, pulling 
machines, stampe, an 
drilling machines. 

Baker and Sons ... 1 20 .. Driving portion of 
boob factory. 


The growth of the electric lighting portion of the undertaking 
is also very satisfactory, and it is worthy of note that during 
the past year 21 private consumers in the better-class resi- 
dehtial districts were connected to the mains, whereas during 
the four preceding years the number of private residents con- 
nected was only 11, and the increase is being maintained. The 
committee has only just concluded negotiations to light the 
whole of the existing premises and new buildings of Messrs. 
Orme, Evans, and Co., of Great Brick-kiln-street. The new 
pupil teachers’ centre is also to be connected to the mains, and 
there are satisfactory signs that the progress hitherto expe- 
rienced will be continued during the present year. 


CHARLES: T. MANDER, Chairman. 


REVENUE Account. 
Expenditure. 

Generation of Electricity. 

E ssessesceseesses > see £1,888 6 
Oil, waste, water, an 
e E E E 
Wages at generating station ............ 
Repairs and maintenance—buildings 
Engines, boilers, traneformers, other 
machinery and plant............. e 


Distribution of Electricity. 
Changing over system of distribution 


Of eleotbricitj .. . e : 1115 4 
Repairs and maintenance of mains. 71 14 6 
Ditto of meters, switches, eto. ......... 3 2 9 
Ditto of apparatus at distributing 

stations e sasinda assa 6 18 2 


Public Lamps—attending, repairs, and carbons 
Rents, Rates, and Taxes. 


T 6 6 
176 18 


ON 


Rates aud taxes ’...........000. 8 


Management Expenses. 

Salaries— Eugineer's department... 661 13 
Bintinery, minde, and werden 8 1e 
, printing, an ver 14 

Cosb of management of ion of eS 
Corporation 3 per cent.:stock......... 42 12 
General establishment charges 108 


SEROTEC SETAHSCAHSECEE OE: COHKECEHECHR eee eee eee e 


Balance carried to neb revenue account osese.. 


Income. 


Sale of current per meter: 
At 6d, per Board of Trade unit 
99 e 95 95 
99 ° E) ” 
99 $9 
99 
39 
58 — 


6 eee ee 
Seesen 


6 % %% 9 ee 


99 ° 
0 i 1 ° 97 97 
Ditto under contract %% RY KL KIKILI KILLI EE TIILI Y) 


Public lighting (street arc lamps) 


e@eee coe eee e. 26060 


Ditto (street incandescent lamps) e Sines 


Rental of meters, eto. 
Work executed on account of customers 


Cetseenesesed SO oO SC SFC ReBereeoeseee oe 


BALANCE-SHEET. 
Liabilities. 


Redeemable stock, £32,314. 16s. Jld.: ; loans fund, 
' £5,389. 168. 4d. ; less amount appropriated for 

extinction of debt, £5,505. 23. 9d. 
Sundry creditors at March 31, 1900 
Cash balance March 31, 1900, due to treasurer ...... 


eee OC Cneoee 


Surplus—loans repaid out of revenue, £1,279. 
16s. 6d. ; loans fund contributions from revenue, 
with accumulations to March 31, 1900, 45, 505. 


28. © cae ces neee eee 6 oeeeeesseeeetaeseees ee 9 


Sundry oreditors at March 31, 1900 
Sundry consumers — deposits . . . 
Interest accrued, but nob paid at March 51, 1900 ... 


Cash balance, March 31, 1900, due to treasurer ... 


Neb. revenue. account—balance, profit for year 


ended March 31, 1900, £402. 68. 11d.; add profit 
to March 31, 1899, £416. 5s, 4d . 


Aesels. 
Capital expenditure, = per capital account........... š 


Costs of issue of atoc 


57 


Sundry debtors at March zi, 1900 E . . 
£43 12a. Sd.; oils, waste, 


Stores on hand: coal, 
otc., £70. 78. Id.; general, £411 193. 2d.; toole, 
£117, 128. 4d. 2 0 eee 6659 9699252 6 „ „ 666 6 

Sundry debtors eee ee COC OSECHREE HORI OSLER ODES rESHnEroanrereE s... 
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3,706 16 11 


993 10 
184 17 


e 


188 4 8 


e d. 


£9,541 11 11 


9. d. 


32 199 10 6 
3,757 8 4 
31, 358 17 5 


67,315 16 3 


FK asd. 
73 662 18 7 
403 18 9 
33 18 2 


278,549 4 6 
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STATEMENT OF ELEOCTRIOCFTY: GENERATED, SOLD, Ero. 


Quantity generated in B.T. units . . ã . 603, 954 
Public lamps sess 2. 81,250 
Quantity sold { By eontracd . . . . 380 482,277 
_ | Private consumers by meter... 400, 997) 

Quantity used on work q e 6,514 
Total quantity accounted for . . . * 488.791 
Quantity not accounted for . . e e 110 103 
Percentage of electricity sold to electricity generated ..... 79:85 
Number of public lamps ...............ccesscssessecnscers e k 53 

sae, A 5184 


Total maximum supply demanded in 32. watt lampe 


LIGHT RAILWAYS. 


The tramways question was discussed ab Wednesday's meeting 
of the Crewe Town Council. It was resolved to make application 
to the Light Railway Commissioners for an order, and that the 
County Council and the Nantwich Rural Council be consulted in 
reference to the application. Tho borough surveyor was instructed 
to submit to the neil a scheme or line of route of the proposed 


| tramway. 
| FitzGerald and Colonel Boughey, on the 7th inst., ab the’ Leeds 


ications made British 


Gerald, in announcing 
the case of the Morley and district lighb railway they were pre- 
pared to recommend the granting of order, with the exception 
of the portion of the railway within the borough of Bradford, and 
subject to the proviso that if, within two or three years of the 
confirmation ef the order, the Bradford Corporation extended 
their system of tramways to the cross roads ab Drighlington, the 
pores of the company to eonstruct a corresponding portion of the 
should not be operative. In the case of Spen Valley exten- 
sions, the Commissioners were prepared to recommend the order for 
the whole of the lines outeide the borough of Batley, subject 
to a proviso, as regarded the portion in Hunsworth and part in 
Birkenshaw, that if the Bradford Corporation obtained parlia- 
mentary powers to make a line from that point and work it within 
a certain period, the powers of the company as ed that 
po ion would nob be operative. With ae to Batley, the 
mmissioners felt that the fair and right thing to do was not to 
stop the application of the company altogether, but to leave 
Parliament to decide upon the whole of the scheme. What they 
proposed to do was to recommend an order, subject to a proviso 
that if the 5 order was confirmed by Parliament, the 
company should not exercise any powers with regard to the line 
within the borough. They also decided that the short line, No. 9, 
should be omitted from their draft order. 

The Commiesioners held an enquiry last Friday into the applica- 
tion of the Wakefield Corporation for power to carry oub a system 
of electric tramways. Some oopa was raised on accounb of 
the Kirkgate Bridge, and ab olore Mr. FitzGerald said the 
Commissioners were prepared bo recommend the order the pro- 
moters aeked for on the understanding that a mutuall 1 
arrangement was made with regard to Kirkgate Bridge. If suo 
an arrangement was nob made, they would take care that the 
County Council and the Corporation were protected in such a way 
as, in the absence of an agreement, they would themselves settle. 
ptf ot da to insert in the order a clause extending the gauge 
to 4fo. 8ġin. 

Plans, estimates, etc., for the proposed Deanhead light railway 
have been prepared, and arein the hands of the various district 
councils through which the line passes for examination. The 
scheme now comprises four sections, estimated to cost £61,117. 14a, 

The Commissioners held an enquiry on the 14th inst. into the 
application for Warrington and Northwich light railway. 

e enquiry into the proposed electric light railway which is 
being promoted by the Blackpool and Garetang Electric Light 
Railway Company, Limited, will beld ab Preston to-day. 

The Gloucestershire County Council propose to apply 
order authorising them to advance money to the Witney, 
and Andoversford Light Railway Company. 

At last Thursday’s meeting of the Ramsgate Town Council the 
minutes of the meeting of a recent committee of the whole Council 
with scape to the appeal of the light railway company to the 
Board of Trade apon the subject of widening Bradley’s corner in 
the Plains of Waterloo were read, together with a letter from the 
Board of Trade stating thab they were advised by Lieut.-Colonel 
Yorke, R.E., thab the plans submitted by the promoters of the 
light railway company of laying railway at the corner of Belle 
Vue-road and Plains of Waterloo would best provide for the 
eafety and convenience of the public and the fron Should 
the roadway be at any time suitably widened a double line would 
be preferable. The d added that they adopted the recom- 
mendation of their roa sash officer. 

Ab ea meeting of the Pwllheli Town Council on Tuesday, ib was 
decided to support an electric light railway echeme for Pwilheli 
to Nevin by a Manchester syndicate. 


for an 
urford, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


' Shorediteh.—The Vestry invite tenders for various planb ab 
Whiston-street station. Tenders by 19th insb, 

Paris.—Tho Under-Secretary of Postal Telegraphs will receive 
tenders at Rue de Grenelle, No. 103, for 12 lots of paper-insulated 
cables on the 26th insb., ab ll a.m, 

Dudley. — The Corporation invite tenders for condensers 
(barometric), pumps, cooling tower, etc. Tenders by 30th inst. 
Details in our advertisement columns. 

Larne.—The Urban District Council invite tenders for lighting 
their district by ooal or acetylene gas or electricity for three 
years from Aug. 1. Tenders by June 18. 

Manchester.—The Tramways Committee invite tenders for the 
overhead equipmend of three routes of tramways. Tenders by 
June 30. Details in our advertisement columns. 

Paris.—The Under-Secretary of Postal Tel rapas will receive 
tenders at Rue de Grenelle, No. 103, for 300,000 g. copper wire 
and 30,000 jrintings (seven lots) on June 19, ab 11 a.m. 


Madrid.—The Secretary for Public Works invites tenders for 
the construction and working of an electric tramway from Puerto 
de Hierro to Aravaca and Pozuelo. Tenders by July 7. 


Neweastle-upon-Tyne,—The New Tramways Committee invite 
tenders for (Contract No. 16) trolley wires and attachments. 
Tenders by 25th insb. Details in our advertisement columns. 


Bury.—The Art Gallery Committee invite tenders for the 
electric wiring of the art gallery and free library situate within 
the borough. Tenders by 18th inst. Details in our advertisement 
columns. 

London, 8. E. — The Bermondsey Vestry invite tenders for the 
supply and laying of insulated electric mains, eonduite, junction 
boxes, ete. Tenders by noon on June 18. Details in our 
advertisement columns. 


Heckmondwike.—The Urban District Council invite tenders 


for the various worke required in the erection of electric light and 


power station, public baths, and fire brigade station ab Heck- 
mondwike. Tenders by June 28. 


Glasgow.—The Corporation invite tenders for outside coal 
storage and steel etructure for coal handling, and locomotive 
travelling cranes for outside coal handling. Tenders by Jane 21. 
Details in our advertisement columns. 


Limerick.—The Council invite tenders for the supply, delivery, 
and erection of cables, arc lamps, engines, dynamos, boosters, 
balancer, switchboard, instrumente, an gas plant. Tenders by 
July 4. Details in our advertisement columns. 


Newoastie on-Tyne.—Tenders are invited for the wiring of 
6 and 7, Park · terrace, including the supply of 55 electric lamps. 
Specification, etc., can be obtained on written application to Mr. 
J. R. Sisling, 7, Park- terrace, by whom tenders will be received 
up to 23rd inst. 

Wolverhampten.—The Tramways Committee invite tenders for 
the construction of tramway track and contingent work in Dudley- 
road, Cleveland-road, Bilston-street, 
amounting to a route peng th of about one mile seven furlongs, 
mainly double track. Tenders by June 26, 

Sutton Coldfield.—The Corporation invite tenders for the 
supply and erection of water-tube boilers, with fittings, econo- 
miser, feed pumps, etc., pipework, etc., in engine and boiier 
house, three steam dynamos (vertical enclosed high-speed engines) 
and motor boosters, storage batteries, main switchboard and con- 
nections, eight-ton overhead engine-room travelling crane, under- 
ponnc mains, conduite, and roadwork for private and public 
ighting, arc lamps (enclosed) and posts, and station lighting. 
Tenders by June 21. Details in our advertisement columns. 

London, . W.— Tenders are invited for the supply, within 
three months of the order being given, of about: 70 aro- lamp 
standards, required in connection with the electric light installa- 
tion for the Victoria-embankment, for the London County Council. 
The standards are to carry the lamps suspended, ab about 23fb. 
from the ground level, at the end of a curved arm extending over 
the carriageway. Each person tendering is to submit his own 
design for the standard, or, if he so desire, he may submit alter- 
native designs. A shorb description of the standard, showing 
generally what is required, may be obtained ab once on application 
to the Clerk to the Council. Specification may be obtained at the 
Engineer's Department, County Hall, Spring - gardens, B. W. 
Tenders by 10 a.m. on July 10. 

Alexandria.—Tenders will be received ab the Central Office of 
the Administration of Ports and Lighthouses, up to 12 noon on 
July 1, for supply of the whole or part of an electric generating 
machine for the Port Said lighthouse, and the tools for the light- 
houses workshop at Alexandria. Persons wishing bo tender can 
consult the conditions of tender and the specification, on all 
days on which publio offices are open, from 9 a.m, bo 1 p. m., at 
the office of the Administration of Porte and Lighthouses, 
Alexandria. Copies of conditions and specification can also be 
had on application to the Controller-General of Ports and Light- 
houses, Alexandria. Tenders must be submitted on stamped 

per and addressed to the Controller-General of Porte and Light- 

ouses, Alexandria, in sealed envelopes, bearing the inscription 

‘Tender for the Supply of Electric Generating Machinery for 
Port Said Lighthouse,” or Tender for the Supply ot Tools for 
the Lighthouses’ Workshop, Alexandria.” 


a 


E 


Piper's- row, and Fiveways, 


Durban. The Corporation invite tenders for supply, delivery, 
and erection of materials under the three following sectione: 
(Part A) comprising the supply, delivery, and erection of the 
entire overhead equipment for about 16 miles of equivalent single 
track, including poles, overhead trolley wire, distribution boxes, 
etc. ; (B) comprising the supply, delivery, and erection of 2 
double-deck motorcars, complete ; (C) comprising the supply and 
putting into working order of a complete steam and electric 
gouerstng pan in a power station to be built by the Corporation, 
ocluding three 250-kw. direct-coupled generators, boilers, con- 
densers, cooling tower, switchboard, etc. Parts A and B will nob 
be separated, but will be leb to one contractor. Part C may be 
leb separately. Preference will, however, be given to a contractor 
who will undertake all three sections, and a separate form of 
tender for all three sections will be supplied. Specifications, bills 
of quantities, forms of tender, and lithographic drawings may be 
obtained on application to. Messrs. Webster, Steel, and Co., 5, 
East India-avenue, Leadenhall-street, London, E.C., agents to the 
Durban Corporation, on and after 29th inst. A deposit of £10, 10s, 
musb accompany application for 8 cations and forms of tender. 
The deposit will be returned on receipt of a bona fide tender, 
Sealed tenders, in duplicate, under separate cover, in specially. 
provided envelopes, to be delivered to Meesrs. Webster, Steel, 
and Co., by June 29, or to the Town Clerk of Darban by mail 
delivery on or about July 23. The successful tender will be 
accepted by cable from Durban. | 


RESULTS OF TENDERS. 
Tanat V 


alley Light Railway. The acceptance of tenders for 
the above has been deferred for the present. 


Battersea.— The Vestry have accepted a tender for the supply 
of 505 electric organ to the town hall, ab an estimated cost of 
£1,912, 


Barnsley.—The tender- of “Crompton and Co., Limited, to 
provide and fix 15 arc and incandescent lamps, posts, ete., at 
£501. 14s., has been accepted. . 


Longton.—The Corporation havé accepted the following tenders: 
A. H. and J. W. Moore, erection of foundations and boiler-house, 
ete. ; T. S. Bromage, Longton, new boiler-house and chimney. 


Wimbledon.—The Council have accepted the tender of Messrs. 

Foote and Milne, 66, Victoria-street, Westminster, at £321, for 
an installation of electric wiring and fittings ab their new isolation 
hospital. 
_ Leyton.—The Council have acoepted tenders for the supply of 
feeder cables, etc., in connection with additional feeders, from the 
Western Electric Company and the British Insulated Wire 
Company. | 

Belfast.—The Electric Committee have accepted the tender of 
Messrs, J. H. Holmes and Co., Portland-road, Neweastle - on · Tyne, 


ab schedule prices, for the supply of electric motors for a period of 
12 months. 


Dudley.—The offer of the British Westinghouse Com any for 
bhe sale to the Corporation of the engine and dynamos, hired to 
the Corporation, for the sum of £1,360 (less the sum of £500 
already paid on account) has been accepted. 


London, 8.W.—The following tenders have been received for 
(Section A) house wiring, (B) bells, (O) lamps, at Oardinal Vaughan J 


residence, Westminster, 8. W . 
Section A. Section B. Section C. 


Tamplin and Makovaki............ £2 053 5 9£299 2 9 — 
Eastlakes, Limited 1 O 0 101 0 O 1/9%2/3 
Middleton and Oo. (informal)... 910 10 0 166 9 0 256 15 0 
Tyler and Duncan. ns. 958 16 0 92 19 0 56 15 0 
Slater and Oo 915 0 0 12015 0 54 10 6 
Drake and Gorham ............... 878 0 0 138 15 0 64 5 0 
Glover and Co.. oo.. wee, 86910 0 99 15 O 1/781/5 
F. Hodgson and Co 68616 0 65 0 0 64 0 0 
Donnison, Berlyn, Sillem, andOo. 68) 5 0 9810 0 60 0 0 
A. H. Woode . coe 587 0 74 0 0 65 0 0 
W. J. Fryer and Oo., Limited 
(accepted) . 58 0 0 49 0 0 54 0 0 
Lump sum for A, B, and O if placed together. 
Eastlakes, Limited E T EE P A A E £1,437 0 0 
Middleton and Co . o sssr 1,140 6 0 
ler and Duneaan . . . y 1,108 10 0 
Slater and (om... . . os 090 5 6 
Drake and Gorham . . . 1,051 0 0 
Glover and 0 r ccvsviateeaviasvedbas 966 0 
F. Hodgson and Co. . . 795 8 6 
Donnison, Berlyn, Sillem, and Co 688 15 0 
H ³ð³W.6e¹. E T 645 0 0 
W. J. Fryer and Oo., Limited q 610 4 0 
—— Schedule prices ——~ 
Flex. Elec. pt. Bell pt. 
. d. 2 s. d. E s. d. 
Tamplin and Makovski o asse - 3 0 215 0 2 6 0 
Eastlakes, Limited . . . — 217 6 140 
Middleton and Oo, (inſormal) . 2 10 19 0 111 3 
Tyler and Dunaa n 2 2 1 2 0 015 0 
Slater and (ooo 3 0 2 18 6 116 0 
Drake and Goran. 30 1150 17 6 
Glover and Co. . . oes ~ L6 117 0 017 6 
F. Hodgson and Co 1 6 114 6 10 9 
Donnison, Berlyn, Sillem, and Co — 1100 1 2 6 
å. H. Wood seins ˙¹ un sossessaesssoooses 26 1100 150 
W. J. Fryer and Oo., Limited (accepted) 110 1 8 0 016 0 
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Birkemhead.—The: Corporation have accepted the tender of 
Messers. Babcock and Wilcox, 147, Queen Victoria-street, London, 
for the supply, delivery, and erection at their South Ead generat- 
ing station in New Chester-road, Birkenhead, of (Contraco N) 
steam - exhaust, feed-water, and drain-pipe work, etc. 


Wimbiedon.—The Urban District Council have accepted the 
tender of the Berrenberg Electric Lamp Syndicate, Limited, 
Southfields, for the supply of 5,000 16-c.p. incandescent electric 
lampe, at ls. 5d. each, packed and delivered free ab Wimbledon in 
neat quantities as may be required during year ending March 31, 
1901. 


Chester.—The Corporation have received the following tenders 
for supply, delivery, and erection of the following plant at the 
electric lighting station, New Crane-street: steam, exhaust, feed, 
suction, and de shat Sanit condensing water pipes and valves, for 
the Corporation :—Baboock and Wilcox, Limited, 147, Queen 
Victoria-street, E.C. (accepted); Aiton and Co., 25, St. Laurence 
Pountney-lane, Cannon-street, London, E.C. ; Alley and Maclellan, 
Sentinel Works, Old Polmadie-road, Glasgow ; G. H. Williamson 
and Co., 13 and 15, Lightbody-streeb, Liverpool; Tingle and Co., 
. Glos. ; J. Spencer, Limited, Tower-chambers, Man- 
chester. 


Paddington. — The Vestry have received the following tenders for 
alterations to electric lighting arrangements at the public bachs, 
Queen’s-road : 


Alterations. 
A. C. Harnden (accepted). . . ET „ £2104 0 0 
W. Adame ....... 333 tases sa visu desnndanas acuwes . 108 0 0 
Concentric and General Contract Company T 125 13 6 
Alwyn and Craven j%CCCCCC0 E TE 3 132 0 0 
G. F. Ratcliffe and Oo. ........ e PEE 205 0 0 
Smeeton and Page. JJ 207 4 0 
Fryer and Co ——— . ẽ . e E 250 0 0 
J. Buckingham and 8oũů2' . y sone 3 248 0 0 
F. Troy and Oo. . FC 318 17 1 
Peto snd Radford, Limite. . ẽ . . 350 0 0 
J. R. Reedman and Oo UI —UP̃G . . ẽq . 5.0 0 0 
Extra only if steel tubing is used throughout in lieu of wood casing. 
A. O. Harnden (accepted)........... FFC — 10 0 0 
W. Adam . J ͤͤKu- 8 15 0 0 
Ooncentric and General Oontraot Oomp any . 2 0 0 
Alwyn and Ora ven ã 2 . . 10 0 0 
G. F. Ratcliffe and OU UUUn n q 9 10 0 
Smeeton and Page ͥ 2575 ͤĩ ]]à tꝓ˙ ates — 40 0 0 
Fryer and Oo . . ã . CCC 30 0 
F. Troy and Co %% E ee ERTE 20 16 0 
Peto and Radford, Limite - 100 0 0 
J. R Rsedman and O 2 ẽ 2 . 250 0 0 
Provisional amounts — Extra only for voltmeter. 
A. C. Harnden (accepted 222 70 0 
«ö » » ⁰ ⁰ ⁰ ²⁰m mR. E Gaansown wee 13 12 0 
Concentric and General Contract Oompaubê . . 10 10 0 
Alwyn and re.... 4 10 10 0 
G. F. Ratcliffe and OO. e eee ee ee 68e 12 10 0 
Imeeton and Page. . . . 13 10 0 
Beyer and % sxssestesteviecsetacs ass OES 810 0 
F. Trof and O0, , casas decane 13 0 0 
Poto and Radford, Limited. e . . . . 12 12 0 
J. R. Reed man and Coooꝛꝛꝛꝛᷣ oe cee F 110 0 
Extra only for ampere · meter. 
A. C. Harnden (accepted)....... r i 7 0 0 
W. lh. E E 6 0 0 
Concentric and General Oontract Oompany ........... 0... F 6 2 6 
Alwyn and Craven... . . i zs 610 0 
G F. Ratcliffe and Oo ..........cccercscscssescccesevcrccsssceseees 11 10 0 
Smeeton and P agg . . ã ce 18 10 0 
e aes vidnaseee an 710 0 
r eves 13 3 6 
Poto and Radford, Limited ... . .........cescescecseess %ũ2ẽPl 10 10 0 
J. R. Redman and Coo —— . 10 0 0 
Extra only for voltmeter and ampere- meter. 
J. Buckingham and Seu ··˙ U 22 10 0 
Provide and fix two el otroliers, p.c. £15. 
A O. Harnden (accepted . 15 0 0 
%/¾»ůU'N (ß ñ aaa Vaan sar an ca ea uaa calivics wines 17 0 0 
Concentric and General C ntract Company ...... „ 2110 0 
Alwyn and Craven esate 23 0 0 
e oossesse svesesecesosrossoosseese 20 10 0 
, aidsia sitia 20 0 0 
Bryer and Oboi eiie ß E ria sA Ei NNA . 15 0 0 
J. Bu kingham and 8 ns. ẽ . P E A 15 0 0 
F. Troy and OO. vescecscsnecsiexsectensscsietss as EISSN - 1800 
Peto and Ridford, Limite... e ã 25 0 0 
J. R. Reed man and Co)ꝛ—- . . 2 15 0 0 
Provide for additional work», £10. , 
A. C. Harnden (accep ted) ã . 10 0 0 
M riͤn ũ mqḿPSꝶm5mj d. ates canons 10 0 0 
Concentric and General Contract Company .........06 sesso 10 0 0 
Alwyn and Craven ..........ccscscssnsscscsstesces ososseosssnsoseso 10 0 0 
G. F. Ratoliffe and ...... 15 10 0 
Smecton and Page 2 10 0 0 
Bryer and ...,... cyaecagasasen aadi kanet 10 0 0 
J. Buckingham and 8oũ— . . 4 ã 10 0 0 
e neinn eena TEONE 10 0 0 
Peto and Radford, Limited — . 2 we 10 0 0 
J. R. Reedman and O0. .. .. . , . . . . . . . . „ 10 0 0 


8.W.—The Fulham Vestry have received the following 
tenders for the wiring of their electric lighting works: 


Birmingham Installation Company . TE £487 0 0 
, 8 tase veccoave 618 7 6 
Concentric and General Contract Company 740 0 0 
A. R. Gifkins and Co...... eee PEE EERE 753 0 0 
F. Troy dr,, aÀ 762 0 0 
P. S. Tasker ........ T E T AE EEEE E ous 781 10 0 
Newsome, Pinching, and Walton. . 795 0 0 
National Electric Wiring Company, Limited ......... 812 0 0 
National Electric Wiring Company  ......... . 840 0 0 
Foote and Milne ..........sscscsersessececes e 874 0 0 
F. G. Edey and Coo eee 975 10 0 
F. G. Edey and Co . 1.025 10 0 
G. BVOC ü Ü ] ³ q ] 3qM]JAꝓAↄ²ↄãñꝛ 980 0 0 
Alwyn and Craven %céM 4 1.000 0 0 
Halley . ean eanan 1, 100 10 0 
Pyke, Harris, and Co., Limite» 1,181 0 0 


BUSINESS NOTES. 


TRACTION. 

Bolton. During May 1,238,639 passengers were carried on tne 
Corporation’s tramways. a 

Norden.—The tramways agreement between the Corporation and 
the District Council has been confirmed. 

Northfieet.—The Council are endeavouring to move the electric 
tramway syndicate to proceed with their order. 

Central Londen Ralilway.—It is stated that the Prince of 
Wales has promised to open this line on the 27th inst. 

Electric Traction on the Metropolitan Rallway.—It is stated 
that the experimental train now running will nob be taken over 
by the railway company until October, 

New Brancepeth.—The Urban District Council are favourably 
considering a circular from the British Electric Traction Company 
re the construction of light railways ia the district. 

Birkenhead.—The Poole and District) Light Railway Company 
have been asked to place the pillara carrying the electric wires 
along the south side of the Ashley-road the same as ia Poole-road. 

Folkestone.—The Corporation have asked the sub-committee 
which was appointed some time ago to consider the tramway 

nestion to draw up a scheme, and bring up a report ab an early 
ate. 

Swansea.—The stopping places of the new electric trams are to 
be fixed by the Corporation. An alteration in the plan of the Cor- 
poration tramways scheme, involving an extra expenditure of £168, 

as also been agreed to. 

Cheriten.—The Urban District Council, who have up to now 
deferred their decision with regard to tramways, have decided to 


ask the Folkestone authorities what they proposed to do with 


regard to municipal tramways. 

Earl's Court. We learn that one of the cars built for the Thanet 
Light Railways is to be sent for exhibition to Earl’s Court. The 
care are of the most modern design, and are painted in purple 
brown with primrose-coloured panel 

Bacup.—aA letter from Mr. Jerrold Barker, an electrical engi- 
neer, of London, suggesting the consideration of the question of 
a light railway from Bacup to Todmorden for passenger and light 
goods traffic is before the Electricity Committee of the Council. 

Neweastle.—The Town Council have, after much discussion, 
passed a resolution as follows: ‘‘That the tramway company be 
requested to ran all trams to the terminus ab the top of London- 


road, in accordance with the undertaking given to the Council.” 


Darwen.—The Parliamentary Committee have resolved to enter 
into negotiations with the owners of certain property along the 
pro tramway line to Sough for the stead psy of acquiring such 
property. The borough surveyor is preparing the detailed plans, 

Gateshead:—Ona the 12sh inst. the pulling up of the road was 
started to make way for the new tramways sanctioned on 
Avg. 9. Ib is expected that the old sections will be finished in 
about February next year, and six or eight months after the new 
sections will be ready. 

Hamilton.—The Town Council have withdrawn their opposition 
to the Bill to connect Wishaw, Motherwell, Larkhall, Hamilton, 
and Blantyre by means of an electric railway conditional upon 
receiving an additional £1,500, making £11,500 in all, for street 
improvements on the proposed route. 

Liverpool.—Mr. Brodie, the city engineer, has now made an 
effective start in the reconstruction of the Wavertree tramline. 
The whole of the old tram routes have been relaid, with the excep- 
tion of the Wavertree, and the lines from the top of James-street 
to the Pierhead and up to the town hall. 

Derby.—The paragraph stating that the Tramways Committee 
did not think it desirable to discontinue the running of tramcars 
on Sundays has been eliminated from their report. The sum of 


. £3,850 bas been granted for the purchase of land and buildings in 


Victoria-streeb now used as tramway offices. 

Huddersfield.—The receipts from the Corporation tramways 
during last week established a record. The receipts for the six 
days ending on Saturday night last were £953. 148. 6d., against 


4720. 143, 11d. in the corresponding week of last year, and against 


£853. 19s. 6d. in Easter week this year, and £788. 98. 2d. for 


Easter, 1899. In the meantime two new lengths of line have 


been opened, 
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Darlasten.—The District Council offer to settle the pone of 
difference between the South Staffordshire Tramway Company 
and the Council with respect to running powers by accepting a 
rental of 54 per cent. upon the purchase money, and the grant of 
an extension of the term of the lease to 28 years, with the option 

r the Council or their successors to determine the lease ab the 
end of the first 21 yeare of the term. 


Aberdeen Tramways.—The following traffic return for week 
ending Jone 2 shows the progress made in this undertaking : 
Traffic receipts, £645. 148. 5d. ; corresponding week last year, 
£627. 12s, 5d. ; increase, £18. 23. Number of. passengers for week, 
158,013; correspoading week last year, 139,276. 52 5 

ing 


senger fares this year. 30. 78 1. 135. 91..; 52 weeks corres 
period last year, £26 576. 4°. 10d; increase, £4,205. 88. IId. 


' Leamington.—The Tramways Committee's last report states 
that they had received a letter from Messers. Heath and Blenkinsop 
submitting. certain proposals for the consideration of the com. 
mittee with reference to acquiring the tramway, and enclosing a 
copy of the agreemenb betw. 
Warwick 


een the tramway company and the 

) ration. A deputation of Council members has 
been appointed to confer with the representatives of the tramway 
company. 

Kinver.—Tho matters in dispute between the British Electric 
Traction Company and the Staffordshire County Council have been 
settled. The principal matter ab issue was as to the track followed 
on the road between the Ridge, Wollaston, and the Stewpony. 
Colonel Yorke lasb week meb representatives of the Staffordshire 
County Council and of the company, and also of Mr. P. H. Foley, 
and we learn that there is now every prospect of finishing the line 
in two months’ time. 


Plymeuth.—The tramway returns for the year have begun 
satisfactorily, as up to six weeks since the increased receipts were 
£427, of which £297 was in respect of the Prince Rock electrical 
section, and £130 of the horse traction eection. Ib is reported 
that the sf ta receipte «exceed the average weekly expenditure, 
ao that eo far the trams have been paying from the beginning of 
the year. The minute referring to site and construction of depdt 
and workshops has been referred back for consideration. 


Leyton.—A meeting of representatives of the North Mebro- 

litan Tramways Company, the Wesb Ham Corporation, the 
Londen County Council, and the Leyton District Council has been 
held with reference to the terms upon which the granaries, depdts, 
and car works within West Ham and Leyton should be taken over. 
The question as to the car works in Leyton was left in abeyance, 
After arguments on behalf of the West Ham Corporation and the 
tramway company had been beard, the Board of Trade has reserved 
its decision. 

_Ayr.—The Town Council have instructed a sub-committee to 
consider whether the electric tramway scheme between Ayr and 
Prestwick, which is to be laid down at a cost of aboub £60,000, 
should be supplied with motive power from the present electric 
station or from an independent station, and as to the site for the 
oar stat ion. The construction of the work will be under the 
supervision of Mr. Young, the town surveyor, whose salary has 
been increased by £100 a year. Additional aesis:ants ab £150 and 
at £60 will be engaged. 


Bradford.—The minutes of the Tramways Committee, adopted 
on Tuesday, included a recommendation advancing the salary of 
Mr. C. J. Spencer, electric tramway manager, by £100 per annum 
from June l, with an annual increase of £100 until his salary 
reaches the sum of £500 per annum, on condition that Mr. Spencer 
enters into an agreement to remain in the service of the Corpora- 
tion during the next five years. The Cleansing Committee have 
resolved to invite tenders for the erection of five additional 
destructors in various parts of the city. 


Isle of Man Tramways.—The Douglas correspondent of the 
Financial Times telegraphs that it is stated on the best authority 
that all the directors of the Iele of Man Tramways and Electric 
Traction Company, Limited, with the exception of Mr. John A. 
Mylrea, have sold their shares and arə no longer qualified. A 
petition is to be presented to the Deemster in Chambers this week 
to have the company wound up, and aeking for the appointment 
of Mr. Wm. H. Walker, one of the liquidators of Dambell’s Bank. 
as liquidator. An adjourned meeting of shareholders is to be 
held to-day. 


Dudley.—The Railway, ebc., Committee have decided that the 
Dudley and Wolverhampton Tramway Company should lay their 
cables under the footpath from Springamire, through Wellington- 
road, Stafford-street, Snow-hill, and Salop street, and on the same 
system as that on which the Corporation electric light mains are 
now being laid, and nob in iron pipes. The tramway company 
asked for permiesion to erect their trolley wire on bracket arma on 
the east side of Salop-street, and on the south side of Wolver- 
hampton-streetd and Snow-hill. The committee have decided to 
granb the application. 

Eooles.—At the last meeting of the Town Council, the Parlia- 
mentary Committee reported, in regard to the South Lancashire 
tramways scheme, that an agreemend had been come to between the 
promoters of the tramway echeme and the Corporation, whereby 
the latter should, either by a provisional order or au omnibus Bill, 
seek powers to construct that portion of the proposed South Lanca 
shire tramways from the boundary of the township of Eccles in 
Worsley-road, Winton, to the junction of the existing tramways 
at Peel Green. The company had obtained no powers over tho 
roads. This was adopted. 

Rhendda.—Ab the meeting of the Urban District Council a 
letter was read from the British Electric Traction Company 


A 
* 


THE RLECTRICAL ENGINEER, JUNE 15, 1900 


stating that the cost of widening the roads in the district, s 
suggested, would amount to £14000, which was very much 
greater than the company could afford to spend in connection 


with the proposed light railway. It was decided that a committee 
of the a rhe should meet the company to further consider the 
matter. It was 


roposed that the Council apply for a provisional 
order under the Light Railway Act of 1896. The work of con- 
structing a tramway or a lighb railway throughoub the valley 
is estimated ab about £80,000 or £100,000. The- question was 
adjourned for a month. 


Cardiff.—Twenty-nine applications for the position of electrical 
engineer for traction purposes have heen considered.. The following 
were selected to come before the committee ab a future meeting : 
Messrs. Neleon Graburn, M. I. E. E., superintendent of rolling stock 
Glasgow tramwaye; H. E. M. Kensit, British Westinghouse 
Electric and Manufacturing Company; Arthur Ellie, M. I. E. E., 
general manager Bolton Corporation tramways; A. S. Barnard, 
M I.E E., city electrical engineer, Hull; H. G. Jeken, assistant 
electrical engineer Leeds tramways ; and W. H. Collis, A. M. I E. E., 
assist and electrical engineer Corporation tramways, Liverpool. A 
special meeting will be held on Monday next, and application 
will be made to the Council to allow the committee to make the 
appointment. 

London Street Tramways.—The Westminsber Vestry have 
before them a repord with regard to the London County Council’s 
propose to construct tramways from the present -terminus in 

heobalds road to Picsadilly-circus recommending that the Council 
be informed that the Vestry is of opinion that a tramway terminus 


at the Piccadilly-circus end of Shaftesbury-avenue would cause 


great congestion of traffic, and that the Vestry do nob consent to 
the Council's proposals; and, further, that it be a suggestion to 
the Council that if the tramways are extended in bhis direction 
from Theobalde-road a suitable site for a terminus should be found 
ab Cambridge circus. Tne County Council have also asked the 
Vestry for ite views on the proposed tramline from Queen Victoria- 
street to Putney, vid the Victoria embankment, Victoria-street, 
Buckingham Palace road, Commercial-road, Chelsea-embankment, 
and King’s-road. The letter has been referred to the Works 
Committee for report. 

Shefield.—A profit of £5,000 has been made on the year’s 
working of the tramways, which, with the £25,000 in hand (les 
£5,000 given to the rates), makes £25,000 to the good. The 
passengers carried last week numbered almost 750,000. Mr. 
A. L. C. Fell, the electrical engineer, has submitted the following 
report to the Tramways Committee: The sample deck car body 
which has been built ab Tinsley is now complete, and will shortly 
be mounted on a truck ready for the road. The total cosb of the 
car body, including all labour and material, was £233. 58. IId. 
The price we are paying for the single deck cars which are now 
being obtained from the Brush Electrical Engineering Company, 
of Loughborough, is £204 per car. When comparing these figures 
it is necessary to take into consideration the fact that all the wood- 
wor k had to be obtained at retail prices, and had to be cut out in 


the rough by an outside firm, and we had no suitable machinery. 


In my opinion it would pay to put down a small woodwork plant, 
and build car bodies for the further requiremente of the Corpora 
tion tramways. This plant could be used for cutting and working 
up all the necessary timber required for repairing the cars now 
in use.” 

Coichester.—The Town Council have adopted a report of the 
Tramway (Special) Committee stating that they had considered a 
letter dated Aug. 28, 1899, from the British Electric Traction 
Company stating they desire to continue their endeavours to 
provide the district with a system of electric tramways, and -that 
their further proposals would be eubmitted shortly for the 
approval of the Council, and subsequent correspondence, They 
had coneidered also a letter, Nov. 8, 1899, from the manager and 
5 Shanghai Tramway Syndicate, Limited, submitting 
proposals for the establishment of electric tramways in the 
borough, and a letter of April 30 last from Mr. R. H. Behrend, of 
Clun House, Surrey-street, Viotoria-embankment, W.C., stating 
that clients of his are proposing this session to make an applica- 
tion under the Tramways Act, 1870, for powers to construct 
tramways in the district, and asking for an appointment for con- 
sultation between his clients’ engineer and the borough surveyor 
and any members of the Corporation who may be iaterested. The 
committee resolved unanimously that in their opinion io was desir- 
able the Council should iteelf make an application as soon as may 
be for a provisional order authorising id to constract tramways 
within the borough. ' 

Islington.—The General Purposes Committee have before them 
a letter from the London County Council with regard to the 
Tramways No. 1 Bill in Parliament, stating that if the Vestry had 
no objection in principle to the proposed construction or alteration 
of the tramways in the district, the Council would be communi- 
cating with them on the clauses, and it was hoped they would 
meet the views of the Vestry, Ib would be of much convenience 
if the Vestry generally approved of the proposed construction or 
alteration, reserving to themeelves the right of alteration of clauses. 
The Highways Committee of the London County Council have 
written that they had had under consideration the Vestry's appli- 
cation that they should seek powers for extending the existing 
tramway lines in Ball's Pond-road to join those in Green, lanes. 
The North Metropolitan Company had been consulted in the 
matter, and they had suggested as a better arrangement that a 
junction be made in Ball’s Pond road and thus into Mildmay-road. 
The Council wished to know whether the Veetry considered this a 
satisfactory alternative, and were prepared to assent to it. On 
fhe proposal for new tramways from Holloway to Hornsey-rise 
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the committee had nob yeb arrived ab a definite conclusion. 


matter has been referred to the Works Committee for action. 


LIGHTING AND GENERAL. 


Cape Electric Tramways.—The transfer registers of debentures 
will be closed from 17th to 30th inst. inclusive. 

Whitby.—The Urban District Council have received sanction to 
borrow £26,000 for the purposes of electric lighting. 

Claeton.—The question of applying for an electric light 
provisional order has been adjourned fur six months. 

Edmonton.—The Guardians have adopted the plan of Messrs. 
Preece and Co. to provide electrical plant at a coat of £1,600. 

Hunstanton.—A special meeting of the Urban District Council 
will be called in Auguet to promote an electric lighting order. 

Removal.— Messrs. Robert W. Blackwell and Co., Limited, will 
remove their stores and offices on Jane 16 to 59, City-road, E.C. 

Fife.—The Lunacy Board have agreed to obtain a report by a 
practical electrical engineer as to the cost of the lighting of the 
asylum by electricity. 

Chelsea Electricity Supply Co.—The transfer books of the pre- 
ference and ordi shares and debenture stock will be closed 
until the 30th insb. inclusive. 

Otley.—Tho Otley District Council have empowered a committee 

to make enquiries whether a scheme for supplying electric light to 
the town could be made successful. 

Aberdeen.— Notice of motion has been given to the effect that 
some steps be taken to include in the plans of the new laundry 
arrangements for lighting it by electricity: 

Greenock.—The Police Board have appointed Mr. W. M. Nelson 
electrical engineer, Me. Nelson has acted as assistant to Mr, 

Fedden daring the construction of the works. 

Westminster.— We learn that it is proposed shortly to instal 
the electric light at the Catholic Cathedral. Messrs. O’Gorman 
and Cozens-Hardy are the consulting engineers. 

Preston,—The works of the English Electric Manufacturin 
Company, Limited, were formally opened yesterday. A fal 
‘description will appear in our next week’s issue. 

Hull.—The resignation of Mr. H. Gray, assistanb electrical 
engineer, has been accepted with regret. The vacancy has already 
been advertised, and 44 applications have been received. 

Leamington.—The Electrical Committee’s report, recommending 
that no farther steps be taken to oppose the provisional order of 
the Midland Electric Lighting Company, has been confirmed. 


Ossett.—The Town Council have decided to inform the pro- 
moters of the Yorkshire electric power supply scheme that the 
Council will oppose the same, so far as it affects the borough. 


New Brancepeth.—The Urban Distriob Council are about to 
seek advice as to bheir liabilities and duties ander the Electric 
Lighting Acts in regard to the provision of electric light ab New 
Brancepeth. | 

Wigan.—The Council have confirmed the agreement with 
Messrs. F. W. Smith and Co., which contains provisions for either 
free wiring or for a deferred payment and purchase on the part of 
the customers, 

Volunteers.—Leave for training under canvas has been refused 
by the Poet Office authorities to the 500 telegraph clerks ab the 
central office who are volunteers. Pressure of business is the 
reason assigned, 

Chilian Electric Tramway and Light Co.—The ordinary general 
meeting will be held ab Bishopsgate House on the 21st inst., at 
2.30 p.m. The tranefer books will be closed from the 18th to the 

23rd inst. inclusive, 

Hamiiton.—The Town Council have instructed Messrs. Buchan 
and Hogarth, electrical engineers, Edinburgh, to farnish a pre- 
liminary report as to the probable cost of an electric lighting 
scheme for the borough. 

Rhondda.—The District Council have agreed to apply for a 
provisional order in the next session of Parliament under the 
Electric Lighting Acts of 1882, 1888, and 1899, to supply elec- 
tricity in the urban district. 

Doncaster.—As was to be expected, the electric light is not 
going to pay all ab once. The probable loss for the firat year is 
estimated at nearly £1,000. Still, the Corporation are most 
sanguine as to ultimate success. 

Beverley.—The question of electric lighting has been postponed 
until the House of Commons enquiry as to the terms on which 
electric lighting companies ehould be permitted to lay their mains 
through the borough is finished. 

Bradior d —The Council have decided to enter into a new agree- 
ment with the National Telephone Company, Limited, for wayleave 
facilities, euch agreement being subject, among other provisions, 
to determination on six months’ notice. . 

Bangor.—The walls in the engine-house ab the electric light 
station are to be faced with white glazed tiles at a cost of about 
£53, The Town Council have decided that a pupil be taken at the 
electric lighting works at a premium of £50. 

Kirkoaldy.—Prof Kennedy, who has hitherto been advising the 
Town Council regarding the tramways and electric lighting 
echemes, has now been appointed engineer to carry oub the work, 
The undertaking is to be proceeded with ab once, l 

Mexico Electric Tramways.—The ordinary general meeting 


of this Company will be held ab Winchester House on Wednesday, 


This | June 20, at 12 noon. The transfer books of the Company will be 
closed from June 18 to 23, 1900, both days inclusive. 


Cross and City Electric Co.—This Company has been 


Charing 
‘registered with a capital of £300,000 in £5 shares, the object 


being to carry on business as producers of and suppliers of elec- 
tricity for the purposes of light, heat, or power, ebo, 
Bournemouth and Poole Electricity Supply Co.—The transfer 
books and register of holders of debenture stock of this Company 
will be cl from the 18th to the 30th inst., both days inclusive, 
preparatory to payment of the interest due on July 1, 1900. 
Nettlefolds, Limited.—The directors of Nettlefolds, Limited, 
recommend a dividend for the second half-year of 58. per share on 
the original preference shares and a dividend of 15s, share and 
a bonus of 10s. per share on the ordinary shares, payable 2nd prox, 
City of London Electric Lighting Co.—The transfer books and 
register of holders of debenture stock of this Company will be 
closed from the 18th to the 30th inst., bobh days inclusive, for the 
purpose of preparing the warrants for the interest due July 1, 1000. 
Salo ef Plant.—Tenders are invited for the plant belonging to 
the tenants of the Ruchill Chemical Works, Ruchill-street, 


Glasgow, including Tangyes vertical engine (ljin. cylinder and 


7in. stroke), dynamo (115 volts), and electric installation complete, 


Barnsley.— The estimates of the expenditure during the current 
year on account of Locke Park and public lighting, confirmed by 
the Council last week, contain the following item: electric (three 


‘months’ consumption), 30 lamps ab £5 each, £150; carbons, 
etc., £10, 


Electric Supply of Victeria, Limited. —This Company has been 
registered with a capital of £200,000 in £1 shares, the object 
being to carry on in Victoria, Australia, in all or any of their 
respective branches the businesses of electricians, electrical engi- 
neers, eto. 

County ef London and Brush Provincial Electric Lighting Co. 
The tranefer books and register of bolders of debenture stock of 
this Company will be closed from the 18tb to the 30th insb., both 
days inclusive, preparatory to payment of the interest due on 
July 1, 1900. ö 

Institution of Electrical Ens ineers.— The hon. secretary of the 
Irish section of the Institute at Dublin advises us that Mr. Hammond 


yesterday (Thursday) gave his address on the proposed Dublin 


electric light and power scheme at the rooms of the Royal 
Dublin Society. l 

Derby.—Ten new Gilbert arc lamps have been purchased at a 
cosb of £9 each, four of which are to be erected on Midland-road, 
Orders have been given for the London-road main to be extended 
to the new Corporation stoneyard ab the corner. of Osborne and 
Bateman streets. 

Rhyl.—The Local Government Board have approved of the 
echeme for lighting Puy with electricity. The scheme will entail 
an expenditure in the first instance of £19,000, and will be worked 
in conjunction with a refuee destructor and a new electric tramway 

Leyton.—The namber of unite generated during April was 
41,883, and the total number of lamps connected 1.804. The 
total number of consumers to the end of the month was 416. 
Sixty public arc lamps have been erected and lighted, and three 
similar lamps await allocation. 

Eastbourne.—The application for £800 for extension of electric 
lighting works has been altered into one for the sum of £2,000 for 
extensions of electric lighb mains, the purchase of transformers, 
meters, and electrical instruments. The proposals of the committee, 
noted in another column, have been agreed to. 

Canterbury.—The lamps in the various streets are to be fitted 
with three-light 8-c.p. fittings. The service cable and cable 
for public lamps is to be extended 300 yards from ita present point 
in Whitstable-road tothe boundary. The salary of the electrical 
engineer has been increased by £26 per annum. 

Acocidents.— During the recent storm a man named Abbott was 
working on the shaft of the new electric light works at Peter- 
borough when he was struck by lightning and knocked senseless, 
Part of the platform he was on—100fo. high—was carried mt 5 
Mrs. Edwards, caretaker at a brewery, was paralysed by a fireball, 

Aylesbury.—The various correspondence between the Council, 
the National Telephone Company, and the Postmaster-General on 
the subject of a telephone exchange has been referred to the 
Market Committee. The farther consideration of the electric 
lighting question was postponed for a fuller attendance of 
members of the committee. _ 

London Gazette.—An adjudication order has been made oub re 
A. W. Hirst, trading as Hirst and Co., St. Michael’s-road West, 
Croydon, Surrey. The firat meeting in this estate will be held on 
June 21, at 11.30 a.m., at 24, Railway-approacb, London Bridge, 
S. E., and the public examination on July 16, at 11 a. m., ab County 
Court, Park-street, Croydon, | 

Technical Classes.—The entrance examinations to the Central 
Technical College of the City and Guilds of London Institute for 
students not under 16 years of age, and of the institate’s Technical 
College, Finsbury, for students not under 14 gon of age, are held 
in September, and the sessions commence in October. Particulars 
will be found in another column. | 

Jedburgh.—The Police Commissioners have approved of a 
recommendation by Messre. Crompton and Co. to apply for a pro- 
visional order for the installation of electric light in Jedburgh at 
the expense of Messrs. Crompton, on condition that electric light 


along the sea-front. 


be used for the public streets, and that the Commissioners have 
the option of taking over the plant, | 
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H and H. Aceumulater Syndicate.—This Company has been 
registered with a capital of £10,000, in £1 shares the object being 
to adopt an agreement with Charles Bright and Co., Limited, an 
do manufacture and deal in storage and other batteries, motors, 
locomotives, and all kinds of fittings, apparatus, and appliances 
connected with the generation or use of electricity. 


Telephone Companies.—The Financial News states that Mr 
C. H. Reyno'ds, C.I E., late Director-General of Telegraphs to the 
Indian Government, has joined the Board of the Consolidated Tele- 
phone Construction and Manufacturing Company, Limited, the 
Anglo Portuguese Telephone Company, Limited, and the Edison 
Gower-Bell Telephone Company of Europe, Limited. 


Price-List.—We have received from Messrs. Ashmore, Benson, 
Pease, and Co., Limited, of Stockton on- Tees, a price list of their 
Iavicta“ accumulators. The pamphlet gives an illustration of 
the plates of these cells, dnd a tabular price-list giving the capacity 
number of plates, rates of charge and discharge, eto.. and the 
price per cell. This price ranges from £1. 5a, up to £7, accord- 
ing to size. * , l 

Scottish Electrical Lumiscriptor Co.—This Company has been 
registered with a capital of £10,000 in £1 sbaree, the objects being 
to purchase the exclusive right throughout Scotland only to sell, 


work, exhibit, grant licenees in respect of or otherwise use the 


invention of Walter Claypoole, for improvements ia or connected 
with apparatus for optical projection for advertising and other 
purposes. patent No. 2,044, ete. me gi 


Shefeld.—On Wednesday the City Council adopted the Tram- 
ways Committee’s recommendation that the management of the 
department should be reorganised, Mr. A. L. C. Fell, the present 
electrical engineer, to be made gerora manager, and his salary 
increased by £150 per annum, and, under him, Mr. H. E. Yerbury 
and Mr. J. Dugdale to have charge respectively of the electrical 
and traffic departments of the system, with increases df salary of 
£20 and £50 respectively. 


Stock Exchango.—TheStock ExchangeCommittee has appointed 
June 27 as a special settling day for Nernst Electric Light, Limited, 
180,000 vendore’ ordinary shares of £1 each, folly paid, Nos 1 to 
180,000, and 25,000 vendore’ 7 per cent. non-camulative preference 
shares of El each, fully paid, Nos. 115,001 te 140,000. The com- 
mittee has aleo ordered Britieh Ineulated Wire Company's further 
issue of 12,500 6 per cent. cumulative preference sharee of £5 each, 
fully paid, Nos. 27,601 to 40,000, to be quoted in the cfficial list. 


New Issue.— The St. James's and Pall Mall Electric Light Com- 
pany, Limited, are making an issue of £150,000 34 per cent. 

ebenture stock, ab a price of £96 per cent. The stock will be 
transferable in multiples of £1, and redeemable at par on or after 
Jap. 1, 1931, upon the company giving sx months’ notice in 
writing, and subject thereto will be redeemable ab 1024 per cent. 
in either of the following events: (1) the voluntary liquidation of 
the company; (2) ab any time after Jan. 1, 1911, upon the company 
giving six months’ notice in wri ing. Š 


Company Promoting.—The public examination of J. H. Craw- 
ford. financial agent, late of Cannon-streebt House, E.C., was held 
on.Wedneeday. The groes liabilities are returned at £25,645, and 
the assets are estimated to produce a surplus of £2 545. The 
debtor stated that he promoted the London Provincial Electrical 
Company, Limited and the British and O. iental Exploration Com- 
pany, Limited. He attributed his failure to losses and expenses 
incurred in promoting companies, intereet on borrowed money, law 
costa, and expenses incurred in exploiting patents. 


Loeds.— The Corporation intend to apply for sanction to borrow 
a further sum of £27,578 for electricity purposes. The Lighting 
Committee have recommended the formation of a reserve fund, to 
be called The Electric Lighting Equalising Fund,” into which 
£8,287 is to be paid from the eurplus profit of the electric lighting 
undertaking. On Wednesday this recommendation was adopted, 
and the Council also authorised the committee to contract for the 
supply of two eets of generating plant and one condeneing plant 
for the electric lighting worke, at a cost not exceeding £15,000. 


_ Edinbarsh.— Av a meeting of the Electric Lighting Committee 
of the Town Council on the 12-h inst. it was reported that the 
electric lighting of the city had been increased between May 24 
and June 7 to an extent equivalent to 3.976 8-c.p, lamps including 
seven motors. At the same meeting the question of providing for 
maintenance and renewal ot the electric lighting undertaking 
came up for consideration, and the following sab-committee was 
appointed to deal with the question: Bailie Mackenzie, Councillors 
Auldjo Jamieson, Sie James Russell, Carmichael, Gibson, and 
Macphereon. | 

Newport.— The report of the Electricity Committee is very 
satisfactory. The deficit for the year ended March, 1899, waa 
£293, but for the year ended March, 1900, there is a net surplus 
of £403. The gross profit during the year amounted to £4,092, 
and provision has been made for all loans sanctioned, but nob for 
the new loans. It was stated that, notwithstanding tbe rise in 
the price of coal, when the report was presented on Tuesday, 
there was no intention to rise the price of electricity. Iv was 
proposed, as an amendment, to lower the price of the current from 
sd. to 4d. This was defeated. 


Marrow. — Theannual report for 18990f the Harrow Electric Light 
and Power Company, Limited, presented at the fourthannual general 
meeting on the 14th inst. gives the following figures: In 1897, 
number of 8-c. p. lamps connected in yo 1,540 ; units supplied to 
customers in year, 50, 109; amount due from customers in year for 
currenb moter, rent, etc., £1,730, 3s. 34.; number of consumers 
connected in year, 48. In 1898 the figures were respectively : 


2.715, 79.419, £2,786, Os, 4d., and 58; and in 1899, 2,985, 113,551, 
£3 663. 58. 7d., and 92. The price of current for lighting purposes 
has been reduced from 8d, to 7d. from Lady Day. 


Taenbridge Wells —Sir W. H. Preece, in his report on the 
smoke nuisance at the electric lighting station, recommends the 
erection of a chimney 180ft. high and 8ft. diameter. This would 
be sufficient for a plant having a capacity of 2,000 h.p. He 
attributes the noise complained of entirely to the exhaust steam. 
As regarde the plant in general, he strongly recommends that a 
second 400-kw. Willans set be ordered without delay. The present 
Ferranti engine and dynamo should be used as a atand-by or an 
emergency reb. The cost of the additions is estimated as follows: 
chimney, £2 000 ; new Willans. Ferranti set, £4 600; contingencies, 
£500—total. £7,100. 

Legal.— In the Chancery Division on Wednesday. Mr. Justice 
Cozens-Hardy heard the case of Bright v River Plate Electric. 
Light and Traction Conetruction Company. Mr. R. F. MacSwinney 
represented the defendant company, wih which Mesers. James 
Capel and Co., of Throgmorton street, E C., were jvined. Ic was 
stated that there was a scheme of reconstruction in hand under 
which all the creditors would be paid. His Lordship, in giving 
judgment, said that the matter came witbin Section 4 of the 
Arbitration Act, and made the usual order to stay proceedings in 
the action, except for the purpose of any application which the 
plaintiff might make for the purpose of a commission to take 
evidence, any summons for that purpose to be taken out within 
10 days from that date. Leave to appeal was given. ä 


Halesworth.—Ab the last meeting of the District Council on 
Monday the subject of electric lighting for the town was discusséd. 
It was stated that the directors of the Colchester Brewing Com-: 

ny, who were about to pub down an installation for lighting the 

rewery with eleotricity, had received many applications to supply 
other premises. They were prepared to put down a larger plant, 
80 as to light the whole town if desired, but before doing eo they 
would be obliged to obtain an order from the- Local Government 
Board to enable them to put down a few poera to carry their over- 
head wire to different parte of the town. Finally, consideration 
of the question was adjourned, and a small committee appointed 
to ascertain what the result of acceding to the application would 
be, and how far the proposed order would bind tha Council in any 
futuro action they might wish to take. 


Tho General Electric Co.— We have received from the General 
Electric Company a list of their multipolar dynamos and motors. 
The catalogae gives illustrations of the varivus portions of their 
multipolar continuous current machines, and aled a good descrip- 
tion of these parts. The prices of various iz 's of machines are 

iven, and a table of outputs, weights, eto. Efficiency curves for 
different eiza are also given. In addition to this list we have 
received one from the same company dealing with electric fan 
motors for continuous and alternating currents. The list opens 
with the enclosed type of desk or table fane kupplied by the com- 
pany, afier which is an illustration showing tbe various parts of 
the fan by themselves, These parts are all catalogued and priced 
separately according to their number. Ceiliog fane and column 
fans come next, the parts of these being aleo separately catalogued. 
The liet concludes with illustrations and descriptions of continuous 
and alternating current fans, fan motore, ventilators, eto. 


Personal.— Ou Thursday evening, May 31, Mr. D'Alton, who 
has been for nine years engineer-ia-chief to the London Electric 
Supply Corporation, was entertained at a complimentary dinner 
given by the engineers past and present uf the company. The 
chair was taken by Mr. Ferranti, with the new chief.“ Mr. 
G. W. Partridge, as vice-chairman. The Chairman propoeed the 
toast of Mr. D'Alton,” and preeented him at (he conclusion of his 
speech with a gold hunting watch, and with a piece of jewelry for 
Mra. D’Alton, who is also well known to the members of the 


staff. The feature of the evening was the sale by auc:ion of 


signed menus, a large sum of money being realised for the 
soldier's widow and orphan fund. The firet menu put up was 
purchased for 5s., the prices rising as high ae 35%. On the follow- 
ing day Mr. D'Alton said good-bye to all his old comrades and: 
frionds at the Deptford station, when ho was presented with a 
pocket-bovk, well lined with notes, on behalf of the chairman, 
directors, and staff of the corporation. Mr. Stewart Main made 
the offering. Mr. D’Alton suitably replied, after which he left 
Deptford with the good wishes for his success in Victoria street of 
those who bad been associated with him. 

Appointments Vacant.—The direetors of the London Exhibi- 
tions, Limited, invite a; plications for the post of chief electrical: 
engineer.—Applications for an appointment of an assistant super- 
intendent in the telegra; h department of the Government of Iadia, 
on a commencing salary of Rs. 3.600 a year, will be received by the 
Secretary, Public Works Department, India Office, Whiteball, 
London, S. W, up to June 30 next.—The Board of Works for the 
Poplar Districd are prepared to receive applications from candi. 
dates for the position cf chief generating aseistant in connection 
with the electricity works now in course of establishment for the 
district.—The Leyton Urban District Council require a shift engi- 
neer to take charge each day in eight-hours shifts of the running 
of the plant at the electric light works.—The Doncaster Corpora- 
tion want an improver.—The Carliele Electric Lighting Committee 
have decided to engage an additional driver and switchboard 
attendant in connection with the extension of the central electric 
lighting station.—The Rathmines Urban District Council invite 
applications for the posta of arc lamp trimmer and of engine- 
driver. Full particulars of these vacancies, and others referring to 
= assistanb tester for enclosed are lamps, etc., appear in another 
co umn, È ro 7 


. 
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Ayr.—A report by Mr. A. J. Faller, burgh electrical engineer, 
was submitted ab the Council meeting on the llth inst., in which 
it is proposed that the system in the centre portion of the town 
be changed from a low-tension alternating current to a low-tension 
three-wire continuous eurrent distribution. The estimated cost of 
the alteration was £8,730. The matter was deferred. 

Fareham.—At the meeting of the Urban District Council on 
Friday the Lighting Committee reported that it would be con. 
venient to many inhabitants if the system of business and terms 
of the Southern Electrie Free Wiring Company, of Southampton, 
were adopted in Fareham. It was agreed that the committee be 
empowered to proceed with negotiations with the company with a 
view to formal agreements being entered into. 

Workington.—At the lasb meeting of the Town Council ib was 
proposed that the whole of the profits now standing to the credit 
of the gasworks be used for the pur of supplying the borough 
with electric light, and that a small committee be appointed to 
consider the advisability of adopting this course, and to report to 
the Council. Ao amendment that the committee merely consider 
the advisability of adopting electric lighting for the borough was 
substituted and carried. 

South Shields.— Electric light is making sapid progress in this 
town, and many of the lees important and residential streets are 
now illuminated by electricity. During the preeent year the 
electric light bas been introduce’ into many of the churches and 
chapels, while very few of the better-olass residents are without 
the electric light in their houses, Electricity has also been utilised 
for many purposes, as for instance, in connection with the organ 
in St. Paul’s Presbyterian Church. 

Islington.—At the last meeting of the Vestry a letter was 
received from the Vestry of Sv. Marylebone asking the former to 
join with the latter and the other pariehes of London io opposing 
confirmation of the electric lighting order sought and obtained by 
the Marylebone Electric Supply Company. The letter was 
referred to the Electric Lighting Committee for action. The 
clerk read a letter from the London County Council stating that 
they were prepared to sanction the Vestry borrowing £18,261 and 
£3,200 for electric lighting purposes. 

Wrexham.—The Borough Surveyor submitted a special report 
to the Town Council last week in reference to the proposal of the 
National Telephone Company to lay underground cablee. He said 
that unlees he had further and faller particulars of the intended 
worka, including a specifipation, he could nob adviee the com- 
mittee. He pointed out that many of the thoroughfares in which 
ib was proposed to lay the cables were very narrow, and in some 
cases they had something like eix lines down ab the present time, 
with the prospect of electric light cables and also postal telegraph 


cables. The report was adopted. 
Bolton.—From the proceedings of the Electricity Committee 
adopted last week it appears that the lasb year has been a fairly 


successful one. Their capital has increased from £67,000 to 
£117,000, expended in new land round the old works, new build. 
ings, and new machinery. Private lighting increased by £2,511, 
and the tramways receipts amoun to £1,593. The outpub is 
now practically double that of the preceding year, and there are 
now 751 consumers, 200 of whom bave been eonnected during the 
last year. Although coal has cost £1.000 more than the previous 
year, the committee have been able to place £2 000 to the relief of 
rates. : 

Electric and General Investment Co.— We are informed 
that, subject to the completion of the audit, the directors have 
decided to recommend the payment of the following dividends, 
etc., for the year ended May 31, 1900: A dividend on the ordinary 
shares of 5s. per share, of which 2s. per share was paid on account 
in December last, leaving 3a. per share to be distributed, and a 
bonus of 4s. per share, making a present distribution of 7s. per 
share, or a total distribution of 9s. per share for the year; a 
dividend on the founders’ shares for the year ended May 31, 1900, 
of £30 per share and a bonus of £40 per share, making a present 
total distribution of £70 per share for the year. The dividends, 
if sanctioned by the shareholdera, will be paid on the 27th insb. 


Darlington. —The following scale of charges for supplying elec- 
trical energy has been adopted: For lighting purposes - nob 
exceeding a consumption of 1,000 units per annum, 5d. per Board 
of Trade anit ; 1,000 and not exceeding 3,000 units, 43d. per Board 
of Trade unit ; exceeding 3,000, 44d. per Board of Trade unit. 
For motive power “posos — not exceeding 50,000 units per annum, 
2d. per Board of Trade unit; exceeding 50,000 units per annum, 
such terms as may be agreed upon between the Corporation and 
the consumer. The Streets Committee is to be supplied with all 
electrical energy required for lighting the streets at cost price. 
The committee are considering the propriety of adopting the 
8775 of free wiring, similar to that in use at Worcester and 

rtlepool. They are awaiting Prof Kennedy’s report on this 
subject. 

Swansea. —The Eleetric Lighting Committee have agreed upon a 
scale of charges for current to private consumers. For light ing 
the charge will be 6d. per Board of Trade unib for the first 
14 hours’ consumption of the maximum demand, ani 2d. per unit 
for all used subsequently ; and for motive power at the rate of 6d. 
per Board of Trade anit for the first hoar’s average consumption 
of the maximum demand, and 14d. per unit for current consumed 
in excess of this, or, as an alternative, 3d. per unit for all con- 
sumed. Sixpence or a shilling-in-the-slob meters are to be pro- 
vided, the price charged to cover the amount payable to the 
National Free Wiring Company and expenses of collection, etc. 
The committee have also decided to extend the lighting area to 
the extremes of the borough. The resignation of Alderman Aeron 
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Thomas has been ür and Messrs. Griff. Davies and David 
Williams elected to fill the vacancies caused by the retirement 
of Alderman Thomas and Alderman Viner Leeder. 


Brighton.— At a recent meeting of the Lighting Committee a 
detailed report was submitted from the surveyor as to the result of 
bis having sunk three trial holes in the beach for an electricity 
station at Soathwick. The cost of the work has been £1,515. 
76. 34. Mr. May stated that, in bis opinion, thie had been a very. 
wise expenditure of money, and one that would probably be more 
than saved by a reduction in the amount of the tenders for the 
construction of the foundations of the buildings, inasmuch as the 
difficulties connected with this eite had been clearly ascertained, so 
that in the preparation of the specification it would be possible to 
give all the necessary information to the contractor to enable him 
to prepare a definite tender, and so to avoid the large margin of 
unforeseen riske, which the contractor would otherwiee have been 
obliged to add for bis own security. 


Dudley.— In their last report the Railway, Tramway, and 
Electric Lighting Committee recommend that the Corporation 
wire the premises of all consumers of electricity free of charge, 
but not to include either braekete, pendants, or other fittings. 
They also recommend that Mr. Wilson be instructed to draw up 
specifications and conditions and advertise for tenders for the 
work of wiring consumere’ 3 Consumers are to have; 
until further notice, the option of being supplied ab the rate of 
5d. per unib throughout or ab the rate of 6d. per unit for two 
hours a day (the said hours to be determined by the Corporation 
or their engineer from time to time) and lid. per unib for the 
remaining 22 hours, and that no rentals be charged for meters. 
The town hall buildings will be fitted up with the electric light. 
Application is to be made for sanction to the borrowing of a loan. 
of £10 000 for the purpose of wiring the premises, free of charge, 
of all consumers of electricity supplied by the Corporation. 


Bristol.—Thabt there is plenty of room for the development of 
electricity for streeb-lighting in Bristol, says the Bristol Times and 
Mirror, is shown by the facb that there are still 7 651 gas street 
lamps in the city, which last quarter consumed 42,028,778 cubic . 
feet of gas, and cost the city for gas at 2s. 1d. per 1,000, and for 
lighting, cleaning, and repairs, etc., £6,084 33. 7d. There are 66 
oil lamps in use for street lightiog, and the coat £1 each for the 
gees They are chiefly in St. George, bub a few are in 

tapleton and Somerset wards. The average illuminating power 
of gas pa the last quarter was equal to 15 26 eperm candles, 
burning ab the rate of 120 grains of sperm per hoar. The highest 
illuminating power was 15 63 candles. and the lowes 14°80 candles. 
Ab the meeting on the 12th inst. the Electrical Committee reported 
that for the purpose of carrying oub the extension of the electrical 


undertaking ib was neee to provide an exeiter switchboard, 
walca oni cost £385. 10a. Id was agreed that the switchboard 
obtained. 


Ecoles. —Ab the last meeting of the Town Council the accounts 
of the electric light undertaking for the past year were discussed. 
These showed a deficit on the year’s working of £789, but of this 
sum £346 is for the repayment of loane. The: figures were 
regarded as very satisfactory, considering the difficulties the 
Council had to contend against. The amount overspeat and due 
to the treasurer on the electiic lighting account is £7,289, and ib 
was decided to obtain borrowing powers to cover this amount. 
The tenders received for the supply of an engine and boiler 
sufficiens to deal with che light load in place of the motor-generator 
and accumulator have been referred to the Works Sub Committee 
for examination and report as to the probable total cost, and also 
os to the probable reduetion which will be effected in the workin 
expenses by the provision thereof. All reports of the electri 
engineer relative to the generating station will be in the first place 
sabmitted to the Works Sub-Committee for their consideration 


and report. : 

Dalkeith —The Burgh Commissioners are discussing a draft 

reemend with Messrs. Crompton and Co., Limited, for the 
electric lighting of Dalkeith. In their report their committee 
obeerved that installation is to cost the burgh nothing; that 
the fixed rate of 3d. per unit for public lighting was cheaper than 
the present cost for gae, and that ratepayers will be under no 
obligation to use the electric light, whereas they were likely to 
benefit by the competition. In the whole matter the committee 
unanimously recommended the Commission to 88 of the 
scheme, and to authorise Messrs. Crompton and Co., Limited, to 
apply for a provisional order on the draft agreement 7 8 satis- 
factorily adjusted prior to July 1, but they suggested the following 
alterations in the t: (1) that the installation be com- 
pleted within one year afver the commencement of the order ; © 
that a nominal way leave or rent be obtained for the use of the 
streets; (3) that all operations in the streets be done ab the sight 
and to the satisfaction of the burgh sarveyor. 


Bastbeurne.—The statement of the accounts of the Corporation 
electricity undertaking during the first quarter ending March 31 
shows that in that period the revenue amounted to £3,649. 14s. ld. 
The sale of 1 arc lighting, and meter rents realised 
£3,553. 178. 7d. N expenditure was £1,677. 14s. 2d., of which 
sum £1,218. lls, 2d. was for the generation of electricity. The 
gross profit made was, therefore, £1,971. 19s. lld., of which 
£869. 586. 6d. was Te to meet the bank interest on the 
temporary overdraft for the purchase of the undertaking, and 
£640. 0s. 5d. was appropriated for sinking fund purposes, leaving 
a neb profid of £462. 14s. after the first three months’ trading 
under Corporation auspices. I» is proposed thab the resolution 
passed by the Council on Mareh 5, 1900, authorising application 
to the Local Government Board for power to borrow the sum of 
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£800 for extensions of electric light mains be rescinded, and that 
in lieu thereof application be made to the Local Government 

Board for power to borrow the sum of £2,000 for extensions of 
electric light mains, the purchase of transformers, meters, and 
electrical instruments. The report of the Electric Light Committee 
states that the men have been consulted and are 5 in 
favour of an eight-hour shift, and a trial is to be made. The 
committee recommend that it be left to Mr. Hawtayne and Mr. 
Bridges to arrange for a trial in Elms-avenue of incandescent 
electric lamps, and that the Council adopb Mr. Hawtayne’s pro- 
posals as set forth in his report for the arc lighting of a number 
of streets, with the addition of 10 lamps; and, further, that the 
Council authorise the necessary =p to allow the committee 
to visit and inspect the electric light works and public streebt- 
lighting of Brighten, Watford, Canterbury, and Harrow before 
deciding as to the incandescent lampe. 

- Hereferd.—The Electric Lighting Committee's last report states 
that the resulb of the quarter’s working is even more satisfactory 
than they had anticipated. The receipts for current, including 
meter rents, amount to £273. 12s. 6d., and the total payments to 
£576. 4s. Id., leaving a deficiency of £302. lls. 7d., bub of this 
latter sum £200 is a repayment of capital, £46. 10s. is in respect 
of interest in excess of a quarter’s interest on the £10,000 borrowed, 
and is due to the circumstance that the amount is debited with 
banker’s interest on money advanced pending the payment of the 
balance of the permanent loan. The account is also debited with 
a year’s insurance premium and some other small payments, pro- 
perly chargeable to a longer period than a quarter, amounting to 
over £20. Bub for these payments the deficiency on the quarter's 
working would have only been £35 or £36, and having regard to 
the faod that more than half of the lights now connected were not 
80 connected until long after the commencement of the quarter, 
the committee are well satiefied with the result. The committee 
find that it is necessary that some regulations should be made 
with respect to visita to the works. There is every wish to give 
facilities to visitors as far as is consistent with the safety of the 
works. Bab the machinery is delicate and requires constant atten- 
tion, and accidents are likely to occur if the attention of the engi- 
neer is to be distracted to attend to visitors, especially if there are 
more parties than one in the premises ab the same time. They 
propose to arrange for a pops syetem of orders to view being 
given, and every possible facility will be afforded to persons pro- 
perly introduced to view the works. Bub two parties will nob be 
admitted ab the same time, and there may be occasions when 
visitors cannot be admitted ab all, as, for instance, in case of any 
breakdown or repairs or alterations to the plant. Therefore they 
say not only must regulations as to admittance be made, bub there 
mast be some system to eneure their being carried oub. 


and 15,000 ordinary shares of £10 each have been allotted to the 
shareholders ab £15 per share. There has also been issued £250,000 
5 per cent. perpetual debenturestock at an average price of £120} per 
cent. The total premiums received in cb of these issues, after 
deducting the expenses, amount to £160,529. 153. 3d., and the 
whole of this amount has been added to reserve. The subscribed 
share and debenture capital ia now : £450,000 in ordinary shares 
of £10 each; 500,000 in 6 per cent. cumulative preference shares 
of £10 each; 350,000 5 per cent. perpetual debenture stock — total, 
£1,300,000. Of the authorised share capital there is ab b 
uniesued 15,000 ordinary shares of £10 each and 10,000 erence 
shares of £10 each, which the directors propo-e ab an early date to 
allot to the shareholders on terme to be announced. The whole of 
the present authorised share capital of the Company will then be 
issued, and the directors recommend that powers be taken to 
increase the nominal capital of the Company by the creation of 
80,000 shares of £10 each ; and notice is given herewith of an 
extraordinary 5 meeting of the shareholders to consider, 
and, if deem advisable, to pass, the necessary resolution. 
The total amount expended on contracts and undertaking 
after deducting the coste of undertakings transferred, an 
after writing off expenses incurred in respect of schemes 
nob proceeded with, but including a proportion of general 
expenses, is £543,246. 128. 4d., e up as follows: expendi- 
ture and profid on works and undertakings for account of 
other companies, £277,148. 193. 3d. ; ezpain ture on works and 
undertakings owned, leased, or controlled by the British Electric 
Traction Company, and for general stores, £234,019. 168. 8d. ; 
expenditure on negotiations, etc., in connection with new 
schemes in course of development, and on Acts of Parlia- 
ment, provisional orders, light railway orders, and other 
rights and powers in course of promotion, £32,077. 17s. 5d. 
The total expenditure on investments, after deducting cost of 
securities sold or written off, is £950,280. Os. Id., and is made up 
as follows: Consoles (cost), £61,296. 23, 8d.; National War Loan 
(£6,000, paid-up), £510; parliamentary and other deposits in cash 
and Console (cost), £31,658. 11s. 6d. ; loans and advances to asso- 
ciated companies and others, £60,023. 7s. 9d.; mortgages and 
debenture stocks of associated and other companies (cost), £75 611. 
178. 10d.; shares of associated and other companies (including 
£24,940 in the British Electric Traction (Pioneer) Company, 
Limited (cost), £721,180. Os. 4d. (There are certain con- 
tingent liabilities in respect of some of these investments.) 
The directors have had under consideration the desire expressed 
by officers of the Company and of the associated companies thab 

a superannuation fund should be established, and a proposal will 
be made to the meeting that a sum of £25 should be subscribed 
by the Company in respect of each official now in the employ of 
the Company who elects to become a subscriber to the fund, and 
that the Company should make certain annual contributions to 
the fund. r. Charles S. Drummond has been spent 8 
director of the Company. The directors who retire this year are 
Sir Charles Rivers Wilson, G.C.M.G., C.B., and the Hon. Bir 
Charles W. Fremantle, K.C.B., and both are eligible for re-elec- 


COMPANIES’ MEETINGS AND REPORTS. 
| ae tion. Mr. Fred. W. Smith, F. C. A., retires, and his firm, Mosers. 


CITY AND SOUTH LONDON RAILWAY. Fred. W. Smith and Co., offer themeelves for re election. 


An extraordinary general meeting was held on the 12h insb, for 
the purpose of 800 a Bill in Parliament conferring furt her Dr. Puorer eke Loss Account. £ ad 
pores upon the Baker-street and Waterloo Railway Company. General expenses—proportion Ae these nob os. 
b was explained that the Bill sought to extend the Baker-atreet | Chargeable to contracts and undertakings, 
line as far as Paddington ab the one end and to the Elephant and including expenditare on undertakings not 5185 5 4 
Castle ab the other. At the latter place the Baker - street line 5 5 oo ca 16, 

9 ° 7 : 9 

would connect with the line of this Company. By these means, proportion of interest accrued to date, £5,200. 


South London would be brought into direct electric communica- 


i j ; : 178; 00 C e 13.762 13 6 
si Toas R 8 approving e Balance carried don 2 22 ‘was 130,174 16 2 
| £159,122 15 0 
BRITISH ELECTRIC TRACTION. Aes f a 5000 0. 0 
Directors: Sir Charles Rivers Wilson, G.C. M. G., C. B. (chairman); will account-amount written off.. ... 1 000 0 
the Right Hon. Lord Rathmore; the Hon. Sir Charles William cars oy pec ear AN ‘off (20 per Bee 
5 90 1 er 3 E E. (mans Ey one Smith pcs re mgs ö por 469 1 9 
ante J. C. E.; Emile Garcke, I. I. E E. (mauaging director), 2 E 
. n Feber ’ * . g ) aad share dividend paid to Feb. 15, 19.433 9 0 
eport o e ctors wi a bract o accounts) to be xe - 33 o 2 e eooo 860908 400 è 
sentei to Ss cheek older a the fox a rdin 55 gen eal Sotie a Ordinary share interim dividend paid Sept. 30, vane ade 
o mpany to e ab onin ton ouse 0 olk- street * = e %% %—¾e eee socesee eee Rar Cw BH SBHeSSCOHseeesse * L 
Strand, London, W. C., on June 18, 1900: " ar pede egret yal pee paar ene 


9a 9d. ; proposed dividend on ordinary shares 
ab the rate of 8 per cent. per annum for 
15 months, £37,869. 168. 10d.; less interim 
dividend paid, £14,901. Is. 101.—£22, 968. 15s. ; 
balance carried forward to next account, 


The profits, including £35,451. 138. 8d. brought forward from 
last year (bub without taking into account the premiums, 
£160,529. 15s. 3d., received in respect of new share and debenture 
capital), amount to £159,122. 15s , and after deducting the propor- 
tion of general expenses chargeable to revenue, and also the expenses 


incurred in connection with echemes not proceeded with and written £43,783. 188, 10d, ...... .. Fe ö au 
off, and interest on debenture stock, there remains a neb profit of £130,174 16 2 


£130,174. 163, 2d., which the directors propose should be applied 
as follows: reduction of goodwill account, £5,000; addition to 
reserve, £20,000; reduction of furniture account, £469. la, 9d.; 
dividend ab the rate of 6 per cenb. per annum on preference shares 
for the 15 months ended March 31, 1900, on account of which 
interim dividends bave been paid to Feb. 15, 1900, £23,051. 
188. 9d.; dividend at the rate of 8 per cent. per annum on the 


Cr. £ ad. 
Balance brought forward from Dec. 31, 1898 ..... 35,451 13 8 
Profits on contracts and undertakings, commis- i 

sions, sale of investments, management, 

transfer, and other fees, interests and divi- 

denda, etc., subject to the shares which have 


ordinary shares for the 15 months ended March 31, 1900, on been received in pard payment realising par 

account of which an interim dividend avb the rate of 6 per cent. value . —.—v'õ —Q——.N—.—̈ů0 —b —*..*—ð—2ð —.—. 123.671 1 4 
per annum has been paid for the nine months ended Sept. 30, * 
1899, lea a balance dividend payable of lls. per share, £159,122 15 0 
Nos. 1-30,000, and 8s. 74d. per share, Nos. 60,001-75,000, £37,869. * 
16s. 10d.; carried forward to next account, £43,783, 18s. 10d, | Balance brought down. . .. . . . . .. . . . . . „% £130,174 16 
Since Dec. 31, 1898, the directors have issued 40,000 6 per 8 


cent, cumulative preference shares of £10 each ab £12 per share, £180,174 16 2 


AT 


4. 
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BALANCE SHEET, 


Liabilities. 
Capital — 60,000 6 per cent. cumulative preference 
ares of £10 each, and 60,000 ordinary shares 
OF £10 onch ccc cscsscassccesscecesessencousossduacessess 885 


Issued : 50,000 6 per cent. cumulative preference 
shares of £10 each, fully paid, £500,000; less 
instalments in arrear, EI. 258 . . 

45,000 ordinary shares of £10 each, fully paid, 
£450,000 ; leas instalments in arrear, £96 ; and 
three shares forfeited £30 ....... Eniste eee 


£ s. d. 


1,200,000 0 0 | 10134. 


498,744 0 0 | 10187. 


449,874 0 0 


£948,618 0 0 

Debenture stock: £350,000 5 per cent. perpetual 
debenture stock, £350,000 ; deduct instalments 
nob yeb due or in arrear, less amount paid in 
advance, £47,676 (LEES SCEKRECCHETE SHOES eee eee een eee ee eee 
Reserve: premiums on issues of shares and 
debentures as at Doc., 31, 1898, £29.135, 
153, 8d. ; premiums in reepeot of subsequent 
issues, less expenees, £160,529. 158. 34. . . 
Amount transferred from 


10141. 
10148. 


an 10172. 


189,665 10 11 | 10181 


20,000 0 010107. 
10810. 


163 067 19 8 
10814 


10219. 
70,369 3 7 


S1, 694,044 14 2 
£ md. 


10221. 


Assets. 
Contracts and ee —lands, buildings, pe 


543,246 12 4 


com- 
panies and others, debentures and shares in 
associated and otber companies (including 
£24,940 shares in British: Blectric Traction 
(Pioneer) Company, Limited), parliamentary 
and other deposits. . . 
Sundry deb tors . 
Goodwill accounts reduced 


10270. 


10273. 
950,280 0 1 
162,429 7 2 


Coens 


£5,000 eee oanecsse @eoeeenes ee@nuseses CHSC CORO eDERSEEeOD 20508 5 000 0 0 * 
Cosb of licenses and of testing and developing 

new systems of traction aq at Deo. 31, 1898, 

£7,986. 158. 9d ; expended since, £124. 22 
Office farniture and fittings as ab Dac, 31, 1898, 

£1,325 ; expended since, El,. O20. 88. d. less 

written off ab March 31, 1900, £469. 18. 9d...... 1876 6 10 
Cash on current account and. in hand ............ 23,101 10 0 


£1 694,044 14 2 


8,110 17 9 10818. 


10319 


10383. 
SUSSMANN ELECTRIC MINERS’ LAMP. 


The report of the directors for 1899, to be submitted to the 
meeting on 18th insb., shows a balance ab debit of profit and loss 
of £3,827. The directors state that either farther capital must be 
found or that the Company must suspend operations and go into 
liquidation, and they believe that the work accomplished warrants 
an issue of debentures to the extent of £5,000, for which they will 
ask authority. ; o 


10348 
10357. 


PROVISIONAL PATENTS, 1900. 10361. 


May 31. 

10065, Improvements in automatic magnetic cirouit-breakers. 
William Robert Lake, 45, Southampton-buildings, Chan- 
Seelen)“ London. (William Maxwell Scott, United 


10074. Improvements in electric brakes. Frank Clarence 
Newell, 322, High Holborn, London. 

10075. Improvements in or in connection with trolley or like 
current cellectors for electric railways aud tramways. 
James Wilson Martin, 6, Lord street, Liverpool. 

10081. Electric fuse. Isidor Kitsee, 11, Queen Victoria - street- 
London. era 

JUNE 1. 

10133. Improvements in and relating to 

Thomas Duncan, 45, Southampton- buildin 


10363 


10375. 


10337. 


10444 


moters. 
, Chancery- 


lane, London. (Complete s cation.) 
10134, Improvements in Mo meters. Thomas 3 
u m- 


Southampton-buildings, Cha lane, London, 
plete specification, ) = ae . —— 


` Victoria-street, London. 


10451. A containing 
Alfred 


10181. Improvements in 


electrically-propelled velocipedes, 

and other like vehicles. Charles Adams: 

Randall, 98, Prince of Wales:mansions, Prince of Wales- 

, London. 
Calling appliances fer telephone switchboards. John 
Edward Kingsbury, 24 5 Chan- 
cery-lane, London. (The Western Electric Company, 
United States.) . 
Improvements in or connected with electric lamps. 
Robert Krayn, 36, Chancery-lane, London. (Complete 


specification.) 
Improvements in or relating to e'ectric switches. 
George Bennett Bowell, 322, High Holborn, London. 


Improvements in printing telegraph apparatus. Donald 
Murray, 322, High Holborn, London. (Complete specifi- 


one JUNE 2, 


Improvements in apparatus for starting and oon- 
trolling eleetric motors, Thomas Preece, 4, Cheltenham- 
street, Leamington-road, Blackburn. 

Biectrical steam-boiler, Charles Edward Griffing, 154, 
Sd. Vinoent-road, Glasgow. (Complete specification.) 

Improvements in electrodes. Karl Adolf Wilde, 22, 
Southampton-buildings, Chancery-lane, London. 

Improved electrical apparatus for closing steam supply 
vaivos from a distance and givicg an audible signal. 
Eduard Gustav Dabl, 40, Chancery-lane, London. (Com · 
plete specification.) 

Improvements relating to electrical ignition devices 
applicabio te internal-combustion and like engines, 
and to other purposes. John Alexander MoMallen, 
323, High Holborn, London. 

Improvements in clectricity meters. William ib 
Wise, 46, Lincoln’s-inn-fields, London. (Lux'sche 
Industriewerke-Actiongesellschafo, Germany.) (Complete 
specification. ) . 

Electrical alarm for autematic fire-extinguishing 
sprinkler installations. Edmund Chadwick, 8, Quality- 
court, Chancery-lane, London. (Harry Tetlow, Russia. 

An impreved arrangement of ucderground mercury 
contact for electric rafiways and tramways. Léo 
Bachelin, 4, Soath-street, Finsbury, London. 


JUNE 5. 


Improved lew-tension exploder or ele¢tric shot. firing 
battery. Gwilym Evans, 46, Gadlys-road, Aberdare, 
South Wales. 

Improvements in eontroller regulaters fer electric 
motors. Herbert John Haddan, 18, ORAI atre 
Strand, London. (The Garton Daniels Company, Uni 
States of America.) (Complete specification.) 

Improvements in and cennected with wireless tele 
graphy. Charles Edwin Wilson, 24, Southampton- 
ri ai Chancery-lane, London. (Complete specifica. 

n. 


Improvements in electric atorage batteries and con- 

ducting plates therefor. John Corry Fell, 1, Queen 
C (S. Lloyd Wiegand, United 
States.) (Complete specification, ) 

Improvements in elect. io storage batteries. John Co 
Fell, 1, Queen Victoria street, London, (8. Lloyd Wiegand, 
United Statee.) (Complete epecification. ) 

Improvements in telsphone cables and in apparatus 
for producing same. Hugo Cassirer, 18, Buckingham- 
street, Strand, London. (Complete specification.) 


JUNE 6. 


Electromaguetic machine. Jansma Van der Ploeg, 62, 
Sd. Vincent street, Glasgow. (Complete specification.) 
Improvements in and relating to electrical apparatus 
for surgical and other purposes. John Joseph Hynes 
and Pardy Myron Randall, 70, Chancery-lane, London. 

(Complete specification. ) 

An improved flexible electrical conductor from any 
point of which a current may be taken. Julian 
Adolphe Halford, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

Improvements in electric centacts. Julian Adolphe 
Halford, Birkbeck Bank chambers, Southampton-build- 
ings, Chancery-lane, London 

Improvements in the censtruction of plates for 
accumulators or secondary batteries discharging 
heavy currents. Jean Garassino, 73, Cheapside, London. 

i JUNE 7. i 

Improvements in or relating to electrodes for batteries. 
Alexander Mackenzie, 111, Hatton-garden, London. 

Improvements in or connected with electric incan- 
descent lamps of the refractory conductor type. 
Gabriel Patrouilleau, 26, Norfolk-street, Strand, London. 

` (Complete specification. ) es 

JUNE 8, . 

bex fer electrical resistance material 

: Herbert Mayes, 40, Walsingham-road, Hov 
ussex. 
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10460. Improvements in or connected with electric cars. 

Augustine Ried, 157, Bedford street, Liverpool. 

10476. An improved adjustablo electric igniter or spark 
producer. Augusb Braun, trading as August Braun and 
Co., and the Erste Oaterreichische Motorfahrzeuge- Fabrik, 
72, ‘Cannon. atreet, London. (Complete specification. ) 
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COMPANIES’ STOCK AND SHARE 


Commercial and Industrial.— 


LIST. 
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NOTES. 


Canadian Electrical Association.—We notice, 
what we had already expected, that the convention of the 
Canadian Electrical Assoeiation, which was to have been 
held at Ottawa this month, has been postponed until 
September on account of the great fire which recently took 
place in that town 


Institution of Electrical Engineors.—We have 
received from the secretary an original communication by 
Mr. Alexander Russell to the Journal of the Institution 
of Electrical Engineers, entitled “How Condenser and 
Choking Coil Currents Vary with the Shape of the 
Wave of the Applied E.M.F.” We shall comment more 
fully on the paper at a later date. 


Our Volunteers.—The first mention which we have 
noticed of the Electrical Engineers Volunteers since they 
left Bloemfontein is found in Wednesday’s paper, where we 
find in the list of casualties which occurred in the attack on 
the construction train at Leeuwspruit on June 14 the names 
of Corporals 6191 Charlton, 6264 Sellon, 6210 Charlton, 
6194 Colson, 6185 Pearl, 6201 Landon, all reported as 
missing. 

Wireless Telegraphy.—Experiments, we learn, are 
being made with wireless telegraphy between Ilfracombe 
and the Mumbles, a distance of about 21 miles across the 
Bristol Channel. The experiments are being carried out 
under the direction of experts from the staff of the elec- 
trical department of the General Post Office, and are a con- 


tinuation of the series of experiments made some time back 


between Lavernock and Weston. 


Motorcar Race.—The race for the Gordon Bennett 
Motor Challenge Cup took place on Thursday, June 14, 
the course being from Paris to Lyons, a distance of some 
550 miles. The competitors represented four countries— 
France, Belgium, Germany, and the United States. The 
time taken was nine hoars and eight minutes, and the 
race was won by M. Charron, the French competitor. We 


aro pleased to note that during the race no serious accident 
occurred. 


Model Ensineers.— The third monthly meeting of 
the Liverpool branch of the Society of Model Engineers 
was held on June 12, when the chief feature of the 
meeting was an exhibition of models, amongst which was 
a modol of the White Star liner “Majestic,” by Mr. 
Rimmer. This model, which was over 7ft. long, was 
shown unter steam during the evening. The next meet- 
ing will be held on July 4, when another exhibition of 
models is to take place, and Mr. Hastings will read a paper 
on the engine of his new torpedo b at. 


St. Lawrence Lighting.—We notice that the St. 
Lawrence International Electric Company, which has 
recently been reorganised, has secured a contract for light- 
ing the village of Alexandria Bay for five years. An 
interesting feature of this contract, is that the numerous 
islands in the vicinity are to be lighted electrically by 
means of submarine cables from the power station. In 
order to complete this contract the company will have to 
inc: ease the capacity of its lighting plant to the extent of 
6,000 lights, which will make a total capacity of the plant 
sufficient for the lighting of 8,000 lamps. 


Fox-Hunting by Electricity.—A Portuguese paper 
gives details of an invention which is to greatly facilitate 
fox and badger hunting. The device consists of a small 
electric lamp fixed on to the collar of the dog who is to 
enter a burrow. The effect of this light, which is to be 
coloured, is expected to have tho effect of frightening the 
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animal, which is used to living in its dark hole. It then 
tries to escape out of the burrow, and the hunter bags 
him. The invention has, we hear, been patented, but we 
should not think the inventor would obtain sufficiont money 
from the sale of the article to warrant its production in 
large quantities. 


Argentine Telegraph Diffloulties.—A peculiar 
difficulty is met with in respect to the telegraph lines in 
Argentina. The difficulty arises from the quantities of fine 
web that float through the air, and which, settling on the 
lines, cause short-circuita the moment the dew falls, or when 
the weather is at all damp. Everything has been done to 
remedy the evil, but without avail, and it is now proposed to 
run an underground cable between Buenos Ayres and Rosario. 
The difficulty is a very serious one, as it almost pute a stop 
at times to the work of the telegraph department in 
Buenos Ayres—the number of messages being reduced from 
300 to 400 an hour to only 30 to 40. 


Electric Railways in Hungary.— Some interesting 
statistics concerning the electric railways in Hungary arè 
given in the Zeitschrift fiir Elektrotechnik, From these we 
learn that the total length of lines constructed at tbe end 
of 1899 was about 89 miles for street railways and about 
104 miles in country districts. Of the latter, practically 
all was actually in operation at the end of 1899, and of 
the former All but about half a mile. Of the street 
railways, 583 miles were double lines. The above figures 
compare very favourably with those of 1898, in which the 
total length of the lines in operation was about 76} miles. 
The average interest paid on the lines was in 1898 6'95 per 
cent. as against 6°72 per cent. in 1897, | 


English Télephcnes.—We gather from returns just 
issued that the number of calls and replies on the instru- 
ments of the National Telephone Company for the year 
ended April 12 amounted to 615,000,000, or on the average 
about 1,700,000 per day. In commenting on the figures, 
the Financial Times remarks that assuming the number of 
interruptions by the exchange to each of these conversa- 
tions as only three, the phrase “Are you finished !“ was used 
1,845,000,000 times during the twelvemonth. Our con- 
temporary shrinks from making any calculation of the 
extent to which profanity has been fomented during the 
same period and by the same means, but is quite sure that 
the advent of the telephone has indefinitely postponed 
the millennium. | 


Light Railways Exhibition. We notice that to- lay 
Mr. H. Dickinson, of the London County Council, is to 
open in the Agricultural Hall an international exhibition 
of tramways and light railways. This is the first exhibition 
of the kind to be held in London, although similar ones 
have taken place in America. In addition to Mr. Dickinson 
(the president), the committee of the exhibition includes 
members from the London County Council Tramways, the 
Liverpool Corporation Tramways, Central London Rail- 
way, Dublin United Tramways, Belfast Street Tramways, 
Edinburgh and District Tramways, Leeds Corporation 
Tramways, and Glasgow Corporation Tramways. The 
opening is to take place at 12 noon, and the exhibition will 
continue until July 4. 


New Brighton Tower.—The management of the New 
Brighton Tower have made great preparations in order to 
induce the visitors to that town to come to their entertain- 
ment. Amongst the novelties jast introduced is a patent 
Himalaya electric railway. This consists of a combination 
of the old switchback railway and an electric railway, the 
rails being iaid as in the latter, and the track having the 
peculiar up and down grades of the former. The passengers 
are conveyed in miniature carriages, which go twieo round 
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the course. Another novelty, which reminds one of South 
Africa, are Kruger’s monkeys. These interesting creatures 
are worked by electricity, and are made to climb trees, ete. 
It is interesting also to note that the grounds and buildings 
are illuminated, over 20,000 incandescent electric lamps 
being used for this purpose. 


Society- of Arts Conversazione.—The National 


History Museum was dedicated to the use of the above on 
Wednesday evening, when Sir Jobn Wolfe Barry, K. C. B., 
F. R. S., assisted by the members of the council, received 
professordom and those who desire to enter the same. 
The professor has a wife and more frequently a daughter, 
and he brought them along. They ranged from the quite 


recent and comely to the pliocene and schistose periods, 


and, clad in raiment which Solomon in all his glory did 


most assuredly not match, they sat in cosy corners or 
wandered about to the strains of the excellent bands of the | 
Coldstream Guards and of the Royal Engineers, dividing 
their attention between fearsome skeletons of huge pre- 
historic mammalia and the more modern discoveries of ice 


cream and champagne cup. 5 

The Gas Institute.—At the annual general meeting 
of the Gas Institute, held last week, the question of the 
amalgamation of the Gas Institute and Gas Institution was 
submitted, and a resolution was passed that this was 
desirable. The question of the compulsory resignation of 


members who were only connected in an entirely com- 


mercial way with the gas industry was raised, and letters 
read from such members. There were three of these who 
refused to resign, and the way which suggested itself to 
overcome the difficulty was to dissolve the two institutions 
and reconstruct, under the name of the Society of Gas 
Engineers and Managers. After considerable discussion on 
the matter, however, on a ballot being taken, 86 members 
voted for the amalgamation and 64 against. As there had 
to be a three-fourths majority, the proposal to amalgamate 
fell through. | 

Electric Pumps in Mines.—At the meeting of the 
` Institution of Mining Engineers last week, a paper was 
read by Mr. Emerson Bainbridge, M.P., dealing with electric 
underground pumping. In the course of the discussion on 
the paper, Mr. Henry Hall, one of her Majesty’s inspectors, 
said that Mr. Bainbridge had said nothing of the dangers 
of sparking. in pumping underground with electricity. 
There was no doubt that very great benefits would be 
derived from the use of electricity in mines, but there was 
this danger from sparks which would have to be guarded 
against. Another speaker stated that some French Govern- 
ment experts had dealt with this matter, and had eliminated 
any fear of danger from sparks. Another inspector said 
the use of electricity in mines was cheap and very con- 
venient, but he endorsed Mr. Hall’s remarks about the 
dangers from sparks, which should, he thought, be treated 
as open lights. 

Post Office Telephones.—The work for the con- 
struction of the Post Office telephones has now begun in 
earnest, and persons in the City are having all the delights 
of roads only half of which can be used. However, when 
once constructed, these underground lines should not cause 
much trouble, and the temporary inconvenience will be well 
paid for. The first portion of the system extends from 
the City to Richmond, Wimbledon, and Kingston, and is 
expected to be completed in the early part of 1901. For 
this portion of the work alore contracts amounting to over 
£500,000 are said to have been entered into. The rates to 
be charged on these Post Office lines are still a matter for 
speculation, but we feel sure that they will undoubtedly be 
& great reduction on the rates charged by the National 
Telephone Company. If the service only proves to be a 
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good one, it must be of enormous commercial value to 
persons all over the country. 

German Electrical Undertakings. — We an 
informed from a reliable source that there is a great likeli. 
hood of an amalgamation taking place between the two big 
German electrical undertakings of Siemens and Halske and 
the Allgemeine Elektricitite-Gesellechaft. This is not very 
surprising, as they both work with very large capital, and 
are really to a great extent only competing between then. 
selves. The former firm has quite recently erected enormous 
works at Nonnendamn, which is near Berlin, and, in fact, 
the works had to be built near a large town or city, as they 
give employment to over 6,000 workmen and officiale, and 
the question of the housing of this number had to be con- 
sidered. The whole of the property which has been acquired 
has not yet been built over, as the company intend at a 
future date to remove their dynamo works from Charlotten- 
burg, and plans are in preparation for the works to be built 
for this purpose at Nonnendamm. 

Royal Institution —A general monthly meeting of 
this institution was held on the 11th inst., Sir James 
Crichton-Browne, treasurer and vice-president, in the chair, 
when the following were elected members: Mr. C. E, 
Baxter, Mr. C, Coward, Mr. A. Dupré, Mr. L. V. Harcourt, 
Mr. W. C. Prescott, and Mrs. M. F. Thorne. The managers 
reported that at their meeting held on the same day a 
resolution was unanimously agreed to to the effect that 
the managers of the Royal Institution of Great Britain, 
on the occasion of the retirement of Sir Frederick Bramwell 
from the office of honorary secretary, desired to place on 
permanent record an expression of their high appreciation 
of the admirable way in which he had performed the duties 
of that office and of his signal services to the institution 
generally. Sir Frederick has been a member of the insti- 
tution since 1876, has held the office of hon. secretary 
since 1885, and has delivered seven Friday evening 
discourses. 

Electricity in Egypt.—A telephone system is in 
operation in Egypt, with headquarters at Cairo, and 
branches at Alexandria, Port Said, and other towns 
The company has a trunk line running from Cairo to 
within a few miles of Alexandria, but has been unable 
to complete it on account of Government opposition, 
which is based on the ground that the telephone line 
would diminish the State receipts from the telegraph 
system. The telephone company employs male operators 
only, and these are required to be expert linguists, having 
to speak English, French, Italian, modern Greek, and 
Arabic. There is also in Cairo an electrico lighting 
central station supplying the very respectable output 
of 35,000 10-c.p. lamps. Brown-Boveri alternators, giving 
2,000 volts at 40 cycles, are direct driven by Sulzer 
engines, and the distribution is through concentric cables. 
There are 90 transformer sub-stations, at which the current 
is stepped down from 2,000 to 100 volts. 

International Scientific Catalogue.—The third 
biennial conference in connection with the Royal Society’s 
scheme for the publication of an international catalogue 
of scientific literature, was held last week at Burlington 
House. The meeting was presided over by Sir Jobn 
Gorst, and representatives of many foreign nations were 
present. The catalogue is to be arranged according to 
both subject matter and authors’ names, and regard will, 
in the first instance, be had to the requirements of 
scientific investigators, It is also intended that the 
great work shall comprise all published original con- 
tributions to the various branches of science, such 4! 
mathematics, mechanics, physics, chemistry, astronomy, 
meteorology (including terrestrial magnetism), mineralogy, 
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including petrology and crystallography), geology, geo- 


graphy, etc. The delegates were afterwards entertained 
at dinner at the Whitehall Rooms by the Royal Society. 
The toasts were in many instances given in foreign 
languages. 

Earl’s Court Exhibition.—The exhibition at Earl's 
Court does not this year present any really new féature 


from an electrical poirt of view. Messrs. Maskelyne and 


Cooke, however, show some very fine war pictures, and also 


show an actual collision between trains. We do not know. 


how they obtained this, as one would scarcely think they 
would know when a collision was going to happen. The 
electrophone is still a feature of the exhibition, and one 


can hear anything which is at the time being given at the. 


principal theatres and music halls. An interesting. show 
is one which represents a boat trip through the Bay of 
Naples. In this show a small electric motor of 4 h.p. 
works not only the scenery, but also the section of the 
ship on which the passengers are sitting. A small switch- 
board with five levers is used in operating the scenery and 
for switching on and off the lights, which are made to give 
one the impression of leaving the bay. 
also used to illustrate the scenic effects of morning and 
night. The illumination of the exhibition grounds is much 
the same as in previous years. 

Society of Arts.— We are informed that in future the 
Society of Arts examinations are to consist of three grades— 
preliminary or junior, general or intermediate, and senior. 
The standard for Grade II. will be similar to that now 
used, and the junior and senior grades proportionately 
easier or harder. The subjects dealt with are all, however, 
of the commercial type of general information. We also 
learn that the society’s silver medal for papers read during 
the session 1899-1900 has been awarded, amongst others, to 
Mr. Edmund Wilson for his paper on The Housing of the 
Poor” ; Prof. R. W. Wood for his paper on “The Diffrac- 
tion Process of Colour Photography”; Prof. W. M. 
Flinders Petrie, D.C.L., for his paper on “A National 
Repository of Science and Art.” The Albert medal for 
the present year has also been awarded to Mr. Henry 
Wilde, F.R.S., for “The Discovery and Practical Demon- 
stration of the Indefinite Increase of the Magnetic and 
Electric Forces from Quantities Indefinitely Small.” This 
principle is the one on which the invention of the modern 
dynamo machine is based, and is employed in all modern 
dynamos. 

Iron and Steel Institute —Weəe have received a 
circular informing us that the autumn meeting of this 
institute is to be held at Paris on Sept. 18 and 19, 
under the auspices of the Société d Encouragement pour 
L'Industrie National. 
visit the various sections of motallurgy, mining, machinery, 
and railway plant at the exhibition under expert guidance, 
and after the meeting a visit is to be paid to the works 
of M. Henry de Wendel, at Jouef and Hayange. Other 
arrangements are to be made, and members will receive 
further notice of the same. The secretary, Mr. Bennett 
H. Brough, desires that all members intending to take 
part in the meeting will inform him at an early date of 
their intention. Messrs. H. Gaze and Sons have charge 
of the travelling arrangements, which will be at special 
rates. The cost for the seven days from Sept. 15, includ- 
ing first-class railway, hotel accommodation, a drive to 
places of interest in Paris and one to Versailles, and also 
three admissions to the exhibition, will be £10. The 
arrangements must be made individually by members, and 
not by the institution. 

Track Construction.—The Street Railway Journal 
gives a full description of the construction of some heavy 


Electric lights are 


Arrangements are to be made to 
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railway tracks laid down during the past year by the New 
Orleans and Carrollton Railroad Company. In this case 
100lb. T rails are used, 54 in. high. Owing to the spongy 
nature of the soil in New Orleans, practically all the track 
is laid on a plank flooring. Over this is placed an Sin. 
layer of stone ballast, on which the stone sleepers rest. 
An excavation about 2ft. in depth and 12ft. wide woes 
made for each track. The bottom of this trench was then 
covered with 14in. long leaf yellow pine planking. The layer 
of stones on this was broken to pass through a 1}in. ring. 
The sleepers supporting the T rails are 6in. by 8in. in 
section, and 8ft. long. These are all ereosoted yellow 
pine, and are placed at 2ft. intervals. Under a good part 
of the track a layer of gravel was placed over the stone 
and a layer of soil, which is sown with grass. This not 
only gives a pleasing effect, but also eliminates entirely 
the raising of dust as the cars pass. In this case, of 
course, the space round the track is not used as a 9 
for ordinary traffic. 

Institution of Civil Engineers.—The Institution 
of Civil Engineers, in view of the large number of 
American engineers visiting Europe this summer, will in 
the first week in July receive a party of about 200. It 


has also, we learn, been decided by the American Society 


of Civil Engineers to hold ita thirty-second annual conven- 
tion in London at that time, which convention is to be held 
in the English institute's rooms in Great George-street. 
The meeting will open on July 2, at 4 p.m., with an official 
reception of the party by Mr. J. F. Wallace, president of 
the society, who will then give an address in the theatre of 
the institution. At 8 p.m., on the same evening, Mr. T. 
Purdey will open a discussion on the Height of Buildings.” 
On July 3, at 10 am, Mr. R. W. Hunt will read a paper 
on “Recent Progress in Rails,” and Mr. R. Hering will 
also introduce the subject of The Filtration of Water for 
Public Use.” On Tuesday afternoon the castle and grounds 
at Windsor will be thrown open to the party. Oo Thursday, 
July 5, the visitors and members are to be received by the 
president and council at the Guildhall, and on the following 
day an excursion to Stratford-on-Avon and 838 is to 
be arranged. 

Medical Electricity.—In a paper read before the 
British Dental Association recently, Mr. T. S. Carter 
described an electrical motor for drilling holes in the 
jawbones in order that wires may be used to keep a 
fracture in place. The motors were made at the author's 
suggestion by Messrs. Catriss and Wallace, and could be 
constructed for use either with continuous or alternating 
current. He then described various operations for 
fractured jawbones in which the motor had been used, and 
stated that he considered that it might be used with very 
great advantage in trephining and other operations now 
done: by hand. Where current is not to be obtained first 
hand, he recommends the use of an accumulator set. 
There should also, he thinks, be a cutting-off gear in the 
hand set, so that when the surgeon lessens his grip the 
apparatus will stop working, much in the same way as a 
telephone receiver. There was not at present much demand 
for this kind of apparatus, but he thought that if it were 
placed on the market surgeons would soon take it up, and 
a large demand would soon arise, and he thought the time 
was not far distant when no surgery would be complete 
without an electric motor. 

French Medical Quacks.—The question of the 
illegal practice of medicine at present remains in abeyance 
in France, as the courts in the different departments have 
given judgments both for and against it. A correspondent 
of the Lancet states that in the department of Sarthe this 
illegal practico remains unchecked, the courts actually giving 


863 THE ELECTRICAL ENGINEER; JUNE 22, 1900. 


Northern Society of Electrical Engineers.— W. 
have received what we presume will be the last volume of 
the Proceedings of this society, as it is now incorporated 
with the Institution of Electrical Engineers. The volume 
is rather late coming to hand, and contains papers read 
between November, 1898, to December, 1899. It is, how- 
ever, probable that the length of time which has elapsed 
since the reading of the papers and the publishing of the 
Proceedings was caused to a great extent by the above- 
mentioned change. The papers which are included in tbis 
volume, and of which we have published many in full, are 
as follows: The first is on “The Rapid Development of 
Electrical Engineering during the Present Year ” (1898), by 
Mr. J. S. Raworth, president. The others include “ Super- 
heated Steam and its Application on Steam-Engines,” by 
Mr. P. Schou; “ Commercial Instruments for Indicating 
Electric Quantities,” by Mr. E. S. Shoult ; “Some General 
Observations on Electric Traction,” by Mr. H. F. Parshall ; 
Miscellaneous Notes on the Cheltenham Mains,“ by Mr. 
H. Kilgour ; inaugural address on “Electric Lighting in 
London Ten Years Ago,” by Mr. S. Z. de Ferranti: 
„Methods of Suppressing Ares in Switches, Fuses, eta, by 
Mr. E. K. Scott; and a discussion on “ Some Points Con- 
nected with a Combined System of Multiphase and 
Continuous Currents for Tramway Work.” The volume is 
wall worth obtaining, and much can be learned from both 
the papers and discussions, 


An Hermeotically-Sealed Standard Cell.—In the 
June number of the Physical Review we notice some notes 
on a hermetically-sealed type of Clark’s standard cell. 
The cell described is designed after the type known as the 
B. O. T. crystal cell, but it avoids the use of an amalgam 
button for the negative electrodes, which usually causes 
the cell to split at the point where the negative terminal is 
fused through the glass, owing to the amalgam creeping 
along the wire. An important fact, also, with this cell is 
that the bulb containing the sensitive parts may be placed 
in a water-bath or other thermostat, and at the same timo 

ia insulated thermally from the outer electrcdes by the 
thick glass neck. In this cell the positive electrode is a 
platinum wire flattened at one end and amalgamated. Tbe 
wire is enclosed in a glass capillary drawn from a small glass 
tube as the mercury-eup. The negative electrode is a small 
zine rod cast around a platinum wire and its enclosing glass 
capillary. This wire passes through the main point of fusion, 
and ends in the negative mercury-eup. When the ingredients 
have been placed in the cell through the open end, the 
final sealing takes place at the opposite end from the 
electrodes. The cell is filled with a certain amount of zinc. 
sulphate crystals, which are pushed through the narrow 
end, these being shaken into place until the zinc rod in the 
cell is well covered. A paste composed of pure washed 
mercurous sulphate and zinc-sulphate crystals is also 
pushed through until it covers the flattened platinum wire. 
When this is done, the final sealing takes place. The author 
gives tables of results obtained with there cells which show 
that they can be relied upon, and he also points out that 
they are vory easily carried about. 


Thames Steamboat Service.—Tho question of the 
taking over by the London County Council of the Thames 
pleasure steamer service is at present being largely dis- 
cussed. In this connection a correspondent writes to the 
Times, and gives his opinion that the difficulty which faces 
the satisfactory working of the Thames steamboats is not 
one of pier dues, but arises from the inconvoniently placed 
points at which passengers take and leave the boats. These 
piers are remote from the busy parts of the Strand and 
Fleet-street and the City generally, and to get in touch 
with these busy thoroughfares one has to climb Up steep 


sneouragement to magnetisers and masseurs.. The Court 
de Cassation has just decided to consider the matter, but 
medical men in France fear that the above disastrous 
decisions may be upheld. Thus the magnetisers or bone- 
setters are useful to county electors at elections, and con- 
sequently these latter have some reason for their not being 
declared illegal practitioners. These magnetisers, we learn, 
are growing more numerous, and make a good thing out of 
public credulity. Thus they hold consultations, stop treat- 
ment already recommended, and prescribe magnetised 
water, this being magnetised by themselves. The whole 
matter is one which it seems to us could only haye happened 
in France, where the prevailing ideas of justice are varied 
and peculiar. Meanwhile we presume these magnotisers 
will go about the country undoing the work of qualified 
medical men, and have the full consent of the French law 
to do so. 


Waterfalls on the Dnoiper.—A company, with a 
very large capital, has been promoted in the Jekaterinaslaw 
mining district in Russia. This district is mostly worked 
by Belgians, who have invested in it about £1,250,000. : 
We notice, however, amongst the names -of the directors: 
of the present company one English name. The pre- 
liminary capital is over £900,000, and the object of the pro- 
moters is to render the Dneiper navigable between the 
Jekaterinaslaw district and Alexandrovisk. At the same 

timo the waterfalls on the Dneiper are to be harnessed on 
to a large number of power stations which are to be erected 
along the banks of the river. It may be remembered that 
about a couple of years ago a similar project was brought 
forward by an English syndicate, who, however, did not 
meet with much encouragement, mostly, we believe, on 
account of the attitude of the Russian Press in connection 
with the scheme. The Russian journalists seemed to be 
much incensed at the idea of giving the least amount of 
control in the district into the hands of any English 
syndicate, and probably if the majority of the members of 
the present company had not jaw-breaking Russian names 
it would meet with the same fate as its predecessor. The 
Russian Government, however, under the new circum- 
stances, is said to be considering the proposal seriously. 

Arc Works Sports.— The annual sports in connection 
with Messrs. Crompton’s Arc Works were held on Saturday, 
and proved a great success. Several reserved saloons 
brought a goodly number of guests from London, who 
were taken in drags to the new works, where the 
machinery was set going for their edification. A luncheon 
at a part of the old works (now used as a recreation room 
for the employés) followed, and after a short drive the 
grounds were reached. Here a programme of 32 events 
provided entertainment for the competitors, all taken from 
the works, and for a very large assembly of spectators. 
The meeting was interesting from two special points. First, 
it showed the excellent relations existing between employer 
and employé, and, second, those between both the former 
and the Corporation. The Mayor and Mayoress attended 
at the luncheon, and not the least handsome amongst the 
race trophies was a silver cup presented by the Chelmsford 
people. The speeches were few, short, and concise. The 
Chairman referred especially to the necessity which exists 
amongst English manufacturers to keep pace with the 
foreign competitors. However much had been done lately, 
it was a mere nothing in comparison to the work done in 
electrical engineering on the Continent, This is quite 
true, and there is no reason why English works should not 
expand in the same way, except that our banking institu- 
tions are more conservative than those found abroad, who 
back up electrical undertakings by the tens of millions 


sterling. 
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and narrow side streets, which are generally blocked by 
carts. The remedy is to provide stations here and there 
at the top of these inclines, and within easy access of 
the main thoroughfares. A subway with cars worked by 
electric power might be constructed right down to the pier, 
and the one ticket.should clear the steamboat and subway 
charges. The steamboats should be of moderate size, and 
ran at close intervals, and should be closed in by fixed 
awnings, and worked by electricity. He suggests as a 
model the steamers which ply in the neighbourhood of 
Stockholm. We quito agree with him that a service of 
fair-sized electric launches would be a very great improve- 
ment over the boats which have until recently run between 
the City and up-river piers, but we think that his sugges- 
tion of a subway to the piers from the Strand and the 
City streets is not practicable. The business man also 
who travels on the District Railway, to reach either of 
these places, has exactly the same walk in moet cases as 
he would have from the steamboat piers, and we are not 
aware that he has up to the present complained to any 
extent of the situation of these stations. Such subways as 
the Times correspondent suggests would cost a very large 


sum to construct and equip, and it is doubtful whether the- 


smaller trouble in reaching the boats would compensate for 
such a large outlay. 

Spark-Length of an Elcctrical Machine.— We 
notice in the lost issue of the Physical Review a note by Mr. 
W. J. Humphreys on the spark-length of an electrical 


influence machino, as modified by a small spark from the | 


negative side. In this contribution the author states 


that about 10 years ago he noticed that the discharging | 


distance between the pole of an ordinary Toepler 
macbine could be greatly increased by the aid of 
small sparks taken by the hand or otherwise from the 
negative pole, and also that this property was peculiar to 
the negative side. He made some experiments on the 
matter, and gives the results obtained. The experiments 
were tried on several machines and under several con- 
ditions. Thus with a machine with a roughened negative 
pole no good results were obtained, the negative pole losing 
its discharge so rapidly in the form of a brush that no long 


sparks were obtained. With a machine with a polished 


negative pole, however, the results were usually very good. 
The use of condensers did not give much increase in the 
spark gap, and the atmospheric conditions also affected the 
length of spark but little. When the poles were widely 
separated no discharge passed, but on a slight spark being 
taken from the negative side a discharge passed from the 
positive pole and lost itself in the air. Nothing of the 
kind happened at the negative pole when a spark was taken 
from the positive. The author thinks that in a very 
modified form the electrical oscillati ons and surges would 
be the cause of the above phenomena. There are also 
other indica‘ ions of the superior sensitiveness of the positive 
over the negative pole, and this is sapported by the experi- 
ments of Faraday, MacFarlane, and others. Thus Prof. 
J. J. Thomson says of this that we may express this 
result by saying that when the electrical field is not uniform 
the gas does not break down so easily when the greatest 
electromotive intensity is at the cathode as it does when it 
is at the anode.” 


Au Incandescent Lamp Regalator.— We notice in 
the Electrical Review of New York an illustrated article 
describing a device for regulating the intensity of single 
incandescent electric lamps. One of the great disadvantages 
of the ordinary incandescent lamp for lighting purposes as 
compared with gas is that it cannot be turned low or full 
to suit the taste of the user. The Electric Regulator 
Company, of New York, have, however, patented a device 


which is said to effect this. The device consista of a small 
rheostat located in the canopy of a side wall bracket or of a 
fixture depending from the ceiling, or it may be used in 
a special separate switch located in any eonvenient place, 
and connected with a lamp on the ceiling or elsewhere, as 
in balle or vestibules, or in the staterooms of steamers. 
By an operation of the hand it can be operated inde- 
pendently of the regular lamp-socket key. The regulator 
contains a resistance tube surrounding the standard of the 
fixture, with a switch on the under side connected with the 
different steps of resistance. Both the switch and the tube 
are mounted on 9 base, which serves to support them, and 
has legs by which it can be fastened to the wall and the 
canopy also be held in plaee. When the key is turned 
the light is reduced by several steps to the merest glimmer, 
with a saving of current from one-third on the first step 
to three-fourths on the last, where it gives the faintest 
possible light without danger of being extinguished, 
as so often happens with low-turned gas jete. The 
switch itself consists of alternate layers of metal and 
mica riveted together. From the metal plates fingers are 
turned up and arranged in a circular path, so as to be 


readily touched by a contact spring attached to the key- 


shaft and revolved by the movement of the key. The 
whole device is very strong and compact, and furnishes a 
cheap and efficient means of controlling the steps of a 
emall rheostat for giving graduations of electric current for 
either light, beat, or power. 


Surface-Contact Tractlon.— In the issue of Electricity 
of New York for June 6 we notice an illustrated article by 
Mr. F. C. Perkins on “Surface Electromagnetic Traction 
Systems.” The system he describes, the “ surface contact,” 
or “electromagnetic” traction system, employs surface 
contacts entirely, the connection between the cars and 
main feeders being accomplished by electromagnetic 
switches. These particular switches are designed for 


100 and 300 amperes, and consist of three parts, the 


bell, pan, and electromagnetic switch gear. The switches 
aro enclosed in moisture-proof iron cases, and are each 
connected on one contact permanently with the positive 
main or feeder, which is located parallel with the 
back. There are cast-iron contact plates or buttons, 
two in each group, placed between the rails, and 
electrically connected to the switches. A separate 
switch is employed for each group of buttons. The 
conductor forming the positive main or feeder is com- 
pletely enclosed in wrought-iron pipe, and is connected to 
the various switches. Under each electric locomotive or 
car is suspended metal contact shoes or bars. Two bars are 
suspended to the trucks and a small storage battery is carried 
on the car, which is required to lift the first switch, and 
after that has been closed the contact shoes bridge the main 
voltage over from one set of studs to another, thus closing 
the successive switches without further attention from the 
motorman. The battery is kept charged from the main 
line by closing certain switches by the motorman. It is 
claimed for this system that for street railway work it 
possesses all the advantages of the overhead trolley as well 
as the underground open-conduit systems, while avoiding 
the disadvantages. The switeh boxes are, for preference, 
installed outside the track, while the buttons are placed 
between the rails and mounted on a light metal tie. For 
double track work the switches are placed between the two 
tracks, and the boxes may be built to hold two switches, 
one for each track. The cost of this system is said to be 
only about one-half that of cable or open conduit systems, 
and it is also claimed that the system is perfectly safe, it 
being ee for anyone on the street to receive 4 
shook, 
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THE PARIS EXHIBITION. 
[BY OUR SPECIAL CORRESPONDENT. | 
(Continued from page 838.) 

At the end of last week’s article a description was 158 
of the dynamo exhibited by Messrs. Siemens Bros. and Co., 
of Woolwich, which is direct- coupled to a Willans and 
Robinson high-speed steam- engine. It will be remembered 
that the output of this machine was 1, 540 kw. An 
interesting comparison can be made on the spot between 
it and the one made by the allied firm of Messrs. Siemens 
and Halake, which is coupled to an engine made by the 
well-known engine builders, A. Borsig and Co. The points 
of difference between the two machines are exceedingly 
numerous, and may give some indication as to the different 
lines on which the designers of steam dynamos have worked 
in Germany and England respectively. To give a résumé, 
firstly, of the engines, the Willans runs at the comparatively 
high speed of 200 revolutions per minute, and consists 
virtually of three triple-expansion single-acting engines 
connected on to three cranks at angles of 120deg. to each 
other. The result is an exceedingly even turning move- 
ment and a comparatively compact engine, which runs 
without vibration when the necessary steam connections 


„ 
nn 
+ 


oo ye? 


a. * 
— > Vy — 


“ 


a 


* 7 
‘ p > 
. i 

; n 
i 
kd 

* . 
ge * 
. ( ad 


THE ELECTRICAL ENGINEER, JUNE 22, 1900. 


developed is not any too uniform, and we should be 
inclined to think that advantage would be gained in the 
crank effort diagram by placing the two cranks at 90deg. 
apart. The diameters of the cylinders are as follows: 
high-pressure 30in., intermediate 50in., each of the low- 
pressure cylinders being 55in. in diameter. The stroke is 
43lin. The gear is of the well-known Coleman type, and 
the engine is designed to run at 83} revolutions per 
minute. The iron stairs leading up to the various drivin 
appliances are most magnificent in their design, and remi 
one somewhat of those of a baronial mansion, as the first 
flight would allow of at least four people walking u 
abreast. To anyone used to the vertical high-s 
engines in this country, the apparent complication of the 


ve gearing in the Borsig engine is very striking. An 
English mechanic engaged in the exhibition informed me, 


for instance, that 13 men were required to drive the 
engine; but, of course, allowance must be made for 
insular prejudice. Unfortunately, up to the present time 
no tests have made with this engine, and we are doubtfal 
whether the condition of things in the Exhibition 
will allow of comparative steam trials being made 
with the engines while they are running. Other- 
wise interesting tests could be carried out to see if 
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View of that part of the Paris Exhibition round the Base of Eiffel Tower. 


have been made to it. The engine made by the 
German firm of A. Borsig and Co. towers above 
the Willans engine, and completely dwarfs it from 
the untechnical man’s point of view, and the overall 
dimensions are about double. In spite of this the 
output of the machine is slightly less than that of 
the English set, aeng only 1,250 kw. The engine is 
also triple-expansion, having one high-pressure cylinder, 
one intermediate cylinder, and two low-pressure cylinders. 
The high-pressure cylinder and one of the low-pressures are 
arranged in tandem, as are also the intermediate cylinder 
and the other low-pressure. These are coupled on to cranks 
which are directly opposite each other—i.c., 180deg. apart. 
The resulting turning moment cannot, of course, be nearly 
so good as that of the Willans engine. It is, however, in 
the valve gearing that one notes the greatest difference. 
While the Willans engine is exceedingly simple in this 
respsct, having a variable expansion which can be moved 
by hand in connection with a governor, the Borsig engine 
contains innumerable valves. For instance, there are inde- 
pendent admission valves for each end of each cylinder, and 
also independent exhaust valves. All these valves are 
worked by separate gear, which is driven by one common 
shaft. The high-pressure cylinder has its expansion 
automatically controlled by a governor, but the cut- 
offs in the other cylinders can only be varied by 
band, As a result, the distribution of the power 


the economy of the engine, which would certainly be 
great, is sufficiently higher than what we might call the 
nglish type to warrant the application of the increased 
supervision thereby entailed. Needless to say that the 
workmanship of this engine is of the highest order, as 
would be expected from the maker’s name. As regards the 
alternator, this does not differ essentially from alternators 
which are manufactured in this country, but it is remarkable 
for the exceeding neatness of its armature windings, and 
for the perfect insulation which is provided for the high- 
voltage circuit. The following is a description of thi 
dynamo as supplied by the makers : The dynamo is designed 
or a maximum output of 2,000 kw.; the voltage was fixed 
by the administration of the Exhibition at 2,000 to 2,500 
volts, and the number of periods at 50 per second. The 
principle adopted is that of a fixed armature with the field 
magnet revolving inside. The field magnet consiste of a 
cast-iron ring made in two parts and connected with the 
hub by spokes which are cast with the ring. The poles are 
made of laminated iron bolted together with three bolts. 
A steel key of square section passes through the lamina- 
tions and contains the female thread for the screws which 
are put through from the inside of the rim, aud which 
connect the poles with the same. To take the ential 
forces, the 5 are keyed into the ring. The windi 
of the field magnets consists of flat copper strip woun 
edgewise. The section of the copper is 4mm. by 23mm. 
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Plan and Elevation of Siemens and Halske and Borsig Steam Dynamo. 


There are 40 turns on each pole. The total weight of the | as air channels. The motion of the magnets induces a, 
copper on the field magnets is 8, 800lb. On both sides of | draught up these radial spaces, which thus carries off the 
each magnet pole hollow castings of bronze are provided, | heat generated. With the same object an air-slit has been 
which act as curved formers for the copper strip, and also | placed in the centre of the field magnet core; by theae 
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means fresh air is constantly introduced between the arma- 
ture and iron frame. For the excitation of the field-magnets 
a maximum of 210 volts is required and about 200 amperes. 
The total resistance of the field-magnet winding is just 


about one ohm; the average amount of energy used for 


excitation is 28,000 watts—the maximum is 42,500 watts. 
The meehanical parts of the armature construction are very 
interesting. The aim in view was to give the simplest 
possible form to the armature, while at the same time pro- 
viding the means for placing the armature in the exact 
centre when mounting the same, and also to facilitate, as 


27.5 iy 
72 


Section of Armature and Field of Siemens and Halske Dynamo. 


far as it 7 8 be required by a change of the support, an 
easy way of altering its position afterwards. Iu order to 
accomplish this the following methods were applied. The 
reader is supposed to imagine a short hollow ring, which 
rests on two rollers placed at a convenient distance from 
eacb other, and which rests on a bed-plate. These 
rollers ean be lifted or lowered either singly or both 
at the same time, consequently it is apparent that 
the 1 or lowering of both these rollers produces a 
corresponding vertical displacement of the ring resting on 
the same. By moving only one of the rollers, a horizontal 
displacement of the central axis of the ring is effected. By 
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Wi le ,,, , 
Elevation of Siemens and Halske Dynamo, showing Centreing Gear and Rollers. 


this simple means the central axia of the ring may be dis- 
pee within certain limits in any direction, vertically or 
orizontally, and the centre adjusted. What we have 
called the ring simply, is constructed in the followin 
manner: A flat double ring is produced by an inner an 
outer rim, which are connected with each other by means 
of strong radial spokes. Two such similar contrivances 
are placed parallel and coaxial to each other, and joined 
with the armature, which lays between them, into one solid 
mass. h of these two rings rests in the manner 
above described upon two rollers. In order to avoid a 
sideward movement of this big roller, which is formed by 
the two rings, blocks have been placed at each side, to 


ff" 


4. 


— 


place. 


which the rings are screwed on after the proper centering 
has been ascertained. These blocks prevent at the zame 
time the turning of the armature in the direction of 
the shaft. Of course it is nece to unscrew the 
blocks when it is required to use the centering gear. 
The armature core between these two rings consists of 
iron sheets of a thickness of ‘5mm., kept together and 
supported by cast-iron pieces. We note that the armature 
as well as the supporting rings are built up of four 
equal segments. The proportions of the rings have been 
chosen in such a manner that no appreciable bending is 
possible. The armature is provided for the reception of 
the winding with 648 deep grooves. These are 13mm. 
wide and 55mm deep, and in each a copper bar of 7mm. 
and 44mm. is placed. These teeth are cut out in sucha 
manner as to allow of the insertion of an insulating cover 
at their open end after the copper bars have been put in 
The insulation of the copper bars consiste of mica, 
which is pressed directly upon the metal. All the copper 


' bars of each phase are placed in series, and the three phases 


are connected with each in star fashion. The total 
weight of the armature copper is 5, 280lb., the total resist- 
ance of the winding when hot is 0 057 ohm, and the C? R 
loss is about 15,000 watts. The exciter, with an eight-pole 
direct-current dynamo, is coupled on an extension of the 
shaft. 

(To be continued. ) 
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THE MUNICIPAL ELECTRICAL A SOCIATION. 


HUDDERSFIELD CONVENTION. 


The fifth annual convention of the Municipal Electrical 
Association was opened on Wednesday last at Huddersfield 
under the presidency of Mr. A. B. Mountain, the electrical 
engineer of that town. At 10 am. on that day the 
members gathered in the technical college, when the 
Mayor cordially welcomed all present. He expressed the 
hope that the meeting would be a most successful one, and 
that those present would find it both a profit to them and 
a pleasure. 

r, A. B. MOUNTAIN then presented prizes of books to 
Mr. J. R. P. Lunn and Mr. P. S. Thompson for papers con- 
tributed by them as associates. He believed that the fact 
of the prizes being awarded to them would help these two 
gentlemen in their future careers, as electric lighting com- 
mittees would recogniee in these prizes the fact that they 
had been the authors of valuable contributions on electrical 
matters. 

Mr. MOUNTAIN then delivered the following presidential 


address: 
Presidential Address. 


In presenting to you my presidential address, I avail 
myself of the opportunity of very sincerely thanking you 
for the great honour you have done me in electing me your 
president. I would remind you that this is the fifth con- 
vention the association has held, and while reminding you 
that the association is only five years old, I feel it will 
interest you if I briefly give you its history, and review 
some of the work it has already accomplished. Many 
present may remember that the Board of Trade proposed 
in 1895 to issue new regulations for controlling the supply 
of electricity ; the engineers of the various municipalities 
affected met together, and by combined efforts were 
enabled to persuade the Board of Trade to modify con- 
siderably the regulations, which were finally issued in 1896. 
The engineers who were in consultation while the Board of 
Trade regulations were under consideration decided to form 
thia association, feeling that by combination they would 
be stronger and better able to bring those interested in 
municipal o'ectricity supply undertakinga tcgether for the 
purpose of interchanging ideas and experiences, and, if 
necessary, take action to further or protect the interests of 
the undertakings in their charge. The association at its firat 
meeting had only 24 members who were electrical engineers, 
being permanent officials of municipalities. Mr. Arthur 
Wright was elected the first president, and the address 
he delivered to the association at its first convention, 
held in London in 1896, clearly outlined a programme 
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of: most useful work which the association had before it. 


Many of the subjects mentioned in that address have 


had your consideration, and I believe that the discussion 


of these matters by the engineers, chairmen and other 


members of electricity committees has very largely 
assisted to promote the progress and achieve the results 
which have been obtained. But since the association 
was first formed it has grown year by year in the most 
satisfactory manner. There are now 74 committees and 
84 electrical engineer members, three associate members, 
and 57 associates. The work accomplished by the associa- 
tion in the past has, I feel certain, been very much 
appreciated by the local authorities interested, and although 
we may with a certain amount of pride look back upon 
past achievements, yet the future work of the association 
must be of still more importance to all those interested in 
electricity supply works owned by local authorities. 

One of the first subjects discussed by the association was 
the control of both the gas and electricity undertakings by 
one committee. In 1896, several corporations owning both 
undertakings had placed them under the charge of one com- 
mittee, although it was even then recognised that the work 
was quite of a different character, and that the departments 
must be in a manner competitors. Now, with very few 
exceptions, the electricity supply is controlled by a special 
committee, and, judging by the progress of both departments 
during the last few years, it would seem conclusive that the 
healthy competition has been iu the interest of both under- 
takings. At our first convention two or three corporations 
had attempted to increase the pressure of supply to con- 
sumers, and the pressure usually delivered was 100 or 110 
volts; now it is quite unusual to find any three-wire system 
delivering a supply with a lees pressure than 200 or 220 
volts, in some cases the declared pressure is 250 volts. It 
is interesting to think of the enormous saving in copper 
which this increase in pressure has effected; indeed, it would 
have been impossible for many of the municipalities to have 
extended their undertakings to any great extent without 
the alteration of pressure, and the saving of capital has no 
doubt in a great measure assisted the achievement of the 
ga coma results which have been obtained, 

ne of the subjects discussed by the association in 1896 
was the question of extension to outlying districts. It 
largely influenced those members who attended our first 
convention to appreciate the fact that the residential lighting 
was worth cultivating, and that the best way to obtain it 
was to extend mains as rapidly as possible to all the outlying 
residential sections of a town; and I consider the rapid 
increase in the demand for electricity is largely due to 
the spirit of enterprise exhibited by municipalities in 
encouraging a demand, rather than waiting until the demand 
necessitated the extensions. The consideration of wiring 
regulations which would be applicable to the whole of Great 
Britain was discussed at our first meeting, and has since 
occupied the time of the association considerably. The 
rules which have been prepared by the Institution of 
Electrical Engineers, embodying the views of this associa- 
tion, are of very great value. Time has not, however, 
removed the man who does jerry work ; indeed, it seems 
as if those workmen who are fit for nothing else become 
infatuated with wiring, and are really the cause of the bad 
work which is being done in so many towns. One way out 
of the difficulty would be to organise a system of examina- 
tion in connection with our association, so that good men 
with a knowledge of their work could obtain a certificate. 
This would, I am inclined to think, check the engagement 
of unqualified men, and if the certifieate could be with- 


drawn upon conclusive evidence of bad workmansbip it 
would add to its value. I believe this system would be 


much appreciated by the better class of workmen, and 
there would be no great difficulty in organising a system, 
such as that suggested, which would weed out the incapable 
men. Perhaps, however, some may think it necessary to 
go further and weed out some of the incapable wiring 
contractors. 

Another subject which has been very freely discussed 
by the association is the supply of electrical energy for 


tramways and the advantages of combination over separa- 


tion. he conclusion of the association was that, if 
municipalities could combine, such combination would tend 
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to reduce the cost of production of energy for both 
lighting and traction. Although it is 5 early to 
draw conclusions, it is interesting to notice that the cost 
of production in those works where a combined supply is 
generated is enormously reduced, and that the committees 
bave in some cases been enabled to materially reduce 
the price of energy to the consumer of electricity; and 
although there are three municipalities who, having had 
the opportunity of combination, have pre ormon entirely 
separate works, on the other hand it is pleasing to find that 
45 have accepted the views of the association, As an 
instance of the value of combination, I would remind you 
of the special meeting of the association held in January, 
1897, to consider the subject of fire risks. Owing to fires 
taking place at two of the London companies’ works, the 
fire insurance companies increased the rate of insurance 
throughout the country from about 5s. per cent. to about 153. 
It was pointed out at the meeting that our works consisted 
of brick and iron, and that fire insuranco was unnecessary ; 
therefore, the result of our meeting was that many cor- 
porations who had insured discontinued to do so, and the 
companies very soon afterwards reduced their premiums, 
The formation of the defence fund for resisting the patent 
action brought by Mr. Racker against the London Electric 
Supply Corporation for the use of the alternating-current 
system of electricity supply, is another instance of the 
success of combination; individual action would almost 
certainly have resulted in failure. 

To endeavour to touch upon even all the important work 
of the association during the last five years would be impos- 
sible in the time at my disposal, but when one contemplates 
the pro of the various undertakings, the questions and 
difficulties involved can more easily be appreciated. When 
we held our first convention, there were very few engi 
responsible for works having 50,000 lamps connected to 
the mains, and the output of very few generators exceeded 
300 kw. Owing, however, to the constantly incre sing 
number of lamps connested year after year, it hai become 
necessary to adopt larger units of plant, and now gene- 
rators having an output of 1,000 kw. are quite usual; in 
fact, in many towns it has been found best to take out 
generators of small size and ad them with plants of 
very much greater capacity. This has entailed a large 
waste of capital, and I am inclined to think the association 
might well devote ite time to the consideration of the size 
of plant which should be adopted for new works and 
extension of existing ones. Unfortunately, we are very 
much in the same position as gasworks were 25 years 


| ago: we are constantly extending without being able 


to form any very correct idea of the ultimate size 
of our works; but with the experience we have had, 
and with the history of gas before us, it cannot be 
very difficult to arrive at some useful figures. I would 
suggest as a moderate figure 15 8-c.p. lamps per head of 
the population of the area supplied ; this would mean that 
a town having a population of 100,000 would ultimately 
have approximately 1,500,000 8-c.p. lamps connected to its 
electricity works. If we disregard for the moment the 
energy which will be required for driving motors, tramcars, 
and for many other purposes, which we should largely 
depend upon to find employment for our machinery during 
the daytime, and which would not materially increase our 
maximum load, we find that to supply energy to these 
lights, assuming one-third to be in use at the same time, we 
shall require, 2 spare plant, not less than 20 
1,000-kw. generators; this would be an unnecessarily large 
number of generators, and undoubtedly much more 
economical results would be obtained by employing 
10 generators having an output of 2,000 kw. each. O. e 
can only earnestly hope that, when the demand for larg:r 
units arises, our manufacturers of electrical plant will be in 
the position to supply thoroughly reliable machinery. 

You will agree, I feel sure, that I have not in any way 
magnified the work before us, and I hope that we shall be 
able, by careful consideration and mutual exchange of facts 
and experience, to so arrange our works that extensions 
will not again necessitate the radical alterations which have 
had to be made in the past at such great expense. When we 
consider the probable growth of our works, one is forced to 
think seriously of the various systems in operation, and 
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endeavour to ascertain the probable alteration or extension 
which will be pemi to meet the demand for energy iu the 
future. Simplicity is, I think, the important point we should 


keep in view: it means reduced capital expenditure, reduced 
works costs, and reliability of supply. I think the future 


demand in any town having a population exceeding 75,000 
will necessitate the erection of generating works outside the 
central or densely populated portion of the town, and that 
such works will, if the town has a continuous-current supply, 
generate alternating current, either single, two, or three 
phase, which will be converted to continuous current in 
suitably situated sub-stations ; if, however, the town has a 
single-phase alternating-current system, I think it will have 
a distinct advantage over its neighbours having continuous 
current in the fact that it wil have a less complicated 
system, the capital expenditure upon which should be lese, 
the cost of distribution due to the saving of labour should 
be lower, and the reliability of the system greater unless 
accumulators are employed upon a large scale. The facts 
and figures at present obtainable relative to two and three 
phase alternating-current systems are not in my opinion 
sufficiently proved to be of much value, and we should 
watch with the greatest interest the results of some of the 

stems now being installed. In my opinion the complica- 
tions completely N any advantage which two or 
three phase systems may have over single-phase. We are, 
1 thick, too much inclined to follow fashions which can 
usually be traced to individuals who are in some way 
interested, and as engineers we should think tor ourselves 
and apply the facts and figures we may obtain to the local 
conditions we have to deal with, and must not let our 
engineering enthusiasm make us forget that we have to 
put down works for distributing electrical energy suitable 
for all purposes, at the lowest possible cost to the consumer. 

During the last and present year much has been heard 
upon the subject of municipal trading, and the welfare of 
our electricity supply undertakings is largely involved. 
It would seem, however, that the sins of local authorities 
are those of omission. When one considers that provisional 
orders for electric lighting have been granted to above 300 
local authorities, and that only about half are beyond the 
period of consideration, it must be granted that enterprise 
is being seriously retarded, and that the idea of obtaining 
an order and then waiting, Micawber-like, for something 
to turn up, is neither in the interest of the would-be con- 
sumers or the industry ; and it can scarcely be surprising to 
find Parliament considering the granting of powers to com- 
paniesto supply over large areas, and also contemplating com- 
petition. There are, however, two strong factors impeding 
electrical enterprise in the areas of small local authorities, 
both of which are having the attention of the council of 
this association. The firat is that no period being allowed 
for the construction of works necessitates an immediate 
payment of interest on capital and sinking fund contribu- 
tions; the second point is that the period of 25 years 
allowed for the repayment of capital is unnecessarily short, 
and increases the annual proportion of the sinking fund. 
The consequence is that some local authorities, anticipating 
loss by the department during the first year or two, are 
anxious to avoid the risk of adding a burden to the rates. I 
am, of course, aware that this is an excuse, and not a solid 
reason for delaying the commencement of the work for years, 
and one can scarcely understand why the smaller local 
authorities who have obtained powers at considerable expense 
should not have proceeded with the work. Theirwantof enter- 


prise has, in my opinion; brought into existence the larger 


companies who propose supplying electricity over extended 
areas. A combined effort to alter the present regulations 
of the Local Government Board and obtain, if possible, a 
longer period for the repayment of loans, and also a period 
for construction of works, can only be productive of good 
results, and will certainly enable many councils who are 
now hesitating to at once put down works and develop the 
supply of electrical energy for all purposes ; it would also 
have another beneficial result in the fact that it would 
remove the temptation to reduce the initial capital expen- 
diture by putting in very small plant unsuitable for the 
works in a few years’ time, but by the employment of 
which it may be possible to avoid a loss at the com- 
mencement, 


‘While one is forced to the conclusion that the want of 
energy of many of the smaller local authorities is likely to 
produce unfortunate results, it is a pleasure to review the 
general progress made by electricity supply undertakings, 
and the following figures representing the capital 5 
upon municipal and companies works in the United 


Kingdom are most interesting : 

1895. 1896. 1897. 1898. 
Municipal... . £1,772,323 3.392 229 4.662 909 6,979,150 
Companies ... 4,335,357 5,370,134 6,338,744 7,996,591 


I am sure our consumers will be interested to hear 
that the average cost of producing the unit of electrical 
energy exclusive of capital charges is being reduced year 
by year, and in municipal works was, during 1898, 2:12d. 
per unit as against 2'7d. unit in companies’ works, 
and that the average price obtained by municipalities 
during the same year was 4:35d. per unit as against 
551d. per unit obtained by companies. These results 
must be considered highly satisfactory, and it is interesting 
to notice the causes of the reduction in the average works 
costs. The chief reason for the reduction of costs is due 
to the reduction in the selling price. This has induced 
consumers to use more energy per lamps fixed. The second 
important factor is the more general use of electric motors, 
which has helped very largely to increase the quantity of 
energy sold, and has found employment for a portion 
of our plant during the daytime. The supply of elec- 
tricity for tramway purposes has also materially assisted 
the load factor, and has consequently reduced the 
average cost of production, and as the demand for 
energy for motive power and tramway purposes is 
developed, so will the cost of production be reduced. 
Another opportunity of improving the load factor seems 
fairly near realisation—that is, the charging of accumu- 
lators for motorcars. When considering the various t 
of motorcars at present upon the market, one is inclined 
hastily to imagine that electricity is of little use, because 
with accumulators the length of run is limited to about 
40 miles with one charge, and that the difficulties of 
charging will impede its application. These difficulties 
disappear if one thinks of the real commercial use which 
will certainly be made of motorcars. Tradesmen require 
something reliable for conveying their commodities to 
various poiuts usually within a few miles of their premises, 
and do not require to cover more than about 20 miles per 
day. For these purposes the electric motorcar is most 
suitable, and the fact that ite propelling machinery has 
no reciprocating parts should add to its reliability and 
reduce repairs ; and if municipalities will arrange charging 
stations in convenient positions such cars should be speedily 
adopted, and if the charging is done during the night and 
early morning the energy used could be supplied at an 
exceedingly low price, and would still farther reduce the 
average cost of production. The long-distance motorcars 
using petroleum would still for the present appear to have 
an advantage over electricity, one to the difficulty of 
charging in out-of-the-way places. In Edinburgh, and in 
other places, motorcars are running in competition with 
tramways, and one is bound to consider what competition 
will mean. Motorcars running upon the ordinary road 
escape the heavy expenditure required for the permanent 
way of an electric or steam system of tramways, and, 
consequently, in a district having a scattered population 
unable to support a frequent service of cars would have an 
immense advantage, in the fact that the capital charges 
would be very much reduced. This is, in my opinion, an 
extremely important point, as the financial charges upon a 
tramway undertaking frequently represent from 25 to 40 
per cent. of the total expenses, and it is not at all unusual 
to find this important item neglected when the cost per car 
mile is being discussed. 

The last subject I will mention is the municipalisation of 
the telephone system. The association and the council have 
devoted considerable time to the consideration of this sub- 
ject, and now that Parliament has granted powers to local 
authorities to municipalise the local system, there should 
be an immediate effort made to make the telephone more 
pope This can, I think, only be done successfully by the 
ocal authorities, who cannot help being keenly interested in 
anything which aids commerce or adds to the convenience of 
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ita residents. They would undoubtedly be able to give a more 
efficient and cheaper service than at present in existence. 
It is sincerely to be hoped that corporations will assist the 
Post Office to develop the service, and will not be either 
dismayed or delayed by the difficulties which may appear, 
and which will vanish as soon as a few corporations have 
their systems in operation. 

In conclusion, I regret that owing to the amount of work 
before the association it is impossible for me to touch upon 
many very interesting subjects which I should otherwise, 
had time allowed, have thought it desirable to bring before 
your notice. 


Alderman R. RICHARDS, of Bedford, proposed that the 
thanks of the meeting be given to Mr. Mountain for his 
excellent address, and that he be asked to allow the same 
to be printed in the Minutes of the association. In a short 
speech Alderman Richards referred to the advantages the 
association derived from having chairmen of electric lighting 
committees as members, and to the good work done by the 
association on the insurance question. 

Alderman W. PoTTER, of Taunton, then read an abstract 
of the following paper : 


Means of Stimulating the Demand for an 
Electricity Supply. 


BY ALDERMAN POTTER, J.P., CHAIRMAN OF ELECTRICAL 
COMMITTEE, TAUNTON. 


What are the hindrances and difficulties in the way of an 
extension of electricity supply? And by what means may they 
be overcome so as to sweep away any lingering prejudices, and 
to create within the public mind a preference for electricity over 
every other kind of illuminant? These are questions not only 
of great interest to all who are in any manner concerned in its 
financial success, but which have been from time to time 
answered in various ways, with more or less beneficial results. 

In acceding to the request of the council to write a paper on 
this subject, I wish it to be clearly understood that I disclaim 
all idea of being able to bring forward any new or original 
suggestion, but having seen the results attending some of the 
suggestions which have from time to time been made, I am 
hopeful that my experience may be of some use, especially to 
those who are connected with small electrical undertakings in 

r districts which have not attained a profit-making stage. 

n the earlier stages of electric lighting one of the most serious 
hindrances to its extension was its extremely erratic character 
and unreliability—e.g., it so frequently went out at most 
inconvenient times, causing such confusion and annoyance 
that many persons otherwise favourably disposed would have 
nothing to do with it; but this uncertainty has become a 
thing of the t. The improvements that have taken 
place in electrical machinery, and the increased efficiency 
of electricians generally, are so great that where a gene- 
rating station is equipped with modern plant, worked by a 
competent staff, anything beyond a very occasional, partial, 
or tempo failure is unknown, and its intermittent 
character no longer operates on the public mind as a hindrance 
to its growing demand. At the present time the initial 
difficulty that has to be overcome in order to stimulate the 
demand for an electricity supply by securing additional 
customers is that relating to the cost of electricity as compared 
with gas or oil. The advantages claimed for the electric light 
over every other kind of artificial illuminant, such as being 
more conducive to health, its cleanliness, convenience, and the 
saving effected through its use in painters’ and paperhangers’ 
bills may not be denied, but they fail in accomplishing the 
desired end unless it can also be shown that these advantages 
can be obtained with little or no additional increase in the light 
bill. Persons who have become accustomed to the use of 
electricity learn to appreciate its undoubted advantages so 

hly as to be willing to pay more for it than they formerly 
did for gas or oll, but in the case of a new consumer the 
advantages often appear somewhat mythical or remote, whilst 
the cost is present and real. The only way of meeting this 
difficulty appears to be that of charging as low a price per unit 
as possible, after providing for all necessary expenses. 

n most instances it is found necessary to receive some assist- 
ance from the rates for the first year or so of an undertaking ; 
but the aim of those having the management of municipal 
works should be to do without such assistance as speedily as 
possible. The wisdom of doing what some corporations do, 
charging one price for private lighting and a much lower price 
for public lighting, supplementing it year by year by a contribu- 
tion from the rates, is very questionable ; better charge both 
public and private lighting with its fair share of costs, and make 
she andertakin There is but little for a muni- 


ing self-supporting. 
* beyond this; there is nothing 
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really gained to the ratepayers by making fita if the 
price charged is high. Its aim should be, especi in the earlior 
years. of the undertaking, not so much to realise a profit to be 
applied to a reduction of the rates as to supply the light, both 
public and private, at the eee price, after meeting all 
expenses and providing for contingencies. By so doing 
not only are the ratepayers directly benefited, but it is a means 
of stimulating the demand for an electricity supply, as also 
does the giving of rebate after the current has used a 
specified time, if care be taken to fix the time limit so as to 
include all who use the light for any reasonable time within its 
sweep. The public do not understand the impractibility of 
taking a graduated discount off an electricity account, as is 
done off water or gas; therefore, when a consumer, who 
having a large number of lamps installed, but uses them only 
a short time, finds that he gets no rebate, though the amount 
of his bill be larger than that of his neighbour, who with 
fewer lamps installed, yet using them a greater number of 
hours, gets a rebate, he is dissatisfied and feels aggrieved. At 
Taunton the system first adopted was that of giving a discount 
according to the amount of the consumer's bill, but finding that 
that was a wrong principle to go upon, the demand indicator 
system was adopted, charging 6d. per unit for the first two 
hours’ demand and 34d. after, the result being that few of the 
principal shopkeepers, living away from their business premises, 
exceeded the two hours’ average, and therefore got no rebate; 
this gave rise to a great deal of dissatisfaction, and many 
threatened to give up the light. Some 18 months ago the 
Electrical Committee saw their way to reduce this time limit 
from two hours to one, with this result : that nearly all charged 
under this system get a rebate; all grievance is removed, and 
there has been a large increase in the number of lamps installed, 
not only through an increase in the number of consumers, but 
also by reason of the extension of the light in 5 in 
which only a few lamps had been previously installed. 

Another difficulty is connected with the cost of installation, 
especially in premises which are held for a short tenancy only, 
and in which gas is already laid on. Though the cost of 
installation has been very much reduced within the last few 
years, still many find themselves unable to bear the expense, 
and others are, not without reason, reluctant to do so when 
they are only tenants of the premises they occupy. But this 
difficulty is effectually met by adopting the system of free 
wiring, which is also often the means of securing a most 
desirable class of consumers, small shopkeepers and house- 
holders, whose means are such that they could not afford the 
expense of having their premises wi The National 
Electric Wiring Company have gone in extensively for this. 
Although they do a large amount of contracting work, the 
backbone of their business is free wiring, and in this direction 
have been of immense service to many a struggling electrical 
undertaking, as under the terms of their agreement any person 
can have his premises wired and fitted up for the supply of 
electricity without any initial charge whatever, the corporation 
or supply authority e to pay to the wiring company 
so much (generally 1d. per unit) on all electricity supplied 
through their wires and fittings. In some cases this penny 
is added to the price charged per unit, and is paid by the 
consumer, butb this, whioh is perfectly fair and reasonable, is 
open to the objection that such consumers are apt to i 2 
that they have a grievance, that they are unfairly treated in 
having to pay more per unit than other persons. It is better 
to have one uniform price and charge all alike per unit, but to 
explain to those who apply to have their premises free wired 
that no rebate will be allowed them whatever their consumption, 
and that the rebate they would have received if the installation 
had been made at their cost goes to pay the company. This 
cannot be regarded other than fair by all concerned. Taking 
Taunton as an example, it is fair to the Corporation, because 
the amount received from all our consumers is 5d. per unit. 
This is the average amount we receive under the rebate system, 
and also the net amount we receive from those whose premises 
have been free wired. It is fair also to those who have installed 
the light at their own cost, as in the amount of the rebate they 
have some return for the capital expended. It does not press 
unfairly on those whose premises have been free wired, because 
if they find that their consumption is such that the rebate 
would be a good return on the cost of the installation, they can, 
if desirous of so doing, buy the company out by the payment 
of the cost price of the installation, plus 20 per cent., less 
14 per oent. per annum depreciation. If further proof 
be n to show the valuable help the free wiring 
company is in stimulating the demand for an electricity supply, 
it will surely be seen in the following statement, showing the 
number of lamps installed by the company up to the end of 


1899 under contract and free wiring : 

| 8 op, equiv 
Lincoln „ 2 „„ 6% „ „% omerecococe 56*5*„ „% 66 4,283 
Prescot Seerdeeocccececcsneccers 262 652 „%%/¶ „9% 4099. 0 %% „%% „„ „„ „ „„ 6 e 2,506 
Worcester CEL URE KI XI re a ee „ „60 1,745 
Blackpool ene eoeseneces 66 0 „%% % % % f 594665942 6,410 
Taunton........ Oworwreseceenocoerene „% % , %%% % %% %%% 4, 903 
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Sher!!! os 3,236 
South London Supply Corporation . . 3,319 
Wall. Hd ĩ¾ x AAEN 11,910 
a Palace Electric Supply Company, Limited (since 

Gly, 1899), over sessese FC 3,000 


In Lincoln not a single application for current had been 
received by the Corporation before the company entered into a 
contract. 


or the Council to take steps to increase the plant. 
At Taunton, during the first year of the contract, u 
3,000 lights had been installed. In Wallasey 


taking over 80 per cent. of the output. 


8-c.p. lamp, care must 


instal lamps of greater candle-power than is actually required. 


Closely allied to the question of free wiring is that of prepay- 
ment or slot meters, which finds favour with consumers in poor 


and weekly wage-earning districts, many of whom would find it 
a difficult matter to pay a quarterly account, but prefer to pay 


as they go. Farther, by the use of slot meters there is no 
dispute about the amount of the bill, nor any bad debts. 
_ Often the supply creates the demand. This is so in connec- 
tion with electric lighting ; the demand is stimulated by the 
supply undertakers adopting a bold-spirited policy in laying 
mains in likely districts, even though they do not succeed in 
getting such a number of promises to use the light as in the 
opinion of the over-cautious would justify the expenditure. It 
is frequently the case that persons who, when canvassed for this 
urpose, object to ‘give a definite promise are amongst the 
t to become consumers when the mains are laid, and it is 
only a question of joining them up. Some three years or so 
ago the Taunton Corporation were asked to lay mains in order 
to light up two private residences in opposite direetions, one a 
mile and the other nearly two miles from the generating station, 
the owners agreeing to pay 5 per cent. on the outlay until such 
time as the revenue from these mains should reach a certain 
amount. Notwithstanding this agreement, there was opposition 
to carry the mains so far, it was said, for one koto bat the 
. Mains were laid, and the results have fully justified such a 
course, for, with the exception of the principal business portions 
of the borough, these two lengths of main are the most 
remunerative. The application of electricity for power and heat- 
ing purposes presents many opportunities for stimulating the 
demand, and in stations having a day load for lighting purposes 
such an addition is very profitable. 
In conclusion, it may be stated that Taunton is not a large, 
rich manufacturing town, but a small agricultural town, at a 
great distance from the coalfields. There are no large con- 
sumers connected with its mains, such as theatres, large hotels, 
and public rooms, but principally short-hour shopkeepers and 
middle-class residences. But working more or less on the lines 
indicated in this paper, the loss of over £900 a year on the 
revenue account up to 1895 (when taken over by the Corpora- 
tion) has been converted into a profit of over £2,000 a year, 
with every prospect of an increased and continued success. 


Mr. H. C. Bisnop, electrical engineer of Wigan, then 
briefly described his views on the same subject, which are 
fully set forth in the paper below : 


Means of Stimulating the Demand for Electricity. 
BY H. COLLINGS BISHOP, BOROUGH ELECTRICAL AND 
TRAMWAYS ENGINEER, WIGAN. 


The subject of this paper is one which has, I think, received 
far too little attention from most central-station engineers—the 
chief engineer of a central station cannot be fully conversant 
with the best means of inducing people to use electricity unless 
he is also the leading spirit in the acoountants’ department. He 
should have at his finger ends the whole of the business side of 
the station, as much as the engineering side, as without this he 
will have a difficulty in accomplishing his pu viz., to 
obtain a high load factor and an increased demand for current. 
To stimulate the demand for electricity means to increase the 
sales and to lower the costs, and there are many ways of doing 
this. Some of these methods, of course, are already in use, 
among which are some that are not as satisfactory as at first 
sight they appear. The following are some of the means which 
seem to promise well: (1) low price ; (2) aliding scale, givin 
long-hour consumers a lower rate ; (3) free use of meters ; (4 
free connection of services ; (5) a free-wiring system ; (6) a 
system of wiring on the instalment plan; (7) a specially low 
rate for current used for motive power, heating, or manu- 
facturing purposes ; (8) the hiring out of motors, arc lamps, 
heating and cooking apparatus, including inspection and repairs ; 
(9) to enable short-hour consumers with a e number of 
lamps connected to obtain the current they require at a lower 
rate than the maximum, and to reduce at the same time the load 
demanded from the station. 


They were, however, able by the time the plant was 
ready to poaae such a number of lights as to render it 
necessary 


ards of 
„at the end of 
1898, over 70 per cent. of the consumers connected with the 
supply had been obtained by the company, and they were 
As, however, the 


company require to be paid the minimum sum of 1s. for every 
8 to see that their agents do not 


Depreciation at 24 per cent. per annum 


Each of the above methods may be considered acceptable to 
the consumer, and I now propose to consider what would be 
the probable effect of them on the output of the station, and to 
show how the consumer would be benefited by their adoption. 
The first four speak for themselves, and require no explanation, 
so we may proceed to the fifth vis. i 

Free Wiring.—It is difficult to understand why this system 
should be thus named, as there is very little that is free about 
it. It may be of great benefit to one consumer and of no use 
to another, as the charges are made on the number of units 
used, with a minimum payment of 10 per cent. on the cost of 
the installation with trade profit added. The consumer who is 
most benefited by the use of ‘‘free wiring” is the one who 
uses the smellest number of units, and therefore does not have 
to pay more than 10 per cent. minimum charge for the use of 
the wiring and fittings. 

Instalment Pilan.—This should be very popular with all 
elasses of consumers, and I would suggest the following prices 
as both profitable to the wiring syndicate and acceptable to the 
consumer. The consumer should be allowed to have any kind 
or class of fitting that he prefers, the price of the installation 
to be ascertained in the following way: the prime cost of the 
work plus 15 per cent. for standing charges, plus 20 per cent. 
for trade profit, plus 24 per cent. for inspection by the under- 
takers.” The total amount to be paid as follows : 10 per cent. 
on the completion of the work and the balance in 16 quarterly 
payments plus 5 per cent. per annum on the portions remaining 
uppaid, the installation becoming the property of the consumer 
on payment of the last instalment. It may be of interest to 
see how these two systems compare with each other and with 
a cash payment. We will sup these three instanoes 
apply to the same building. rrent is assumed to be 
supplied at the following rates: 7d. per unit for the first 
hour’s daily average use, and 2d. per unit for all used beyond 
that time. ä 3 

Cash.—A instals in his shop 15 lights. The cost works out 
as follows : ö . 


Priima Cobs i renan a aa aS £11 5 0 
Standing charges ..........scccssccssscssscsssccescs ſ æç. . 113 9 
Trade probber cubes ornen weeded 8 2 5 0 

J%%%0ſ ⁵ A £15 3 9 


ee four years’ use of the light the consumer will have 
aid the following amounts, including interest, on his outlay : 


umber of units used, 3,800; and the average demand 


fuur amperes at 230 volts : 

Current ab 7d. per uni co. ccecesesseeeeeserseceeeeeere oe £39 3 5 
Current at 2d. per amid......... i 20 9 6 
Interest on capital at 5 per ceni . . 3 0 8 
Renewal of lampvctt kj . ꝗͥ 2 0 0 
Depreciation 21 per cent. per annuaAnineemſm 3 ͤ„ 15 3 5 


Capital cost of fitting up premises 


Free Wiring.—I have taken the charges to be as follows: 
id. per unit extra for all current used at the 7d. rate and 
4d. per unit for all current used at the 2d. rate, with a minimum 
charge of 10 per cent. per annum on the capital cost, the oun- 
sumer having the option of purchasing the installation at the 
end of four years on paying the capital outlay less 10 per cent. 


for depreciation. Taking the same case as in the last instanoe 
the oost will be as follows: 
Current ab 7d. per unib—”ꝛ’ . . .. £39 3 5 
Current at 2d. per unibd . 20 9 6 
3d. per unit on the 7d. ratũeieUkᷣkP . 4 13 11 
dd. per unit on the 2d. rateeʒ w 5 2 4 
Renewal Of lamps dee c eves 2 0 0 
M ³˙¹¹wꝛA ů Zmꝗd ⁰ area eee Sitecces £70 19 0 


Now let us assume that at the end of the four years this 
consumer decided to purchase the installation, the eost would 
then be as follows : 


Brought forward from last aecounnntt . . £70 19 2 
Cost of installation, £15. 3s. 9d.; less 10 per cent. 
depreciation, EI. 10a. 4d . . 13 13 5 


Interest on the amount paid extra per unit, the whole 
being average . . eee 


Instalment Plan.—Taking the same case again, the cust will 
be as follows : 


Current ab 7d. per uni . sevens £39 3 5 
Current ab 2d. per union 20 9 6 
Renewal of lampdee . CCC 2 0 0 
24 per cend. for supervision of undertak ers 0 7 7 
10 per cent. of capital paid on completion .................. 110 4 
16 quarterly payments of the remainder ..................00 13 13 5 
Interest on unpaid portions at 5 per cenie 18 4 
Interest on portions as accumulabed — ꝛw . . A A 0 


Total PS OO OE OS OE Re OS ee ES OS OS OO a] £81 13 11 
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A comparison of the three systems shows the following result: | Capital cost per kilowatt .. ..........scs.ssssssssresersceemesesees see £60 
Free wiring VVV 285 15 1 | 40,000 30. watt lamps connected bo the mains, each using 
Tostalment plan . . . .. . . . . .. . 8L 13 11 | 20 units per annum, at the average price of 43d. per 
Cash VVV 81 7 8 unib— 800, 000 Ill!!! ³˙ A ĩ A 8 15, 000 

paymen . ee eme t e 190 arc lamps, 500 watts each, burning 3.700 hours per 
In each case the installation is the property of the consumer at annum, and using 222,000 units ab 24d. per unit, inclu- 
the end of the four years. This, I think, shows that the consumer sive of maintenance ee E E 2.312 
is a distinct gainer by adopting the instalment plan. Who would | 300 kw. in motors, including six mille and factories for 
pay cash when such a means is open to him of having his lighting purposes, and 70 kw. in motors in acold storage 
promises fitted up and inspected for such a small extra payment? | running 24 hours per day. The average demand is 

he above instances show that in the majority of cases the taken ab 10 hours and the average price per unib is 5 
instalment plan of payment is by far the most beneficial to os sie oh amasik cee Lom 000 oe e mile pak 7⁰³ 
the consumer, although, it dosa happen hatin somo cue |" coum, aod asing Sue wu pr oat mle a1} por wait 7,085 
purchase, that the free-wiring plan is the best for him. Total 230.680 


Although the helping of a consumer to lighten the firat cost 
of fitting-up is a goed means of stimulating a demand for 
electricity, at the same time it is nece that a low tariff 
should be adopted, and that such a tariff can be made profitable 
is easily proved by a glance at the annual returns of lighting 
stations. Street-lighting is also a department that requires 
special inducements to ensure its adoption, and this end is 
most easily obtained by a low tariff of, say, 24d. per unit, 
inclusive of all charges of maintenance. 

Tramways.—This department is an important one, and one 
that every municipal electrical engineer should try and combine 
with a lighting system if possible. The bogey one so often 
hears of now—the putting forward of the benefits of having a 
separate supply station—can generally be traced to 5 
on the part of a tramway committee and, perhaps, of an officia 
as well, who, forgetting that both departments belong to the 
same body, wish to be able to say that their department is 
separate from all others. Would they talk in the same way if 
it were a question of supplying a company with current for the 
running of their cara? If a separate station can generate current 
cheaply, the combined station can do so equally well, for, 


although on paper it may be supplying at a lower rate than it 


is costing to produce, the benefit of the extra long-hour load is 
cheapening the whole cost of production, and therefore enabling 
an extra profit to be made on the lighting supply. This can 
be done without any extra cost to the tramway department. 
The acquisition of a 16-hour load is a variable adjunct, and 
even this can be increased by utilising the track at night time 
for running cars for removing the town’s refuse that has been 
collected during the day, and thus save the corporation a large 
amount of carting costs. l 

Stationary Motors.—By offering current on a low sliding 
soale of from, say, 2d. to 3d. per unit—eoupled with a system 
of hiring motors—a very profitable demand should be obtained. 
There is a class of consumer very difficult to obtain, as it 
comes under the maximum lighting rate, and which I have 
often heard engineers say they are better without—I refer to 
the large consumer with a short-hour demand, whose lighting 
is required only at the peak of the load. Why should not this 
lighting be turned into a long-hour demand with a small demand 
in kilowatts? I venture to give an instance of how this might 
be brought about—at any rate, in continuous stations—with the 
aid of a storage battery and a motor-generator. For example— 
a mill or factory using, say, 1,000 16-c.p. lamps at 100 volts. I 
would instal a battery of about 1,000 ampere-hours and a 
motor-generator of about 6 kw. The capital cost of this, with 
switch gear, would coat, say, £630. Assuming the daily average 
demand to be 14 hours, the eurrent required per annum would 
be 27,375 units, which at a charge of 7d. and 2d. would amount 
to £608. 6. 8d. In place of supplying current direct at the 
above priccs, suppose we do so on the following plan, using the 
battery and motor-generator mentioned above. The cost per 
annum should then work out as follows: 
Interest on capital outlay ab 5 per cen... £81 10 0 
Maintenance of battery ab 6 per cet. per annum 


(taking the cost of battery ab £500) . . .. 30 0 0 
Depreciation on remaining portion of capital, 24 per 
n ðV/ 3 15 0 
Proportion of labour looking after plant... 30 0 0 
Oil, water, waste, eto œ om cm sose 5 0 0 
Units used by motor - generator in keeping battery i 
charged, assuming a 50 per gent. efficiency, 54,750 
units at, say, ld, per uni... . . 228 2 0 
.. E £328 7 0 


It will be seen that a saving of £279. 19s. 8d. is made, and 
the central station obtains a large demand in current at a very 
small demand in kilowatts. What follows may perhaps seem 
irrelevant to the subject of this paper, but I venture to give an 
idea of the profits that might be derived if—a big if—eonsumers 
could be brought to the same way of thinking as the engineer. 
I am taking my own town as an example, and I instance only 
existing cases and those promised. The capital cost will be very 
close to the figures given, all contracts having been let and an 
ample amount allowed for contingencies. 


Kilowatt capacity of the station ꝗ . eee 1, 800 
Deducted for reser re . . . e svat 300 
eee eee nenen 1,500 


Neb amount available for use 


The load factor works out at 25:44, and with so high a one 
no difficulty should be found in obtaining a total cost per unit 
of not more than 1°25d. per unit. This would give a total cost 
on the above output of £17,420. A profit of about 12 percent. 
is made before setting aside interest and depreciation and about 
7 per cent. after paying all charges. I have endeavoured to 
place all the figures on a safe basis ; at the same time I can see 
no reason why the total costa should not be brought down to 
Id. per unit. I trust this short paper may be the means of 
obtaining many suggestions for increasing the demand for elec- 
tricity, especially that class which will increase the load factor. 


Mr. H. FARADAY PROCTOR, of Bristol, in opening the 
discussion, complimented the two authors on their papers. 
He thought that one great step in the direction of stimn- 
lating the demand would be attained if they could make 
the public more conversant with the qualities of the electric 
incandescent lamp. Most. people bought lamps taking 
34 watts percandle-power, whereas with current at 5d. per unit 
lamps using two watts per candle-power should be employed. 
(Mr. Proctor did not state where these lamps weré to be 
purchased.) As regards Mr. Potter’s remarks on the repur- 
chase of free-wiring apparatus, he had found that the National 
Free Wiring Company did not charge cost price, as was 
stated, but that the so-ealled cost price included incidentals, 
office expenses, and profit. The figure thus arrived at,. 
with 20 per cent. added, was high. The 14 per cent. por 
annum for depreciation corresponded to a life for the wiring 
of 66 years. He believed that economy would result in 
serviee work from having house-to-house connections made 
so that only one service box would be required for three or 
four houses. He had found that the best consumers were 
in the poorer districts, where the lights were used for a large 
number of hours, and not the high-class shops, which closed 
early. The principle of the charges of the National Free 
Wiring Company seemed to him to be at fault, and he thought 
an instalment system, with option of repurchase, would be 
preferable. Long-hour consumers were discouraged by an 
additional charge per unit. He also deprecated running 
the charge for upkeep of public lamps into the charge for 
current. Thus, at Bristol, it appeared from the aceounts that 
private motors were supplied at a lower rate per unit than 
the public arc lamps, owing to the inclusion of the labour 
and maintenance in the charge for current. Mr. Proctor 
disagreed with Mr. Bishop’s figures for the use of accumu- 
lators for a short-hour load, and stated that from the 
figares given a charging of 30 hours per day would be 
required to get the accumulator charged up to take the 
day's load. The plant suggested by the author was too 
small for the average load, and hence was very much too 
small for winter load. i 

Mr. T. P. WILMSHURST, of Derby, said the subject before 
them was of great interest to all. He endorsed what 
Alderman Potter had said about low costs and low prices. 
He did not favour the arrangements made by the National 
Wiring Company, but approved generally of the maximum 
demand system of charging. Hv noted the good result 
obtained in certain places where some 5,000 additionai 
lumps were obtained by free wiring, but would ask 
Alderman Potter if the units sold per lamp with these was 
not less than the units per lamp fixed in the usual way. 
It was a good plan to take over the street-lighting wherever 
mains were laid, and the street lamps were an advertise- 
ment of the fact that a supply could be obtained. Also 
the electric lighting committee were in this way assured 
of one good customer at least for their extensions. At 
Derby they had permission to replace all gas lamps at 
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previous cost, which worked out to 24d. per unit, and paid 
all right. They had also taken up the supply of motors on 
hire, and in three months had let out 250 hp. in the 
aggregate. This enabled full load to be obtained in the 
daytime for a 500-h. p. steam- engine. 

Mr. F. NEWINGTON, of Edinburgh, remarked that he had 
had no need to stimulate a demand for the electric light, 
and the actual demand in the ordinary way had grown so 
rapidly that they had difficulties in coping with it. He 
did not agree with Alderman Potter over public lighting ; 
that should be supplied at the lowest possible price. He 
believed in hiring out motors. The maximum demand 
system of charging made no allowance for the time at 
which the maximum demand occurred. A two rate meter 
would be much better in this respect, and he (Mr. 
Newington) would like to hear of a good two-rate meter 
which discriminated between night and day loads. Public 
lighting was not so good as a motor load in improving the 
load factor of a station, as it was required over the peak, 
while motors were not. 

Mr. G. H. NESBITT, of the British Insulated Wire Com- 
pany, said that Alderman Potter’s paper showed that the 

usiness side of the Taunton undertaking was in good 

hands. He was partly responsible for the name of the 
National Free Wiring Company, and agreed that it was 
wrong; it should be the National Free of Initial Expense 
Wiring Company, Limited. The instalment system pro- 
posed by Mr, Bishop did not meet the requirements of the 
tenants who held a yearly or three-yearly lease. Such 
occupiers naturally objected to incurring expenses which 
would be wasted if they gave up their premises, and for 
such the free-wiring principle was better. Also, if Mr. 
Bishop’s comparison had been made for eight years instead 
of four, the free-wiring principle would have shown better 
results than the instalment plan. 

Alderman R. RICHARDS, of Bedford, considered that to 
cheapen the public lighting was better than to charge high 
rates and make a profit. Heargued that, owing to the short 

eriod of repayment, the electric lighting undertaking were 
eing worked for the benefit of posterity, and they were 
justified in drawing a sum annually from the rates in 
consequence. : 

Alderman W. BRUCE, of Sunderland, thought it would 
be better for the corporation to engage the National Free 
Wiring Company to do the installation work and to pay 
them for it. The consumers should then be charged two 
separate accounts, one for current supplied and the other 
for interest on the cost of wiring. The present method 
stopped the extension of the electric light into the bedroom, 
which gave a load late at night after the peak had passed. 
Such a load was to be encouraged. The maximum demand 
system also, in Alderman Bruce’s opinion, tended to restrict 
the extension of lighting to the private rooms over the 
shops. He did not hold with the author’s proposal to 
debar those who had their premises free wired from all 
discounts. . 

Councillor BRAND, of Brighton, believed that, with the 
Wright maximum demand system, 7d. for the first hour’s 
average supply was none too much. As regards street- 
lighting on extensions of mains, they found they could give 
three times the light for the same cost. 
however, to give twice the light when replacing gas lamps 
by incandescent electric lamps. The charge of 1d. per 
unit extra for electric energy consumed in lamps “free 
wired” was not fair. Councillor Brand proceeded to 
misquote Alderman Potter's paper, and to prove that the 
misquoted ideas of that author were unfair. 

Mr. J. E. Epccomg, of Kingston-on-Thames, stated that 
the Kingston Corporation had recently received the 
Royal assent to their Bill authorising the expenditure of 
£10,000 on wiring work, but they had not decided how to 
preceed with tho same. The Bill, which was primarily a 
“ Tramway Bill,” becamo an “omnibus Bill” by tho introduc- 
tion of tho wiring or municipal trading clauses. 

Mr. W. A CHAMEN, of Glasgow, did not quite see why 
manufacturing companies should not let out motors on hire 
to be used on corporation mains. The corporation certainly 
could not stop them. Also there was no reason against 
the National Free Wiring Company making their agree- 


ae 


= 


They preferred, 
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ments direct with the consumers, leaving out the corpora- 


tions as third parties. In Glasgow they had found it 
unnecessary to stimulate the demand. New buildings and 
new flats were all laid out with wiring, so that electric 
light was their sole illuminant, and this would force the 
landlords of older buildings to wire them for their tenants. 
As regards rates of charges, it was not fairly evident that 
undertakers might make discriminating charges. He did 
not see why flat rates could not be devised to do what the 
maximum demand indicators did. Thus, at Glasgow, all 
domestic users were to be charged 34d. per unit. A 
domestic user was defined as being the occupier of premises 
in which people sleep. It was argued that a church came 
under this definition, but churches were charged 3d. per 
unit. Offices, which were such poor consumers, should, he 
thought, be charged 6d. per unit, and public-houses, clubs, 
etc., 2d. to 14d. They had no special rates for motors, but 
charged 14d. per unit to all consumers taking a supply for 
five hours per day of their maximum demand. It made 
no difference whether these were used for generating light 
or power. 

uncillor C. Wrst, of Coventry, referred to the good 
work done by the National Free Wiring Company in that 
town, as shown by the figures in Alderman Potter's paper. 
The canvassing of the company had stirred up the other 
contractors in the town, with the result that they obtained 
many more consumers for the Corporation station than they 
otherwise would have done. 

Alderman POTTER, in reply, thanked those who had 
taken part in the discussion for the kind way they had 
referred to his paper. He thought the speakers had 
answered each other on many points. At Taunton they 
had felt the benefit of the energetic canvass by the 
National Free Wiring Company. He did not advocate 
high charges for street-lighting, but that its actual 
cost should be paid to the electrical department. 
He proceeded to quote from a series of letters in 
a Taunton paper to show that many towns charged 
too low prices for street-lighting, and then had to call 
up money from the rates at the end of the year. They 
in Taunton had found coin-in-the-slot meters to be a 
success. There were now some 15 or 16 radiators on the 
Taunton maine, and the heating load from these tended to 
level up the curve of output. 

Owing to limited time, Mr. H. CoLLINGS BisHoP said he 
would send his reply in in writing. 

Mr. ©. S. Vesey Brown then gave a résumé of the 
following paper : 


Electricity Supply for Small Towns. 


BY C. S VESEY BROWN, CITY ELECTRICAL ENGINEER, 
LINCOLN. 


The subject of the paper, as suggested by the council of this 
association was The Best System of Supplying Small Towns, 
but the above title was substituted, the object aimed at being 
to elicit, by discussion, the experiences and ideas of those 
members of the association who have given the matter their 
attention. There is no doubt that the rapid advances which 
have been made in electricity supply in the larger towns of 
Great Britain, coupled with the facilities which modern legisla- 
tion has provided for the purpose of municipal ownership of 
such undertakings as gas, water, electricity, and tramways, has 
prompted the smaller and possibly less densely-populated and 
prosperous districts to apply for statutory powers under the 
Electric Lighting Acts. For the purposes of this paper, the 
author has chosen those towns and districts with a popula- 
tion not exceeding 40,000. At the end of 1899 there 
were in operation six towns under this size: 56 works 
(28 owned by local authorities and 28 by limited com- 
panies); there were also 161 local authorities and 23 
limited companies who had acquired statutory powers, of 
which number 50 local authorities and 16 companies were 
reported to have completed arrangements for equipping works, 
thus leaving 111 local authorities and seven companies who had 
not made up their minds what to do. Of these 111 local autho- 
rities, the following obtained their provisional orders on the 
dates given—viz.: one in 1890; two in 1891; four in 1892; two 
in 1895; and two in 1894; and of the remainder, the larger 
proportion were granted in 1897, 1898, and 1899. There are 
also a large number of applications during the present session, 
of which it is difficult to give an exact account until the orders 
are granted, The analysis of the works in operation, as regarda 
system of distributicn, is as follows. 


THE ELECTRICAL ENGINEER, JUNE 22, 1900 


879 


Local authorities Limited oompanies 

High- tension Low- tension High · tension Low- tension 

alternating. continuous current. e cae continuous aaa 
11 17 1 


e eee I „„ „% % %% %% „% SEF „% „% eee. 2 


and the capital expenditure and results from those in operation 
for more than one year is as follows : 


Local Limited 
authorities, companies. 
14 towns. Nine towns. 

Capital invest £406, 175 £332,490 
Average profit after payment 44 per cent. 


of working expenses 


4 pe 
44 percent. ... (average dividend) 
Kilowatts installed 5,240 . 065 


5'ld. 6 4d. 


It will be seen that to a certain extent the local authorities 
have been obliged to subsidise their works with contributions 
by the general body of ratepayers, for in order to pay interest 
and sinking fand on the capital invested at 3 per cent., and 
repayable in 25 years, a return of at least 54 per cent. is 

needed. The author tried to investigate the corresponding 
gas returns for these towns, but owing to the involved accounts 
of new and old capital, different rates of interest, and also the 
fact that, as a rule, the gas companies supply outside the local 
authorities’ area, the figures would not have been of any real 
value as a comparison. 

Having obtained the necessary powers, the local authority's 
attention is at once directed to a number of questions, of which 
the following are the more important: a choice of system ; a 
selection of a site; the question of an expert to advise on what 
is to be done, and how to do it; the capacity of the generating 
plant ; the extent of the area of supply to start with ; whether 
or not street-lighting should be undertaken ; the price of supply, 
and on what terms there should be a rebate, according to the 
consumption of electricity; are ‘‘ free-wiring ” contracts to be 
entered into, ete. 

It is one of the good fortunes of this country that the 
municipal government, as a rule, is carried on with the firm 
desire to do what is best for the citizens, and the author 
makes no exception to this rule in the case of electricity 
supply, and begs respectfully to point out to the local autho- 
rities in question the advantages of sinking all differences of 
Opinion in politics, etc., when dealing as trustees to a com- 
mercial undertaking for the benefit of the general public. If 
the expert’s advice can be depended upon, the local authority 
can leave all technical details alone, and exercise in a greater 
degree those commercial and managerial qualifications which 
it is presumed have placed them where they are. The choice 
of an engineer to advise and superintend the scheme is a 
knotty point to solve in some places, At times the surveyor is 
asked to carry out the works. Other places depend on a scheme 
propounded by manufacturers, and, again, some authorities 
appoint an engineer, after considerable expense in advertising, 
at a wage of a first-class foreman, who is supposed to be com- 
petent to advise on all the intricate questions in the maintenance 
and construction of the undertaking, which, though small in 
size and area, yet has principles involved which require the 
same consideration as if the undertaking was to supply a greater 
district ; and not only is he called upon to carry out this under- 
taking, but to draw plans and specifications, and in contracts 
prove himeelf as sole arbiter in cases of dispute with manu- 
acturers, who may have in their employ engineers and experts 
of world-wide fame. 

The author's suggestion to small local authorities is that they 
should employ a competent expert to advise and initiate a policy 
and system, and for the first stage of the undertaking pay him 
the usual fees; that then they shculd engage a resid. nt 
manager, whose duties would be to manage both commercially 
aud technically the whole undertaking, and that as extensions 
are required the consulting expert should be called in to 
advise, he being paid an annual retainer to cover the advice 
given. In this manner the local authority would obtain 
the maximum of expert advice with the minimum of 
expense, and, in connection with this suggestion, the 
author would point to the very magnificent results which 
have been obtained ty gas, water, and railway undertakings 
where somewhat similar arrangements have been made. The 
site for an electricity works should be, if possible, near to a 
stream of water, and adjacent to a coal depôt. 
is to be given to either situation, that where easy arrangements 
can be made for condensing the exhaust steam is preferable. 
In the author's opinion it would be a difficult matter to find a 
better system than the three-wire continuous current, supplying 
consumers at a pressure of 200 to 250 volts, the choice of pressure 
being determined by the probable extension of the feeder cables. 
The generating plant should be of a simple and yet efficient 
character; nothing should be installed which has not stood 
the test of time and experience. Lancashire boilers, or, where 
it is possible that foggy weather may be experienced, water- 
tube boilers are equally suitable; 1251b. to 1301b. steam pressure 
seems to be the most suitable standard to adopt. The addition 
of an economiser or feed-water heater is distinotly an advan- 


If preference 


tage, and should not be omitted, especially where the character 
of the feed water necessitates some depositing apparatus to 
soften it. The steam and feed pipe arrangements should be of 
the best character. There should be no possibility of joints 
failing or valves leaking, and in the whole of the system of 
electricity supply there is no policy more penny wise or pound 
foolish than that if the substitution of inferior material or 
curtailment of expense in this part of the generating plant. 
The engines and dynamos should be direct coupled to each 
other, and as far as possible should be arranged in standard 
sizes. By standard sizes is meant the standard size of any 
manufacturer, as near to the expert's standard as possible; 
if the expert's standard is insisted on, additional expense is 
incurred, which in the author's opinion is not warranted. 

At the first stage of the undertaking it is probable that two or 
three sets of from 50 kw. to 100 kw. each would be installed, and 
that as extensions are required 150 kw. to 250-kw. machines would 
be added, the sizes depending on the probable demand to be made 
for power and traction, as well as for lighting. Compound two 
or three crank engines appear to be the most useful type. The 
dynamos, for the first stage, should be so arranged that they 
will balance the three-wire system, if necessary, without the 
assistance of a storage battery. A storage battery should be 
provided of sufficient capacity to take all the lighting that may 
be required between midnight and some time in the afternoon 
of the next day, for, say, two years, after which time it acts 
only as a ‘‘safety valve to the supply pressure. The switch- 
board should be so arranged as to be easily extended, and at 
the same time confined to as small a limit as is consistent with 
safety and ease of controlling the supply. Recording instru- 
ments for various purposes should be used. There is nothing 
more annoying than to be assailed occasionally with the state- 
ment that the supply is or was unsteady at some specified time, 
and there should be recording voltmeters to refute or confirm 
such statements. Each dynamo should be provided with a 
recording instrument to enable its output to be calculated. 

Sufficient attention is not paid to the necessity for keeping 
accurate records of everything in an electricity works. The 
author has had occasion lately to examine the accounts and 
records of most of the undertakings at work in the country, 
and is surprised to find that, for example, fecords as to the 
number of units generated, or the amount of cable laid, and 
other details essential to the good order of such an establish- 
ment are not kept. In the minor details of the works the 
author is inclined to use motors for driving the various pumps, 
economiser scrapers, and cranes that may be required, but 
would make an exception in the case of providing a reserve 
steam feed pump. 

With regard to the distributing system, concentric and triple- 
concentric cables are most suitable. These should be laid on 
what is known as the ‘‘ solid ” system, which serves the double 
advantage of forming a mechanical protection against picks and 
water, and also against electrolytic effects, which may be 
deleterious to armoured cables buried direct in the ground 
where tramways are in operation. The author prefers to adopt 
one standard size of cable (say, 075 square inch to 125 square 
inch sectional area) throughout the distributing network, and to 
throw out feeders of different sectional areas to different parts 
of the network as the demand increases, and by a judicious 
selection of the size of feeders it should be possible at some 
future date, if the district which is being supplied increases in 
value or importance, to use the feeder cables already laid as 
distributors, and relay larger feeder cables ; for just as the gas 
and water companies commenced operations with small pipes, 
etc., so does the electricity undertaking commence operations 
with small plant and cables. The meters used in consumers’ 
premises should be well tested before being put on the circuit. 

With regard to the price of supply, the author is inclined to 
the adoption of a price which will require little variation in the 
future. If a high price is fixed to start with, it is certain to 
have the effect of restricting the output, even though a profit 
may be made, and the intention of the Legislature in granting 
the local authority powers (which amount to an absolute 
monopoly), is undoubtedly not that electricity should be for the 
rich, but for those who desire to avail themselves of it; and. in 
connection with these remarks the author would add that a 
broad policy of extending the network cables over a considerable 
area of the district each successive year will have the effect in 
the long run of establishing a good connection ‘amongst all 
classes of inhabitants. : ee 

In concluding this paper, the author-would refer to the-supply 
of electricity in those towns where the gas nnderiaklogi carried 
on by the local authority, and would suggest the. following. 
possible solutions of the difficulty which may occur in these 
cases: (1) if the town is within the area of supply of pne of 
the large power-distributing companies, who are, or will shortly 
be operating, then a cheap and efficient way would be to lay 
down a network of distributing mains, and allow the company 
to supply in bulk” what electricity is required, the local 
authority retaining the distribution of the energy and the 
collection of the accounts in their own hands ; (2) to lay down 
a network of distributing mains, and instal a gas-engine plant 
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to the extent of probably 150 kw., as a pioneer undertaking, 
aE if the demand requires, then to put up a steam generating 
piant. : 

The author has felt some diffidence in going beyond the 
bare outline of the suggested arrangement for dealing with this 
problem of supplying these small towns (on account of the many 
varied conditions which obtain, say, for example, in towns in 
Devonshire, Staffordshire, Durham County, or in the North of 
Scotland), and hopes that the discussion will elicit information 
which will be useful to guide the powers that be into the right 
groove towards the establishment of efficient and successful 
electricity works all over the United Kingdom. 


Mr. G. M. Harris followed with another paper on the 
same subject, which reads as follows: 


The Lighting of Small Towns. 
BY C. M, HARRIS, ELECTRICAL ENGINEER, BRAY, IRELAND. 


The lighting of small towns is a problem requiring very 
careful consideration, not by reason of any engineering 
difficulties, but by reason of the difficulty of making such an 
undertaking pay. On account of the profits being necessarily 
small, the lighting of small towns will continue to receive little 
attention from private companies, except they be very plucky 
ones. The matter will, therefore, be left for the consideration 
of the local authority, who will be content, or, at all events, 
should be, if at a reasonable coet they are enabled to carry out 
the public lighting of the town, and at the same time place a 
supply of electricity at the disposal of its inhabitants. The 
measure of the success of such an undertaking should then be 
judged, not by actual return made in the shape of profit 
shown, but upon truly municipal lines—i.e., by the efficiency 
and cost of the public lighting and the rate at which a 
supply of electricity is obtainable for private use. Small 
towns mean small consumers and usually a scattered area. The 
distributing charges will be heavy, so that if there is to be any 
hope of succeas the generating charges must be light, which 
means that the site for a generating station must have very 
special natural advantages, such as good water power, or 
facilities for cheap fuel, or a combination of the two. Where 
there are no such advantages, there appears to be no alterna- 
tive but to wait for the great power companies to picx up such 
small areas as may be within their reach or upon the direct line 
of route of their mains to larger ones. 

Assuming that the conditions are favourable for generating 
or obtaining a supply at a low cost—at the commencement the 
public lighting should be provided for and taken over, and pro- 
vision only made for private consumers where such are certain 
to come on in a reasonable time. The policy of laying the 
mains for private use well in advance of the demand, though 
justified in wealthy areas, would not be so in small towns, where 
the conditions are different. The prospect of profit in supply- 
ing small and scattered consumers being very small, there is 
no room for speculation, and it is of the utmost importance that 
the capital expenditure be kept as low as possible, and that no 
capital should be unproductive. It therefore follows that the 
system of distribution should possess the maximum of flexibility 
at the minimum of cost. Now that distribution up to 200 volts 
has been successfully established, there are, of course, many 
towns where direct current would be feasible and no doubt 

referable, but in the majority of cases high-pressure alternat- 
ing current with transformers in street-pits and occasionally in 
houses would be better. Where the area comprises a number 
of private houses and mansions, standing in their own grounds 
and of necessity widely scattered, but nevertheless desirable to 
reach, the. alternating system is the only one commercially 
ible. This question, however, will, of course, be governed 
y the circumstances in any particular district, but the question 
of the actual cost of mains will always remain- a serious item 
telling against economical distribution on a small scale. 

It is therefore the object of this paper to deal with the 

matter of cheap mains and mainlaying, that being, I consider, 


the most important point—the one which lies nearest towards 
a solution of the problem under consideration. I therefore 
propose to bring to the notice of this association two cheap and 
effective methods of mainlaying of which I have had experience 
at Bray. First, as to the mains in operation at Bray, there 
have been over six miles of high and twenty-seven miles of low 
tension laid direct in the ground sinoe 1892, and during that 
time we have never had a fault on the main line of cables them- 
selves, except where mechanical injury had caused it, and this 
has very seldom happened. Any trouble we have had has been 
due to defects in the filling material of the jointing boxes, now 

overcome, so that this system of laying may claim to have been 
well tried. In fact, I think the Bray mains are the oldest 
paper-insulated cables in the kingdom, other than those 
from Deptford. The cables are concentric lead-covered and 
unarmoured—they are taped, but this is, in my opinion, a dis- 

advantage. In laying, the bettom of the trench was eovered with 

about Sin. of puddle clay, well wrought, the cables laid in and 

covered with another Sin. of puddle clay, evenly put on, and a 

7in. by lin. board placed on top, the trench being then filled. 

Latterly, the timber used for mechanical protection has been 

larch—being simply the small larch trees, 7in. thick in the 
butt, sawn half. This timber stands well in the ground, 

requiring no special treatment to preserve it, is cheaper than 
deal boards, and more effective, being thicker. The effect of 
the puddle clay, impervious to moisture, is to protect the lead 
covering from any contact with acids or salts in the soil which 

would attack it, and it has proved so effective that when the 
cable is now, after eight years, exposed, the lead is absolutely 
unattacked. The braiding of the cables has rotted, proving to 
have been an unnecessary expense. It might prove a source of 
danger if it allowed a passage of water charged with matter 
which would attack lead, the life of a lead-covered cable being 
practically the life of the lead. As to the jointing, no clips are 
used ; the inners are married and soldered in the usual way, the 
outer wires are drawn to one side and soldered together, forming a 
loop, allsoldering being done well clearof thecableinsulation. The 
joint is contained in a cast-iron juint-box divided longitudinally 
on the line of two bottlenecks for entrance and exit of cable, 
and having on the top side a large hole for filling (not less than 
lin.) and a smaller hole as air vent, closed by screwed plugs. 

The cables are served with spun yarn up to the diameter of the 

bottlenecks, and no other packing of the glands is found 

necessary. The joints having been made and the box screwed 
up, molten pitch is poured in ; the outer side of the bottlenecks 

beyond the spun yarn serving is also filled in with pitch, hollows 
being dammed in the clay for the purpose, and here fine clay 

mixed with the pitch forms a cement which effectually seals up 

the bottlenecks and proteets the cable from injury where they 

enter and leave the box. Such a joint is cheaply made and fulfils 

every requirement. It demands only care and requires abso- 
lutely no special skill, a very important matter in a small town. 

This, and the fact that it is both electrically and mechanically 
sound, gives a joint so made advantages which no form of joint 
made with clips which the writer has seen can claim. here 
any transformer pite lie on the route all cables are brought into 
the pits and are joined there, inners and outers, with loops of 
cubber-covered single cables ; disconnection of any length of 
cable for tracing a fault is done by snipping these loops, and this 
works well under our conditions. Of course, in a large scheme 
where the expense was no object, disconnecting boxes would 
be preferable, but when used they should certainly be 
placed in pillars above the ground, and so above the reach 
of flooding, and not in watertight boxes underground. As 
far as the writer is aware, the insulation resistanee of mains 
in operation is not usually easily obtainable, but he has reason 
to believe that the above are more than ordinarily low. This, 
however, in no way reflects on the cables; it is partly due to 
the fact that originally oil was used in the joint-boxes, but was 
soon abandoned, not, however, before the cable ends had 
suffered, due to water mixing with the oil: the repairing of 
these ends accounts for the large number of joints. The main 
cause of the low insulation is due to the large number of joint- 
boxes, which still contain a mixture of tar and pitch (the tar 


PARTICULARS OF THE INSULATION RESISTANCE OF THE HIGH TENSION MAINS. 


--Insulation resistance-- 


Number of Equivalent 
Number of | 85 Year laid. | Length in | under- Number of With 8 V 
main. à : miles ground 1005 aa Outer to , Inner to | Inner to |transformers W ©, 
joints. iG earth, earth. outer. connected. 5 
1 0229 155 3 17 7 176 137 1 69 18 059 
2. ( 9125 1355 1-58 41 13 133 133 173 66 1-64 
33 0229 1892 "875 28 i 8 4 8 1:04 40 35 
A 4. 10 0128 1892 2:17 50 4 44 314 1˙10 ‘20 "434 
re circa 
5 7 909 1892 5⁴ 14 6 338 758 846 28⁵ 15 
6 0128) 1808 146 7 6 1'8 3°42 2-66 181 2-09 
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having been added as a precaution against cracking of the pitch 
This mixture is inferior in every way to the pitch alone, which 
now always used. The fact that the resistance from the inner to 
the outer is in the majority of cases greater than that to the earth 
is no doubt accounted for at the joints, where the resistance of 
the pitch has been weakened in the manner indicated, and the 
surface of the outer is small in comparison to the surrounding 
box. Their condition, however, causes no anxiety at Bray, as 
the tests are practically identical with those taken in 1893. The 
cables have been perfectly steady all along, and have lived to 
see much of the more elaborate and costly draw-in system 
placed on the scrap heap. The cost of laying the cable 
described was under ls. per yard of trench, made up as 
follows: opening and filling trench 20in. deep, including 
mixing of puddle clay, from 3d. to 6d. per yard; puddle clay 
at 2s. 6d. per ton, sufficient for three cables,-3d. per yard; 
7in. by lin. board, for mechanical protection, 2d. per yard; 
the average cost of a joint being under 10s., as follows : joint- 
box complete, 4s. 6d. ; pitch, solder, fire, etc., say, 2s. 6d. ; 
labour, 2s. 6d.—total, 9s. 6d. 

Sufficient has been said perhaps to show that such a system 
of laying and jointing mains is cheap and reliable in any case 
in which no danger from electrolytic action is feared—as where, 
for instance, a tramline passed through a town, in such a case 
the lead would need protection, and recourse to some solid 
system seems inevitable ; bat a small town cannot afford the 
luxury of lead-covered cables laid in this way, and the lead 
seems to me quite unnecessary, serving no p es which 
would not be equally served by any cheap covering which would 
protect the insulation from damp up to the time of being laid, 
after which it requires no such protection. If the cables are 
coneentric the outer insulation can be reduced to that thickness 
which, with the filling, suffices for the voltage carried ; if 
the cables are not concentric, then the covering of each 
may be reduced to that thickness which, with the filling, 
is good enough. The question is, how much the insulation, 
other than that of the filling compound, may be reduced ? 
My impression is that, driven by consideration of cost, we 
shall see this extra insulation year by year reduced in amount 
till, for low voltage, we come to the bare conductor laid on 
insulators in the solid filling, and for higher voltage, con- 
ductors laid on the same system with very slight extra 
insulation, relying mainly upon the filling compound. The 
inevitable result of this will be that we shall for the conductors, 
use iron or other metal, or alloy, cheaper than oopper, since 
the prohibitive cost of the increased insulation, due to bigger 
cross-section for the same conductivity for such metals, will 
not have to be faced. At Bray we tested, some years ago, 
80 yards of bare copper mains laid on the solid system, and 
although roughly laid and badly insulated, the filling com- 
pound being a mixture of bitumen, tar, and sawdust, this 
nevertheless stood 1,000 volts for 12 menths, and 100 volts 
for two years afterwards, and was then only taken up on 
account of building extensions. From that experiment and 
subsequent experience I believe it is perfectly possible even 
now for voltage, say, up to 500, covering all low-tension distribu- 
tion for light and traction, to use wires covered with, say, a few 
layers of paper and a light braiding varnished, and the whole 
laid in troughing filled in with plain piteh at 10s. per ton, 
which, for all sizes of copper above, say, 0°25in. sectional area 
would be cheaper than any cable in the market. Whatever 
be the nature of the solid system, the compound for filling both 
joints and troughing should be ordinary pitch, which has the 
advantage that it oan with ease be chipped out, and is cheap. 
In most small towns, for the public lighting of outlying country 
roads, overhead bare wiring might be employed, for doubtless 
the sanction of the Board of Trade for their use, at all events 


for the first few years, might be obtained. On the whole, | 


however, the regulation preventing the use of overhead wires 
does not press very hard upon small towns, where usually labour 
is cheap and the roads easily opened. 

Returning to the general question, it may safely be said that 
where gas has been well established the outlook for a private 
consumption of electricity will be in inverse proportion to the 

rice charged for gas; for where a high price prevails, the 
nhabitants will be found educated to the closest economy in its 
use, and it is surprising how far this can be carried. 


Mr. J. E. Epdcoux disagreed with Mr. Vesey Brown’s 
remarks on the choice of anengineer. He thought it would 


be well if the smaller corporations and urban district councils | 


were to consult the Municipal Electrical Association on such 
points as the selection of a suitable man to design and run 
their station. This would be fellowing the practice of such 
authorities in consulting the presidenta of the Institutes of 
Civil Engineers and Mechanical Engineers when experts 
were wanted. A fair salary should, of course, be offered. 
In certain cases it was better to pay an expert when laying 
down the plant, and to retain a cheaper man to run the 
same after completion. Extensions should be in the hands 


did not retain its composition if stored. 


of the resident engineer, and he held that if this engineer 
was not capable of carrying them out, he must be incapable 
of running the works properly. 

Mr. H. L. P. Boot, of Tunbridge Wells, said that small towns 
were most difficult to equip, as such a keen balance between 
capital expenditure and probable income must be kept. 
In a small town a 1d. rate produced such a small sum that 
an over capitalised undertaking might be a heavy burden 
on the people. Ho did not consider economisers paid for 
the eapital outlay on them if water-tube boilers were used. 
In small towns the public lighting was always a good 
nucleus for the electric lighting load. 

Mr. R. QUIN, of Blackpool, did not hold with Mr. 
Edgcome’s suggestion to make the association act as a 
tout for embryonic consulting engineers. It would pay a 
small town better to employ a good consulting man at first, 
in order to get their plant and mains properly laid out. 
He believed there was one syatem of supply, which had not 


yet been described or tried, which had a future before it— 


it was to work with a refuse destructor and a Dowson 


gas plant. At light loads the steam would be pissed over 
anthracite, and the gas produced would be stored. This, 


he thought, would be more economical than electric or 
thermal storage. 
Mr. S. E. FaDDEN, of Greenock, did not like triple-con- 


centric cables ; three single cables laid on the solid system 


was better. He would ask Mr. Harris if the pitch had not 


attacked the load on the cables at Bray. 


Mr. TREMLETT CARTER said that gas-engine stations 


were not really so bad as they were represented to be. 


Mr. Quin’s plan, however, would fail, because Dowson gas 
The hydrogen 
leaked out through the iron plates of the receiver. 

Mr. H. C. BisHop said he had 5 had charge of 


the Leyton station, and considered a gas plant satisfactor 


if not more than 400 kw. were ever required. For small 
stations it gave cheaper cost than steam, especially now 
coal was so dear. The change-over to steam, however, was 


most costly. 
Mr. Vesey BROWN, in reply, briefly referred to the 


points raised. The argument that the man who lived in a 


place was best fitted to design the station was a fallacious 


one. He only suggested that gas might be used in pioneer 


work in small towns owning gasworks. 
Mr. Harris also made a few remarks, and said that the 


lead in the cables at Bray showed no deterioration from 
the pitch after eight years. 


The members then adjourned to the town hall, where, 


by the hospitality of Alderman Calvert, the chairman of 
the Huddersfield Electric Lighting Committee, they were 
entertained to lunch. The following is the menu of the 
luneb, which was excellently served : 


Menu. 


CLEAR SOUP, 
SALMON, MAYONNAISE SAUCE. 
ROAST LAMB, MINT SAUCE, CROP OF BEEF, BRAIZED BEEF, 
CHICKEN AND HAM. OX TONGUE, 


SALAD. FRUIT TARTS. CHEESE. COFFEE. 


Tho toasts after the lunch wore " The Queen,” proposed 
by Alderman CALVERT ; Mr. PEARSON, of Bristol, proposed 
the health of Our Host”; and Mr. FARADAY PROCTOR, 
„The Mayor.” The acoustic properties of the hall did not 
equal the excellency of the repast, and only the Mayor 
succeeded in making himself heard where we sat. 

The afternoon attractions were a trip to Bradford and 
visits to various local works. 


(To be continued.) 
-epp 


British Iron Trade Association — The annual 
conference of this association was held last week at the 
Westminster Palace Hotel, Sir J. Jenkins, M.P., presiding. 
The subject of “ British Traders and British Railways, wit 
Reference to the Control and Cost of Mineral Transport” 
was introduced by the president. There was also read at 
the meeting a paper by Mr. H. J. Skelton on the question 
of “ What is the Competitive Outlook in the World’s Iron 
and Steel Trades, or, more particularly, for the British Iron 
Trade? 
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MR. MOUNTAIN’S ADDRESS. 


Among the many good things Mr. Mountain says 
in his address, and suggestions made, we may 
perhaps be allowed, in the first place, to disagree 
with one—a little one—suggestion. With almost 
everything else we are in accord, but, please, no 
more examinations. The President of the Muni- 
cipal Electrical Association says: Time has not, 
however, removed the man who does jerry work— 
indeed, it seems as if those workmen who are fit 
for nothing else become infatuated with wiring, 
and are really the cause of the bad work 
which is being done in so many towns. One 
way out of the difficulty would be to organise a 
system of examination in connection with our 
association, so that good men with a knowledge 
of their work could obtain a certificate. a 
Examination means attempting to reduce all the 
examined to one dead level. In this case it means 
more : it means that the examiners arrogate a much 
more perfect knowledge of things electrical than 
experience in an industry not more than twenty 
years old would lead us to expect. There may be 
and are certain details of practical wiring upon 
which all are agreed, but after these few details 
there is little or no agreement. Mill, in his essay on 
“ Liberty,” said: “Eccentricity has always abounded 
when and where strength of character has abounded, 
and the amount of eccentricity in a society has 
been proportional to the amount of genius, mental 
vigour, and moral courage it contained.” According 
to the average man, everybody is eccentric who 
dares to disagree with him; yet unless there was 
this disagreement there would be no improvement 
of any kind—a deal level of wiring, uniformity, 
all work rigidly to one specification. Surely this is 
not what we want. Jack is as good as his master 
when both have passed the examination. Slaves to 
custom are slaves to mediocrity. Individuality, 
capacity to initiate, are the things wanted, and wanted 
abundantly. However, let us pass on to another 
question, with which all will agree that too much 
discussion upon it cannot take place. Discuss to-day, 
discuss to-morrow, and next day, and new features 
will arise, new conditions appear, and in the end we 
shall admit that time alone will solve the problem. 
Mr. Mountain says, We are constantly extending 
without being able to form any very correct idea 
of the ultimate size of our works. That 
is perfectly true, and the figures he gives are 
valuable, and should assist in driving home the 
view that in designing a central station the end 
as well as the beginning should be kept in 
sight. No doubt the Local Government Board is 
answerable for a good many mistakes that have been 
made, in that authorities are more or less afraid 
to consider the future, and restrict action to the 
estimated immediate requirements. Preparatory 
work can hardly be reproductive, and surely it 
is within the bounds of practical business to 
find a method whereby to relieve the debt from 
unnecessary payment till the apparatus for which 
it was incurred come into use. Another point 
emphasised in this inaugural address is that the 
average charge per unit by municipalities is less 
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than that by companies, and this is a very 
important point when comparing the monetary 
results of these undertakings. A summation of the 
units sold by municipalities and by companies will 
show the loss or gain because of this difference 
in charge. Lastly, we are glad to see the views we 
have so often put forward in regard to motor vehicles 
somewhat corroborated by Mr. Mountain. The 
object is to replace horses, and to do this vehicles 
which can compete with railways are not required— 
only such as can be depended upon to maks, say, a 
maximum of twenty miles per day; and if designers 
and manufacturers will provide these, a great step 
will be gained. 


ee 


THE POWER BILLS. 


The committee of the House of Commons presided over 
by Sir James Kitson on Monday resumed the considera- 
tion of the Lancashire Electric Power Bill, when the case 
of Southport in opposition to the Bill was opened by Mr. 
J. D. WILLIAMS, who submitted that, having regard to the 
character of Southport as a high-class watering place, which 
had its own electrical undertaking, and to the fact that 
behind Southport were some 250 square miles of purely 
agricultural land, there was not the slightest probability of 
the proposed company ever being asked to supply the 
district. The Corporation could do better than the com- 
pany would do, and he objected to the company being 
granted powers which could only be useful for prospectus 
purposes. As to how a municipality was injured if electric 
pamar could not be supplied in its area without its consent, 

e urged that the municipalities were quite alive to the 
importance of supplying cheap electricity, and perhaps, he 
suggested, the true solution of the problem was not the 
handing over of large areas to a speculative company, but 
the combination of local authorities themselves. 

The Mayor OF Soutuport (Mr. Griffiths) then gave 
evidence as to local matters ; also, in answer to the question 
of how they were injured if the company could not supply 
without their consent, the Mayor stated that Southport 
would be injured, just as other municipalities would be 
injured, by having cstablished in one of the wealthiest 
counties in England a protected company, with which no 
one could compete except after the promotion of a Bill in 
Parliament. If, on the principle of water boards, munici- 
palities could combine and distribute electricity within their 
areas they might be able to confer great advantage on tho 
community—greater than any company could possibly 
confer. He thought this a most inopportune time to inter- 
fere with what was being done. The supply of electricity 
had hitherto been somewhat of a speculation, and local 
authorities had been afraid to embark money in such under- 
takings, but now the question of its supply had been placed 
on a trading basis, and he believed there were at present 
some 20 Bills in Parliament promoted by local authorities, 
the effect of which would be to double the output of elec- 
tricity within the next 18 months. At a time when the 
municipalities had shown they appreciated the importance 
of the matter, Parliament were asked to put a large com- 
pany in a protected position, and this, he held, would be 
disastrous to one of the wealthiest portions of Lancashire. 

Mr. TAIT, the Southport borough electrical engineer, was 
also called, and, in cross-examination, said he was not aware 
that in Germany agriculturists were combining in order to 
obtain for themselves a cheap supply of electrical power. 

On behalf of the municipal boroughs opposing the Bill, 
which he said were the whole of the boroughs south of the 
Ribble except Blackburn, Mr. BALFOUR BROWNE, Q. C., agreed 
to the full with the declaration of the committee as to the 
value of electrical energy as a means for transmission and 
application of power, and, further, that its importance to 
the industries of the country was unquestionable. This, 
however, was a totally different thing from approving of 
the present Bill, which, he contended, would not put a 


supply of cheap electricity withia the reach of everybody 
in the district. The promoters were grasping at a large 


area of country in order to get a footing for some ulterior 


object. They sought to supply an area of some 1,100 
square miles, and he should show conclusively that the 
supply of too large an area did not really tend to 
reduce the cost of production, and that local authorities 
acting within reasonable areas were able to supply more 
cheaply than the company would be able to do. He 
submitted that the Joint Committee of the two Houses 
of Parliament never contemplated that wayleaves should 


be granted promiscuously over such a vast area, nor that 


a company should be allowed to step in where a municipality 
had been doing its duty. In the present case the munici- 
palities within the area had spent 2} millions sterling in 
the development of their electrical works, and were proposing 
to spend as much again. 

The CHAIRMAN, after the luncheon interval, said that 
Mr. Balfour Browne had indicated that there was some 

rejudice in the minds of the committee with regard to 

anchester. He was sure no observation had fallen from 
any member of the committee which would justify such 
a remark, and, personally, he desired to say that he had 
met the members of the Manchester Electric Lighting 
Committee at Leeds, and was much struck with the energy 
and enterprise of Manchester. 

Mr. BALFOUR BROWNE assured the committee that in 
anything he had said he had no intention whatever of 
imputing prejudice. What he was anxious to prove was 
that these great towns in South Lancashire had, as far as 
possible, done their duty to the public in reference to the 
supply of electricity. For instance, powers were given to 
Manchester in 1890 to supply an area of 20 square miles. 
They were supplying a district of 36 square miles, and he 
hoped to be able to show the committee that 36 square 
miles, or a radius of something like 10 miles, was the limit 
at which electricity could be cheaply supplied. The average 
price the Manchester Corporation supplied at was 3:'33d. 
per unit and for power 14d. per unit. Liverpool, again, 
was supplying energy for lighting at 3°93d. For street- 
lighting Liverpool was charging 229d. and for tramways 
‘94d. The whole cost of production in Liverpool was a 
great deal less than the cost of the mains from the St. 
Helens generating station. The present scheme was a bad 
and unfair one. There was no place for this company, and 
he would ask the committee to reject the Bill. 

Alderman IIIGGIN BOTTOM, chairman of the Electricity 
Committee of the Manchester Corporation, stated that a 
conference of Lancashire boroughs had been held to 
consider this Bill. The boroughs included Liverpool, 
Warrington, Widnes, Wigan, Southport, St. Helens, 
Bootle, and Chorley, and a unanimous resolution was 
passed that the Bill should be opposed. I: was then the 
opinion of those present that the presence of such a com- 
pany was not necessary in Lancashire, and that the pro- 
moters should not be entrusted with the great powers 
sought by the Bill. There were 27 boroughs in Lanca- 
shire, with a population of upwards of three millions and a 
ratable value of £14,000,000. These boroughs had already 
expended under provisional orders a sum of £2,136,000, 
and they had authorised a further expenditure of 
£2,100,000 in the extension of their electrical under- 
takings. Manchester alone contemplated an expenditure of 
£1,250,000 on electrical undertakings. The representatives 
of the boroughs strongly objected to the promoters having 
the power they sought to traverse the streets without the 
consent of the local authority. Any economy effected in 
the cost of coal carriage by the company would be more 
than absorbed by the enormous cost of laying the mains 
over the distances contemplated. 

The committee then adjourned till Tuesday. 


TUESDAY. 


On Tuesday Alderman HIOGGINBOTroM was further 
examined, and stated that if the cables for the conveyance 
of the company’s electricity were to go through their 
streets, their nature and the manner of their laying should 
be under the control of the local authorities. This was 
promised by Mr. Ritchie on the second reading of the Bill. 

Mr. ARTHUR B. HoLMESs, borough electrical engineer of 
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Liverpool, was then called, and stated that Liverpool was 


strongly opposed to the Bill. It would inflict great damage 


and inconvenience, without conferring any public benefit. 
In his opinion the calculations of the promoters were not 
sound. He saw no provision in the estimates for the cost 
of the construction of transforming stations in the area of 
supply, or for the apparatus that would require to be fixed 
in these stations, and no provision for duplicating the mains. 
In his view the proposed load factor of 35 pe cent. was 
urely imaginary, and could not be attained in practice. 
Electric supply mains were already laid in the principal 
streets of Liverpool, and they could not get a single wire 
down in certain of the streets owing to their crowded 
state. He thought that where compulsory powers were 
given to a company to lay mains the local authority should 
have power to supervise the laying of the mains. He did 
not think the pro of the Bill satisfactory as regarded 
the customers. They did not provide that the supply of 
energy should be of the pressure or form that the 
consumers might require. The schedule of prices appeared 
to be too high. An authority applying to the company 
for a supply was required to give a guarantee to take a 
supply to the value of 20 per cent. on the cost, not only 
of the mains, but of everything except the generating plant. 
Cross-examined, Mr. Holmes said the promoters could 
not possibly give the Corporation proper protection, as 
the Corporation wanted all the room in the streets for 
themselves. He did not know of any street in which the 
room would not be required by Liverpool for its own 
urposes. Questioned by the committee, he said the 
argest consumers of power in Liverpool were the printing 
establishments. The largest motor was 50 h.p. The 
expenditure for electri 
million, and he thought that would suffice for the next 
two years, though in future this expenditure might be 
doubled. So long as this expenditure brought a proper 
return and supplied a pee want he saw no reason why 
it should be limited. He was not afraid that the progress 
of improvement might lead to a largo loss by plant becom- 
ing obsolete. Further questioned, witness said that at 
present they supplied 800 h.p. for power. If they were 
called upon to supply the docks with mechanical power, it 
would amount to several thousand horse-power. 
The committee then adjourned till Wednesday. 


WEDNESDAY. 


On Wednesday, Sir W. H. Preece, late chief electrical 
engineer to the Post Office, was examined by Mr. Lewis 
Coward on behalf of the opposing corporations, and 
expressed the opinion that the electrical industry was on 
a sound and well-controlled basis, that the public were well 
served, and that they got cheap lighting. He knew the 
industry was well developed in Lancashire, as he had been 
consulted a good deal in connection with works in that 
county. He was one of the original engineers consulted 
by Manchester. His firm was now lighting Warrington, 
and he was joint engineer for the development of tramways 
in South Lancashire. The Liverpool Overhead Railway, 
also one of the earliest undertakings of the kind in this 
country, was also worked with great success. He was also 
engaged in other electric work in Lancashire. Generally 
the use of electrical onergy at Liverpool would, he thought, 
compare with any other portion of the world. St. Helens, 
again, was a good illustration of this development, it being 
the first town in the country that had combined the work- 
ing of the tramways with their electric lighting installation. 
The company would find most powerful competitors in 
South Lancashire, and private enterprise was also a big 
factor in the district. 

In reply to other questions, Sir W. Preece said he 
thought the local authority ought to be consulted as to the 
route for laying the cables. He would not go so far as to 
say that no public advantage would be gained by the 
wholesale granting of wayleaves sought by this Bill, but he 
thought that the granting of wayleaves should be given 
with very careful consideration, and that a company like 
the present one should not be afforded powers which had 
not been granted to the Postmaster-General and refused to 
every licensee of the Postmaster-General. To distribute 
electricity at a distance of more than 20 miles from the 


purposes was approaching a | 


Lord Kelvin 
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enerating station would not, in his opinion, be economical. 
The company’s stations were net in the right places. 

Cross-examined by Mr. Pollock, Q.C. (for the promoters), 
he stated that it was true to say that if Widnes had been 
dependent on municipal enterprise, it would at the present 
moment be without electric lighting altogether. There was 
a great difference of opinion amongst engineers as to whether 
it was better to lay the mains on the solid or the draw-in 
system. That was a question in which he thought the 

oard of Trade might have the final voice. 

Questioned by the Chairman, he said he adhered to his 
opinion that the development of electrical energy for power 
purposes in England was far advanced. He knew that 
expressed a distinctly opposite opinion, 
but he did not think Lord Kelvin had had as good oppor- 
tunities of judging as he had. 

In answer to the committee, Sir W. Preece said if the 
municipalities were properly protected in the matter of 
wayleaves they would not object to the Bill. All they 
said was that they were distributing power better in their 
own area than anyone else could, and why admit out- 
siders to come and interfere? Power of this kind was 
very much needed in certain parts of the country, but 
not so much in this part as in others. He advocated the 
Bill passing, subject to provisions safeguarding certain 
interests. fio considered 10 miles the limit of economic 
distribution underground. 

Major CARDEW, late electrical adviser to the Board of 
Trade, said he thought the municipalities should direct the 
route a cable should take and be themselves able to lay the 
cable. There should be some date after which unexercised 
powers should be revoked or should lapse. 

The TowN CLERK OF ACCRINGTON (Mr. Aitken) also 
gave evidence on behalf of the Corporation against the Bill. 

The TOWN CLERK OF SALFORD (Mr. Evans) stated that 
the Bill had been carefully considered by the Parliamentary 
Committee, and they objected to its provisions on several 
grounds, especially to the power the company would have 
of interfering with the streets. 

Alderman Sir BoSDIN LEECH, of the Manchester Water- 
works Committee, stated that there already was consider- 
able difficulty in laying mains owing to the congested 
condition of the roads. If the proposed company were to 
supply these districts with electricity, the difficulties already 
experienced would be greatly increased. 

T. De Courcy MEADE, city surveyor of Manchester, 
explained the crowded conditions of the streets in Man- 
chester in regard to pipes and mains, and the objections 
there were to the interference of any outside authority. 
The National Telephone Company, who had made an 
arrangement with the Corporation for underground wires, 
had allowed the Corporation to carry out the work. The 
Corporation themselves had very great difficulty in finding 
any more room for mains and pipes, and to allow the mains 
of this company to pass through their streete merely for 
the purpose of supplying some other district with electricity 
was, in his opinion, very objectionable. 

Mr. T. GEE (Mayor of Wigan) gave similar evidence with 
regard to the streets of that town. 

The committee again adjourned until Thursday. 


THE ENGLISH ELECTRIC MANUFACTURING 
COMPANY’S WORKS. 


AN OBJECT LESSON. 


It is a long cry from London to Preston, yet the lesson 
to be learnt is quite worth the journey. To those who 
cannot take the journey, or who cannot find time to read 
the lesson, we may try to make it clear, although 


‘* Another’s tongue is rough and overfree ; 
Let's call it bluntness and sincerity.” 


Quite recently the Times, in a series of articles on American 
competition, has been telling some pretty plain truths in an 
able manner, and in a way that is calculated to do a 
considerable amount of good. It may be that English 
business men are not so wholly ignorant of what the Times 
has told. It may even prove that the sketch is a little 
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highly coloured, and that the nation is not quite so bad 
as has in these articles been painted. Assume, however, 
for the moment that it has lost caste as a nation of 
shopkeepers, and all that is said to its detriment is true; 
assume that nothing but a total change of method will 
revive decaying industry, even then we imagine a visit to 
these works will go far to prove that the new leaf has been 
turned, and that the old dog will wag his tail again. 

Mr. Skelton, in his paper read before the British 


BOILER HOUSE 


Iron Trade Association, tells us that the American is 
never satisfied till he can get a machine to do the work in 
hand. The Times writer tells us the same thing in different 
words. Both place a high value upon the extensive use of 
machinery, especially upon the best types and of the most 
modern design. Antiquated machines are of little more 
value than manual labour with the old tools of last century. 

Of course, there is nothing new in all this. The writers 
on political economy long ago told us this and much more, 
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but then the warnings or the suggestions of economists 
have always fallen flat, probably because, in the first place, 
there was a large amount of chaff among the wheat, and, 
in the second place, the time was not ripe to give effect 
to some, even, of the good suggestions. Be that as it 
may, undoubtedly America, where every man wants to 
boss a machine, gave the idea which has resulted in the 
erection and equipment of the English Electric Manu- 
facturing Company’s Works. Tramway work was in the 
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A vast development was foreseen. America has 


air. 
taken the lead in this clasa of work, but English capitalists 


were not too proud to learn, and to adopt. Limitations of 
s must excuse us from further comment, and we 
therefore proceed to a description of the works which we 
visited last week, and, in a measure, assisted to inaugurate. 

A significant indication of the field which has been 
waiting for a manufacturing organisation of this kind is 
found in the fact that these new works start with orders in 
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hand which will tax their capacity, large as it is, for close 
upon a year to come. We propose before entering upon 
a description in detail of the works themselves to mention 
briefly the circumstances under which this most important 
undertaking has come into being, and the reasons which led 
to the selection of Preston as the site for the new works. 

Organisation.—Less than two years ago certain gentlemen 
closely connected with traction undertakings, foreseeing 
the extent to which the demand for tramway rolling-stock 
was likely to exceed the supply from existing shops in this 
country, even when augmented with American importa- 
tions, organised the Electric Railway and Tramway 
Carriage Worke, Limited, at Preston, and erected on an 
excellent available site of 14 acres on the Strand road, 
near the docks at Preston, a large and thoroughly well- 
equipped plant for the manufacture of car bodies and 
trucks, These shops, the equipment and management of 
which were placed in the hands of the most experienced 
and competent tramcar buildors which could be obtained 
in America, have been entirely successful both in the 
quality of their output and in the volume and satisfactory 
nature of the business done. A number of the share- 
holders in this undertaking were equally desirous of 
embarking in the collateral but much more important 
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tributing to the further development of the industry on this 
side of the Atlantic. At a meeting between Mr. Short 
and some of the future shareholders of the English Electric 
Manufacturing Company, Limited, an arrangement was 
made by which the new company was to commence 
operations on a large plant for the manufacture of electric 
traction apparatus from his designs and under his patente, 
and at the same time that he was to join the Board as 
technical director to design the manufacturing plant and 
take full charge of its engineering and manufacturing 
organisation. At the end of May, 1899, all the plans for 
the works had been completed, and orders placed for the 
most complete equipment of tools and machinery which 
money could buy or experience suggest for the purpose. 
On June 14 (just one year from the opening of the finished 
works) excavation for foundations was commenced, and 
since that time the work has proceeded without a moment's 
delay. 

Site. —For the site of the new works the company 
secured over 12 acres of level ground situated between the 
Strand-road and the Preston Corporation Docks on the 
River Ribble, the factories of the Electric Railway and 
Tramway Carriage Worke being situated immediately 
across the street. The selection of Preston as the site for 
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View of the English Electric Manufacturing Company's Works. 


work of manufacturing the electrical portion of the 
equipment required for traction work. At the same time 
it was perfectly realised that to meet the competition of 
the enormous American electric shops, with their long 
experience and excellent equipment for the work, it would 
be necessary to proceed on precisely similar lines to those 
which had given our Transatlantic competitors their 
predominate position in this branch of manufacturing. 
Manifestly, to obtain this result, the first step was to 
secure the cooperation of an American engineer and 
designer of the first rank, who could supply the manu- 
facturing and engineering experience, anobeainable in this 
country, which would be essential to the success of the 
enterprise. It was precisely at this juncture that in the 
course of one of the periodical manias for amalgamation 
which take possession of our American cousins, the Walker 
Company, the third of the three great electrical organisa- 
tions in America, was “consolidated” with one of its rivals, 
thus practically completing the formation of the great 
electrical “pool” which controls the industry in that 
country. The bands of Mr. S. H. Short, the managing 
director and technical head of the Walker organisation, 
whose brilliant work dating from the beginnings of electric 
traction in America in 1885 is well known, were thus 
left free to carry out a long-considered project of con- 
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the works was finally arrived at after a careful considera- 
tion of the relative advantages offered by different localitiee. 
Situated in Lancashire, and, therefore, in immediate contact 
with the great producing centres for coal, iron, and other 
raw materials required, it possesses exceptionally good 
facilities for the finished product of the works. It is 
centrally situated with respect to the home market, with 
two great railway systems radiating in every direction, 
and at the same time in a position where advantage can 
be taken of the proximity of the great port of Liverpool 
for export trade to the Colonies and abroad. Another 
and most important reason for the establishment of tho 
works at Preston was the fact that a suitable site could be 
obtained alongside the Electric Railway and Tramway 
Carriage Works. The tramcars and trucks manufactured at 
these works are, therefore, ready to receive the motora and 
electrical equipments from the shops of the Electric Manu- 
facturing Company, with the advantage of enabling tho 
joint product to be completely equipped and tested before 
leaving the works. 

Buildings.— Of the 12 acres of land embraced in tho 
company’s manufacturing site, about five acres are under 
roof. The buildings, which, in accordance with the 
practice of to-day, are one storey high throughout, except 
in the offices, are laid out on the lines of the most modern 
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American engineering works, a steel frame being first 
erected to carry the cranes and roof structure, and the 
sides and ends independently walled in. The foundations 
for the steel stanchions for the buildings themselves and 
for the machinery in the works are much more solid and 
massive than is usual for work of this kind. The principal 
buildings are three in number—the machine shop with the 
Offices, the foundry with pattern and pattern storage shops, 
and the power-house. 
description of the equipment of the works and the method 
in which the various operations in the manufacture of 
traction machinery are carried out, it is essential that we 
should note the facilities which are provided for receiving, 
shipping, and handling material. 

Receiving and Shipping Tracks.—By a reference to the 


general plan it will be noted that all incoming and out- 


going goods pass in at the railway entrance over an 80. ton 
weighbridge. The tracks diverging from the weighbridge 


are, taken in order, first, the macbine-shop track over which 
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Centre Stanchions, showing Line Shaft, 


all goods are shipped out; second, the fuel track; third, 
the inclined track to the elevated foundry cupola staging ; 


fourth, the sand track; fifth, the foundry flask track, which 


can be used for storage or relief; and finally, the receiving 
track, on which will be noticed a blind spur for the storage 
of wagons. Following round the large curve of the receiving 
track, it will be noticed that it enters the receiving store- 
room at the rear end of the machine shop, the track at this 
end being depressed so as to bring the truck platforms level 
with the machine-shop floors. For the handling of wagons 
within the yards, as well as to the railway connection, and 
into the yards of the Electric Railway and Tramway Carriage 
Works, electric locomotives are provided. The works are 
connected by sidings with the Lancashire and Yorkshire 
Railway, the London and North-Western Railway, and the 
Preston Corporation Docks. 

Machine Shop.—The largest and most important of the 
buildings making up the works is, of course, the machine 
shop, which is in itself a structure of imposing dimensions, 
900ft. in length by 125ft. wide, 35ft. high in the clear, and 
with 25ft. headroom under the cranes. Throughout the 


Before entering in detail into a 


one to two tons each. 
| laid a push-car track with an additional track in the 


centre of this building, from end to end, passes a line of 
double lattice-work stanchions, which perform the triple 
function of supporting the roof, the crane girders, and the 
line shafting. In the general arrangement of the works, 
and especially in the detailed plans of the machine shop, 
it has been Mr. Short’s chief object to avoid wherever 
possible the handling and rehandling of the various parts 
of the apparatus during the processes of manufacture. 
Raw materials delivered at one end of the main building 
pass through the successive operations, always moving in 
one direction, and emerge at the other end as finished 
and tested apparatus ready for loading upon the railway 
trucks waiting to receive it for transportation to any part 
of the country. Exceptional attention has been paid to the 
matter of facilitating the progress of the material through 
the shops by means of powerful high-spèed electric cranes 
supplemented by pneumatic hoists and tracks in every 
building. Each of the four motor cranes used in the 
works is arranged to be provided with lifting magnets, 
in order that all suitable materials and parts of apparatus 
made of iron or steel may be picked up and carried to 
any part of the shop without other manipulation than that 


of the operator handling the crane. . By means of jib 


cranes and pneumatic hoists, the men operating machines 
will be able to lift into their tools pieces weighing from 
Down each bay of the shop is 


centre of the shop running between the stanchions which 
support the countershafts, cranes, and roofs. It will thus 
be seen that in addition to the four large cranes provided 
in the machine shop there are three tracks running ita full 
length, thus giving seven methods of handling material up 
and down the shop. To facilitate communication between 
the various parts of the works a telephone system is 
provided extending from the offices to all departments. 
Compressed air at 100lb. pressure is distributed to every 
part of the works and used in the operation of pneumatic 


| drills, hammers, etc., as well as for operating the pneumatic 


hoists. The whole machinery throughout the works is, of 


| course, operated by electric power from the generating 
| station, which will be described later on. 
| which the principle of sub-division of power into small 
units could be advantageously extended has been most 
j carefully considered. 
so far as the machine shop is concerned, represents 
entirely new practice, and is worthy of being described 
| in some detail. 


The limits to 
The resulting arrangement, in 


As has been stated, a sectional line 
shaft extending the full length of the machine shop 


is supported from the line of centre stanchions between 


the two main bays of the shop. The sections of this shaft 
are driven by individual 50-h.p. motors direct connected to 
them by means of a quill shaft and clutch. The 800ft 


| of shaft is divided into eight of these sections with their 


motors ; any section of the shafting can be driven by its 


| own motor, or the whole can be driven by any one or 


more motors. All of the machine tools used in both bays 
of the shop are thus driven from the one line shaft except 


] in the case of the larger tools, where individual motors are 


provided. The machine shop is divided into two enormous 
bays, one on either side of the centre stanchions. One c f 
these bays will be devoted entirely to the manufacture o 
traction motors and details of equipment, while the other 
will be used for the production of heavier machines, such 
as large dynamos, alternators, rotary transformers, etc. In 
order to obtain a clear idea of the machine tool equipment 
of the shops and of the operations which are earried on, 
the simplest method will probably be to follow the 
incoming raw material through the various departments 
through which it passes up to the point of shipment as 
finished apparatus. The following is a list of these depart- 
ments proceeding from the south end of the building: 
receiving and store room, die department, punch depart- 
ment, smith department, annealing department, painting 
department, motor machine department, brass department, 
field-winding department, motor-testing department, gene- 
rator department, toolroom, gear department, generator- 
testing department, insulating. and armature department, 
and winding department. At the north end of the shop are 
the receiving and store rooms, into which the receiving track 
passes, These rooms are fitted with divisions and bins 
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for the reception of the various materials to be used 
in the manufacture of apparatus. The electric cranes in 
the two bays unload the materials from the railway 
trucks and distribute them to the various parts of the 
storeroom. From this storeroom the materials are dis- 
tributed to the various departments of the works as 
required. The first group of tools after leaving the store- 
room constitute the punch and die departments, in which 
the steel discs required for building-up armatures, field- 
magnet cores, etc., are punched with dies into the required 
shapes. The machinery used in this department is of 
the latest pattern and automatic throughout. Immediately 
convenient to the punch and die department is a com- 
pletely equipped smiths’ shop with power-driven hammers, 
etc., for shaping the steel from which the dies are made. 
The delicate process of tempering the dies after completion 
is also carried on at these forges. This die department 
is fitted with a full equipment of standard lathes, shapers, 


and drill pressers. 
(To be continued. ) 
ENE 


THE DOVER SAFETY CAR FENDER, 


In visiting Preston to be present at the opening 
ceremony of the English Electric Manufacturing Com- 
pany’s works, we naturally visited the large carriage 
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The Dover Safety Car Fender —( losed. 


works running parallel to the new works on the 
opposite side of the road, and under nearly the same 
directorate. In our issue of May 4 we illustrated a tram- 
gar of the type being largely used at Liverpool, and on the 
works we saw some cars which will no doubt finish the 
large order that was obtained for this town, besides a con- 
siderable number of other cars in the course of construc- 
tion, and, in fact, the works were crammed throughout with 
ears under construction. We were greatly interested, 
however, in a detail in ear construction which comes from 
Dover. A good many aceidents have occurred both in 
this country and in America, and a variety of car fenders 
have been designed to avoid fatal injuries. The latest of 
these has been designed by Mr. H. Stilgoe, the Dover 
engineer. We give two illustrations of this fender as fixed 
to the machines, in one case the fender being open, and in 
the other case folded. It has been designed primarily to 
protect persons and animals, when knocked down by a 
tramcar, from being run over or struck by the buffer, 
drawbar, step, or undergear of the car; to act auto- 
matically, to fold, and thereby enable the drawbar to be 
used, and to economise road space. 

On referring to the illustrations it will be seen that the 
fender is e in two sections, and is so jointed that the 


va 
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lower section only may be folded for trailing, or both 
sections may be folded against the dashboard—but not 
touching it—as shown by the illustration. When com- 
pletely folded, the fender projects only 8in. from the dash- 
board of the car. The sections are strongly but lightly 
made of malleable cast iron or wrought sides, with wrought- 
iron vertical and transverse bars; these are held by two 
“ main ribs,” which are pivoted to two supports which fit 
into cast holders bolted to the beams or angle-iron buffer of 
the car,as may be best suited to the construction of the same. 


In the open position the lower section is about din. from the 
track. If a body comes in contact with the lower section 


it is immediately lowered to the ground, the weight of the 
body compressing the spiral springs on the saw-tooth links 
pivoted to the main ribs. The links are held firmly in 
position by the pawls, which engage in the saw-teeth of the 
links, and absolutely lock the fender in its lowered position, 
so that it cannot possibly mount over and mangle the body 
in contact with it. Moreover, the impact to the body is 
reduced toa minimum by the spiral springe, which in the 
ordinary way only act againat the weight of the fender. 
This fender is automatic in ite action, and does not require 
the car driver to use one of the members of his body, which 
are already sufficiently oceupied in operating the controller 
handle, 1 brake, hand brake, foot-bell, sanding 
gear, or even his head—which he sometimes loses! It can 
be folded instantly to enable cars to be coupled together 
by the drawbars or other device. The extreme projection 
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The Dover Safety Car Fender—Open. 


is only 2ft. 7in. in front of the dashboard, and does not 
therefore form an element of danger in that respect, nor is 
it too great for passing round sharp curves. The sections 
are detachable by removing bolts in the main ribs, so 
that another section can be fitted if the car has been 
in collision. It is detachably connected and easily lifted 
from the holders, so that it can be transferred from 
one end of the car to the other, or a new one fitted 
in a moment if necessary. It does not interfere with the 
working of the sanding gear, drawbar, foot-bell, or any 
part of any class of car. Every part of the fender is 
interchangeable, and made toa standard. For use on roads 


' where a steep gradient meets the level, the driver can raise 


the catches of the lower section, and lift it so as to clear 
the track at the point of junction. For this purpose a 
light chain is provided, which also serves to secure the 
fender in a vertical position when folded up. Its use shows 
that it answers every requirement, and is suited to Britich 
tramway practice. It is in use at Dover, and has been very 
favourably commented upon by the various deputations 
which have inspected the electric tramways of that town. 
The fender is the property of the Dover Safety Car Fender 
Company, and is manufactured by Mesers. Dick, Kerr, and 
Co., Limited, of 110, Cannon-street, London, E.Ç. 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answors 


of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fiwe shillings for every other answer we print. Theanswers 
to any question should be sent within 10 days after the 
3 has appeared. We would call the attention of 

ose sending in answers to the fact that the neatnese of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formules must be carefully written to prevent mistakes as 
to symbols, and all loose sketehes should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. o 
261. I have a motor installation working at 100 volts. My 
engines and generators will only give me 200 e. h. p. The 
usual power absorbed by the motors is 150 h. p., but at 
times I shall require 250 h. p. Is it possible to arrange a 
set of accumulators so as to bo charged at light loads, and 
yet automatically run in parallel with the generators at 
heavy er ? Ik so, state the arrangements necessary. — 


282. What are the most important considerations to be observed 
when designing the ordinary condensing plant for a con- 
densing engine in order that a good vacuum may be obtained 
in the low-pressure cylinder /—E. W. T. | 


ANSWERS. 


No. 275.—Describe a good form of artificial load 
suitable for a six hours’ full-load test of a steam dynamo 
or alternator. 


Best Answer to No. 275 (awarded 10s.).—The ordinary 
water resistance is probably the most usual form of artificial 
load used for full-load tests of large generators. Being 
non-inductive, it is equally suitable for testing alternators 
or continuous-current machines, If properly constructed 
the apparatus is easily adjustable, and, provided it is 
handled with ordinary care, entirely satisfactory results 
may be obtained with it. A wator resistance as usually 
constructed consists of two iron plates partly immersed in 
water, one being connected to the positive lead and the 
other to the negative, and either or both plates adjustable 
so as to vary the extent of the immersion. The method 
of lifting the plates, of course, dcpends upon conditions, 
size of plates, etc. As a rule a block and fall is very 
convenient and cheap, and the ropes themselves form 
satisfactory insulators. The tank should preferably be of 
wood, say 4ft. by 4ft. by 6ft., the electrodes being large 
enough to give about bin. in the clear when suspended in 
the tank. The solution may be either of salt or sulphate 
of soda. The salt solution, however, is not suitable for 
accurate work, owing to the chlorine gas set free in tho 
decomposition of the solution rapidly corroding the elec- 
trodes and forming a beavy scum of a comparatively 
low specific resistance, whicb, gradually accumulating on 
the surface, rapidly diminishes the ohmie resistance 
between the electrodes. It also has the further dis- 
advantage that its increase of conductivity with riee of 
temperature is considerable. It is, therefore, much better 
to use a solution of sodium sulphate, which is free from 
these disadvantages. 

A water resistance of tbe size above mentioned is easily 
capable of dealing with a load of 150 kw. for six hours or 
more without boiling. By providing a suitable circulation 
of the electrolyte, with the necessary over flow arrange- 
ments, the apparatus can be made to handle four times 
this amount. In making smaller resistances barrels are 
frequently used, but if a solution of sulphate of soda is 


employed, the barrels must be free from traces of oil, 


otherwise foaming will take place, owing probably to the 
oil saponifying with the soda. A 60-gallon barrel, with 
cylindrical electrodes arranged concentrically, will easily 
handle 50 kw. for any length of time. Water resistances 
ean be used for artificial loads at voltages up to 2,500, but 


it then becomes -necessary to provide arrangements for | 


circulating the solution through the tanks, and the. tanks 
must also be mounted on insulators. All circulating 
pipes must be of rubber, as, of course, the electrolyte 
hs connected to earth if metal pipes were used.— 


Answer to No. 275 (awarded 58.).— The most economical 
load for use when testing a dynamo would be to use the 
current in motors for driving the various shops, and this 
method would also be very convenient and desirable, as 
the load could at will be varied if required to test the 
compounding and variation in the angle of lead at various 
loads. Unfortunately, this method can only be adopted 
under rare conditions. One of two conditions must obtain : 
either the builders must have in stock motors of the 
voltage of the machine to be tested, and also in the 
aggregate equal to the output of the dynamo, or else there 
must be means of altering the voltage to the voltage 
requisite for the motors. 

If it is not practicable to test with the above 
economical ” load, several methods are open for adoption, 
two of whicb, running on lamps and running on an eleetric 
furnace, may be ‘dismissed without notice as being either 

ive or impossible; the problem then narrows itself 
to the use of wire or water as the resistance for the absorp- 
tion of the electrical power. The writer would strongly 


| advise the water resistance as more easy of manipulation, 


especially when a variable load is required. Suppose the 
dynamo has been specified to give y amperes at z volts 
with a definite speed, it is an easy thing to arrange a wire 
resistance, which will be all that is required when the 
machine is started ; but as soon as the wire warms up the 
resistance will increase, and new lengths must be put in in 
parallel, or else a length or two in series cut out, and what- 
ever form of switch is used it is difficult to get the exact 
result required and keep a constant load. This difficulty is 
increased if the machine has to give z volts on open circuit 
and z +a volts on full load. | 
With a water resistance the load is altered by movin 

the plates closer or further apart, or by altering the leve 
of the electrolyte, and accurate results can always be 
obtained. The writer made a rough but useful testing 
bank as follows: He first got a watertight wooden box, 
6ft. long, 3ft. wide, and 2ft.deep. To one of the long sides 
an iron sheet was, securely screwed, to which one of the 
main leads was attached. The other lead was fixed to a 
movable iron plate. This second plate was carried by a 
long wooden spear in cross-section 5 in. by 2in., which rested 
on the short sides of the tank and overhung them by 18in. on 
each side to enable it to be readilyshifted. In order to prevent 
any chanee of a short-circuit, the inner edges of the plates 
had a wood moulding Lin. deep run round. A wooden tap 
was inserted at the bottom of the tank to allow of the 
electrolyte being run off, while water could be added 
through a rubber pipe affixed to the nearest water-tap. 
The electrolyte consisted of water and soda. The writer 
found that while salt and water made a more conducting 
fluid, the iron plates rapidly furred, when the resistance 
would increase; while with common wasbing soda in place 
of salt the plates kept remarkably clean and the con- 
ductivity constant. ith such a contrivance the load 
could be kept absolutely constant or varied at will. The 
water gets hot and finally boils during long testa, but this 
can be remedied by allowing a constant flow through the 
tank, regulating the inlet and outlet to the same amount, 
and keeping the solution always saturated by occasionally 
adding more soda.—M. 


Question No. 276.—I have frequently noticed that with three 
or four alternators running in el, all on the governors, 
an inclination to pull out of step can often be cured by 
considerably ovorexeiting the field of one of them. What 
is the full explanation of this ? 

Best Answer to No. 276 (awarded 10s.).—The inclination 
of alternators to pull out of step, indicated by a large 
amount of synchronising current, shows, on the one band, 
that the driving forees of the engines are varying relatively 
to ene another from moment to moment, and, on the other, 
that no one machine is 5 strong enough to kee 
the “lead.” over the other machines, and thereby brea 
down the surge of the current. By strengthening the field 
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of any one machine, one increases the tendency of that 
machine to maintain a higher voltage at its terminals. 
Whatever, then, the momentary variation of driving power 
(within ordinary limits) may be, this macbine's terminal 
voltage will never tend to fall below the bus-bar volts, and 
consequently this alternator will never be motored by the 
other machines. Not only so, but there will be a constant 
tendency for current to flow back to the other machines, 
motoring them quickly, and so preventing any great 
changes of speed such as cause machines to go out of step. 

The practical effect of over-exciting an alternator field 
is that this machine takes over a large proportion of the 
load. Any variation in the speeds of the other machines 
merely involves an equally rapid shifting of load on to or 
off the over-excited machine, which looks on the ammeters 
like the passing of a synchronising current. It will be 
found, however, on adding up the eurrents of the machines 
at any moment, that the sum is practically identical with 
the sum of the currents shown on the feeder ammoters, 
whereas with a synchronising action the sum of currents 
indicated on the machines is greater than that on the 
feeders. An additional advantage may sometimes be 
accidentally obtained by loading up a machine in this way. 
The best load for the governors may be obtained, ensuring 
steady running of the engine doing the most work. It 
must not be forgotten that if the alternator field core is 
designed to be worked near its point of magnetic satura- 
tion, this method of overcoming surging currents caused 
by tendency to go out of np will not be so successful, as 
in order to strengthen the field mucb, tbe current would be 
such as to dangerously overheat the field windings.— J. A. S. 


Answer to No. 276 (awarded 5s.).—If a governor satis- 
factorily performs its work when controlling an engine 
which is coupled to an alternator in parallel with others, 
it is good enough for anything. Not only does it need to 
be particularly regular in its action, but the wearing surfaces 
must be made of the very best material, for there is 
A a continual striving on the part of each to get 
ahead of the otber, and this keeps the moving parte in a 
state of perpetual quiver. „ this the case when 
the periodicity of the plant is high. When a governor has 
been in use in an alternating plant for some time it 
naturally wears somewhat, and it will be found that in 
some cases there is one certain position in which it runs 
particularly unsteadily, causing the whole plant to surge 
in consequence. Now, if, when the machines are surgin 
from this cause, the field of one of them is raise 
considerably out of proportion to the others, what happens? 
One result will be that a certain wattless current will flow, 
making the apparent load, as shown by the machine 
ammeters, greater than is really the case. Another result 
will be that the additional resistance to the motion of the 
armature of the machine, caused by the extra field, will 
cause that machine to drop some of its true load (which, 
owing to the wattless current passing, may not be shown 
on the ammeter), and this load, dropped, will be picked up 
oy the other alternators. To do this, the governors of all 
the 


machines will open out slightly ; and it may be that 


this will be sufficient to cause the faulty one to get out of 
its unsteady position. This may cause the machines to 
settle down. Generally speaking, however, a disproportion 
in the fields, instead of doing away with, will cause surging. 


W. G. M. 


LONDON COUNTY TRAMWAYS BILL. 


The Select Committee of the House of Commons presided 
ver by Mr. W. H. Holland on Tuesday considered the London 
County Tramways (No. 1) Bill, promoted by the London County 
Council for the purpose of authorising 11 extensions of the 
existing tramways in the hands of the Council on the northern 
side of the Thames ; and on the southern side of the river the 
doubling of the existing line of tramway along Nine Elms-lane, 
and the erection of a generating station at Camberwell for the 
pups of working by electrical traction the tramways runnin 
m Westminster and Blackfriars Bridge to Tooting. The Bi 
was opposed by several authorities, the omnibus companies, 
the North Metropolitan Tramways Company, the North London 
Railway Company, and some private house owners, 
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Mr. Do Cane, in opening for the Bill, said the proposed new 
tramways or junction lines were confined to the northern side 
of the Thames, the widenings were both on the south and north, 
and the electrical equipment sought to be authorised by the 
Bill was on the south. In the county of London there were 
115 miles of tramways, of which the Council owned 48 miles 
on the north of river and 244 miles on the south. The northern 
tramways were worked under lease by the North Metropolitan 
Tramways Company, which paid a rent to the Council, with an 
additional payment if the profits increased beyond a certain 
amount, tn the south the 244 miles were worked by the 
Council themselves. It had now been determined to apply 
electric traction to the Council's tramways, and they sought by 
this Bill and another that had already passed the House to 
equip a system of tramways for electrical traction. Most of 
the extensions now proposed had been suggested to the Council 
by the district authorities, and, with two exceptions, they were 
unopposed. | 

The Bill was also opposed by the London General Omnibus 
Company, who claimed to represent the omnibus interest of the 
county of London. 

Mr. J. W. Benn, chairman of the Highways Committee of 
the London County Council, examined by Mr. Freeman, Q.C., 
said the Council, which was the purchasing authority, had found 
the tramways of London in a state of great confusion, and were 
endeavouring to bring the whole system into order. The Council 
had exercised its powers of purchase as opportunity had occurred, 
and the Council would in three years’ time own the tramways of 
the Metropolis. At present breaks existed between different 
lines, and the object of the Bill was to fill up those breaks so 
that a passenger might travel right through from point to point. 
If the tramways were to be worked economically these junction 
lines were absolutely necessary. 

The committee then adjourned. 


PORTSMOUTH ELECTRICITY WORKS. 


From the accounts of the Portsmouth Corporation elec- 
tricity works for the year ended March 31, 1900, it appears 
that the total expenditure on capital account to date 
amounts to £161,053. The revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
etc., are given herewith : 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ 8. d. 
Coal or other fuel . £5,615 12 8 
Oil, waste, water, and stores 855 19 5 
Wages ab generating station. 1,102 15 9 
Repairs and maintenanoe— Buildings 57 10 5 
Engines, dynamos, and other 
machine . ã . — 1,144 19 9 
8,776 18 0 
Lees received for old material ... 34 13 4 
. 8,742 4 8 
Distribution of Electricity. 
Repairs, maintenance, and renewals 
Ann.. T 162 0 5 
Repairs, etc., of transformers, 
meters, etw . 694 10 7 
Cost of materials and lamps sold 119 16 7 
: — 976 7 7 
Public Lampe. 
Attending and repairs e . — 1,150 19 2 
Renewal of lamps ˙ . 252 9 5 
° — 1.403 8 7 
Rents, Rates, and Taxes. 
Rents payablle. . 1 
Rates and taßkes 468 15 1 
— 488 0 2 
Management Expenses, 
Salaries—Engineer’s department...... 916 16 10 
Accountant and clerical staff ........ 291 12 10 
Salary of collectoer . . 125 11 8 
Stationery and printing.... . 70 17 10 
General establishment charges 128 15 2 
— — 1.533 14 4 
Law and parliamentary charges serene 125 14 9 
Special Charges. 
Insurances ..... sis ddeicciascvsnivien eestor e's 29 10 9 
Interest on overdraft ........... ON 159 18 0 
Auditors’ feeeeee ee 21 0 0 
210 8 9 
Total expenditure . ẽ . 13,479 18 10 
Amount carried to net revenue account 10,463 10 7 
Balanoe to next account bo provide for bad debts 47 11 5 
£23,991 0 10 
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Cr | 
Balance from last account, £64. 16s. 10d. ; less £ s. d. 

bad debts written off, £25. 78. 9e... . = 39 9 1 
Sale of current at 44d. per B. T. U., £18,110. 78. 6d.; 

less allowances, £17. 138. 1e. ewe 18,092 14 5 
Sale under contra 2222. . 84 0 0 
Public lighting VV e anes 4,798 9 1 
Rental of meters and other apparatus ...........4. e 776 16 6 
Sale and repair of lampe, arc or incandeecenb ...... 50 1 1 
Sale and repairs of other apparatus. . 88 13 1 
Rents receiv able å 810 0 
Part fees from pupils... e . . . 34 1 4 
Charging accumula tors. . . š 816 3 
Sale of ashes . e 2 ã 2 3 9 10 0 

£23 991 0 10 
GENERAL BALANOE-SHEET. 

Dr. Liabilities. £ s. d. 
Capital account - amounb received ..... e 159,975 0 0 
Sandry creditors ..... ...... „ amides 1912 6 3 
Reserve fund account, balance at credit thereof ... 2,725 0 0 
Revenue account, balance at credit thereof ..... ... 47 11 5 
Amounb due to breasurer on revenue account 5,060 2 2 
Amount due to treasurer on capital acoouat . 1.078 12 1 
Amounts deposited... qͥ . 3 e 204 0 

: 7 £171,002 11 11 

; Assets, £ a d. 
Capital account —amount expended for works ` 161,053 12 1 
Stores on hand: COallll . e soo 396 8 0 
Oils, waste, eto. „ . E 203 18 9 
General l!!! sseesasoseos 3 aes 307 9 3 
, . aE OA OTENE 2 95 6 4 
e ß santos 884 19 6 
Sundry debtors for current supplied ............ Sadewa 8,026 10 11 
Other debtors . . . 34 7 1 


£171,002 11 11 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Quantity generated in B.T. anits ....... AOA . 2,699,540 
Public lam[dee eee 419,256 

Qaantity sold { By contract ........ ....scseeee. 1,784 1,393,091 
[Private consumers by meter 972,051 

Quantity used on works ........ FC 38 426 

Quantity used for magnetising current ... 168,906 

Quantity used for motor- generators . . . 36 291 

Total quantity accounted for . . 1,636 714 

Quantity nob accounted fo . 30 62 826 

Total maximum supply demanded—kilowatts.......... “a 1,319 

Number of public lamps: 264 arcs, 16 incandescente. 


HAMMERSMITH VESTRY. 


The following is the report of Mr. A. Ebbs (chairman of 
the Electricity and Lighting Committee) to the Vestry on 
the working of the electricity department for year 1899- 
1900: f 


In presenting the accounts of your electricity department for 
the year 1899-1900, I desire, as on a former occasion, to draw your 
attention to the more important features thereof, and to some 
which, while they duly appear in the accounts, are nob eo pro- 
minent as their importance perhaps demands, owing to these 
accounts being of necessity kept in the form prescribed by the 
Board of Trade. The capital expenditure has increased during 
the year from £72,425. 1 Is. 6d. to £104,498. 88. 11d. The whole 
of this sum, with the exception of a temporary advance by the 
Vestry, has been raised by loan, and of it £3,686 has been repaid 
out of revenue. In other words, debentures have been redeemed 
to that extent. Much of the capital outlay above referred to bas 
of course only lately been made. I have consulted the chairman 
of the Finance Committee and your accountant, and we are of 
opinion that £80,000 is a fair sam to regard as the average capital 
during the year. On bhis capital our profits, which have amounted 
to £5,894. lls. 6d., would, if we were a joint-stock company, 
enable us to pay a dividend of 7 per cent. and carry forward a 
balance of £294. We have, however, to repay capital to the 
extent of £1,754 and interest £2,525. 63. 10d., leaving £1,615. 
48. 8d., or almost exactly 2 per cent. net profit for the year after 
meeting all liabilities, This profit bas been made notwithetandin 
the reduction of price which took effect last June, and may be said 
to have arisen entirely from increased businees and economy in the 
working of the generating plant, As, however, a large proportion of 
the increased business is directly due to the decrease in price, I think 
it quite safe to say that the ratepayers as eharebolders in the under- 
taking have suffered no real loss by reason of its having been made. 
The committee has been subjected du the year to somewhat 
severe criticism for having made a few bad debts, I desire, there- 
fore, to call special attention to the area figures: our total 
sales have been invoiced ab £13,835. lle. 4d., which has been 
reduced by £96. 158. 7d., or 13s. 104d. per cent. in the adjustment 
of disputed accounts, and by £79. 9a, 4d., or IIS. 5d. per cent., as 
irrecoverable debte, We have, therefore, failed to collect 
only 14 per cent. of our invoiced sales, bad debts, strictly 
20 called, amounting bo only about j per cent. The propor- 


tion to oe total sales, 17 per cent., 17'294 ; 
and dist 
etc., 0'121; irrecoverable debts, U'U99; 
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eration 
taxes, 07; owances, 
rofit, 7'369 per cent. 
Personally I had hoped that we might this year have discon- 
tinued the use of the demand indicators and made a uniform 
charge for electricity. There is, however, some doubt whether 
this might nob increase the demand upon the station plant without 
corresponding increase of revenue, and also some difficulty in 
suggesting a fair compensation to long-hour consumers, inasmuch 
as we cannot, of course, yeb afford to reduce the price to 3d. per 
unit all round. We have aleo to consider the formation of a 
renewal fund, for the replacement of machinery, a purpose for 
which we cannot borrow again. Your committee is therefore of 
opinion that the most businesslike course will be to carry forward 
the balance of £2,325. 198. 9d., without earmarking it in any way. 


ution, 9°005; rates and 


REVENUE ACCOUNT, 


De. 1 Generation of Electricity. £ sd. 
Coal, including carriage . £2,917 14 7 
Oil, waste, water, and engine - room ; 
stores eeeeeaseced @eesen @eeeeceeses 88800 8eeeee 476 ll 8 
Wages ab generating station, £1,105. 
12s. 7d.; repairs and maintenance 
of boilers and engines, £477. 88.53. 1,583 1 0 
Repairs and maintenance : buildings, 
£25. 93, 7d.; engines, boilera, £194. 
6s, 9d.; machinery, etc., £9. 4s. 4d. 229 0 8 2 
— — 65,205 711 
Distribution of Electricity. i 
Wages to linesmen, fitters, ete. ...... 92 17 
Repairs, renewals, etc., of mains 15 7 4 
Repairs of meters, switches, eto. 5 0 1 
Ditto, apparatus ab distributing 
statio eee 660% 6 eee. 0 000 8 5 11 . a 
: — +. 121 10 4 
Public Lamp. 
Wages of trimmers, too 341 7 10 
Carbons, arc lamps, etc. . . 342 8 0 
Renewal of lamps. . . 2 eas 48 1 4 
— — 731 17 2 
Rates and taxes... . e . . . . 4 560 2 8 
Management Expenses. 
Engineers’ salaries, proportion tbereof 400 0 0 
Clerical staff. . . 264 6 2 
Stationery and printing. . 71 14 6 
Advertisement . ẽ 8 6 8 
General establishment charges......... 158 3 8 
l — — 902 11 0 
Law charges e 608 14 4 
Fire, boiler, and employere' liability insuranoe. 174 11 6 
: 7,764 14 11 
Balance to net revenue acoounb. . . 56, 974 0 10 
£13,738 15 9 
Or. Sal. f Carrent.—Private Lighting. £ s. d. 
June quarter, 1899. e CC 1,864 19 4 
September quarter, 1899 ee 1,697 18 4 
December quarter, 1899 i 3,442 7 9 
March quarter, 1900 . . ⁊ eee .* 3,362 0 9 
: 10,367 6 2 
Sales by contract JFF 3 0 
10,371 1 2 
Public Lighting. 
150 lamps ab £22. 10s, per annum . 3375 0 0 
Charges for attending private lamp . à 61 17 3 
Work done, and sales of apparatus 10 15 5 
Interest on outlay re machinery on bire.............+5 16 17 6 
13,835 11 4 
Less allowances and adjustments in reading e 
meters, eto FF N 96 15 7 
E13. 738 15 9 
BALANOS SHEET. 
Liabilities. ö £ s. d. 
Capital account— London County Council mortgages 97,825 0 0 
Temporary advance from loan aceoun d. . 3,017 8 11 
Revenue e and re- 
ment of principal on mortgage 
debt, balance. . £1,978 12 9 
Creditors on open accounts. . . 1,439 0 4 
Deposits in hand że installations ...... 98 4 0 
3.515 17 1 
Neb revenue — balance as per pre- 
ceding accounb 5 2,335 19 9 
Add dhe ee on capital account, 
being the amount of loans paid off 
out of revenue to March 25, 1899, 
and during year ending March 25, 
1 testete teste sees ds e eee 606 60 3,656 0 0 
: : 5,991 19 9 
£110,350 5 9 
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l a, d. 
104,498 8 11 


Assets. l £ 

Capital account—amounb nded for works 
Revenue account—sundry debtors for 

current—vis., private consumers... £2,886 10 4 


Public li hti COE 20 OSS OSS eseeeseeeeecoseses 843 15 0 
ecole — 3,730 5 4 
Ditto on open account . . 274 16 11 
Stores in hand 6 6 391 11 9 
Cash at bankers — on revenue account........ e 1,455 2 10 
£110,350 5 9 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Quantity generated in Board of Trade units.. ............ 1,247,730 
Public lampo ss 1,223 

Quantity sold J By eontracdod . . 150 891,301 
Private consumers by meter 619,928 

Quantity used on works eee t . . 252 389 

Total quantity acoounted for . . . . 1,143 690 

Quantity not accounted for lꝑꝑ OU. . 104, 040 

Number of public lamps - . . o z 150 

Total maximum supply demanded—kilowatts ......... ʻi 700 


The report of the engineer and manager (Mr. G. G. Boll), 
appended to the preceding report, is as follows: 


The number of consumers bas increased from 275, with 19,390 
8-c.p. lampe, on March 25, 1899, to 464, taking a eupply for 26,365 
8-c.p. lamps. The average number of lamps per consumer, ib will 
be noticed, have decreased from 70 to 56. This is mostly due to 
the number of small flats in the parish whieh are wired for 
electric lighting. The department has received £3,375 for 
lighting and maintaining the 150 arc lamps in the public streets. 
This is a reduction from 34d. per anit last year to 2°9d. 
per unit this year, and is accounted for by the increaee in the 
candle-power of the incandescent lamps, which are used after 
12.30 a.m., from 32 c.p. to 50 c.p. Sixty-three additional are 
lamps have been added since my last report. With regard to the 
private lighting, the Vestry has sold 620,078 units, producing a 
revenue of £10,274. 5s. 7d., which works out ab an average price 
of barely 4d. per unit. The average lighting hours of the lamps 
have been increased about 60 per annum, but owing to the 
reduction in our charges of practically 4d. per unit on the 
price obtained last year, our annual revenue per Jamp bas 
gone down from 10s. 10d. to 9s., a most satisfactory state 
of affairs for our consumers; the price paid by them for 
5 being the lowest but one in the London district 
The total cost for the year of generation, distribution, eto., is 
£7,764. 148. lld., or 2:05 per unit, a decrease of nearly $d. per 
unit on last year, being 56°5 per cent. of our revenue, which leaves 
a groes profit of £5 974. Os. 10d., or 43°5 per cent. towards paying 
interest and einking fand charges. The whole of the buildinge, 
generating machinery, and distributing mains have been main- 
tained in efficient working condition oub of revenue. The result 
of the year’s working ehows a neb profit of £1,615. 4s. 8d. after 
the deduction of interest and repayment of capital. Although 
the cost of production has decreased, I am afraid that these resulta 
may not be improved upon in the presenb year, owing to the 
greatly increased prices of fuel and other materials. With regard 
to the capacity of the generating station, the machinery now 
installed and in working condition will be able to supply a further 
10,000 8.0. p. lamps after allowing an ample margin for reserve. 


aee mem eae —.... 


LEEDS CITY TRAMWAYS. 


From a return just issued by the Tramways Depart- 
ment of the Leeds Corporation we extract the following 
information relating to the working of the electrical portion 
of the city tramways for the year ended March 25, 1900 : 


Total electric car receipts......... eee EEE, - £63,436 10 5 
Total wii y sm sssessscsase 1,205,812 miles 
Receipts per milie 2 . 12 62d. 
Working expense . . 5 97d. 
Analysis of Working Expenses. A 
Drivers wages ........0...ccsvessesccsessescccssceses £5 657 8 7 1'l2d. 
Conductors’ wages . 2 4,124 6 11 82d. 
Generating station expenses eo . $8,647 16 3 ‘75d. 
Battery station expenses ã . ã 89 2 9 Old. 
Materials for repairs and car maintenance... 2, 427 17 9 48d. 
Wages of car washers and depôt men 3 284 13 2 654. 
Depreciation on motor and trailer cars ..... 2.319 10 6 46d. 
Electrical engineers’ salar ies . 614 7 7 12d. 
Road maintenance (proportion) 3000 0 0 ‘60d. 
Compensation, damage, and personal injuries 630 15 3 12d. 
Management and general expenses (as per 
detailed statement appended) ........... we. 4,145 17 8 82d. 
Office rents (proportion ))) 73 14 11 “Old, 
Payments to army reservista’ wives 51 2 2 ‘Old. 
Repairs to Kirkstall depôt (half) ............... 44 9 10 ‘00d. 
Total expenses. . . . £30,041 3 4 5˙97d.“ 
Cosb of generating current, per Board of Trade uni 82d. 


A. Expenses per mile. This does nob include interest on 
capital and sinking fund, or depreciation on electrical plant other 
than cars. 


Total Miles Run by Electric and Trailer Cars. 
Motors COC COC COO ves COCO %% „„ „%%. „ „%%% „%%% %% eee oseo ae 1,052,444 
Trailers 996 T „„. %% „„ % „% „%„%„„%„„6„ „ tootoo o Secoscese „* 6 6 6 6060 Pe corcnscvsces 153, 388 
Total miles 8 enaa 1, 205, 812 
The consumption of current per motorcar mile is ...... 917 units. 


The consumption of current for each trailer car mile is 458 unite. 
Details of Mileage. 


Nees ¼˙mmͥAhK ee esiese 1,052,444 
Trailer cars (mileage taken as half) . . 76,684 
Total miles at 917 units per mile 1, 129, 128 

* Halve the trailer mileage and add to the motor mileage, and 


reckon the total ab 917 units per mile. 
Total generating station expenses, 3, 547. 16s. 3d. = 75d. per mile. 


Number of Units Generated. 


Total units AOE EE EET - 1,005 231 
Lees supplied to arc lamps, shed lighting, eto 59 682 
Total cosb, £3,547. 16s. 3d. 1,035, 549 


LIGHT RAILWAYS. 


An 5 was held on June 14 by the Earl of Jersey and 
Colonel Boughey into the Warrington and Northwich light 
railway scheme. The eastern branch only was proceeded with, 
but though the scheme was strongly supported by councils, com- 
panies, traders, and residents all along the route it was dismissed 
on a legal point—viz, thab no compulsory powers had been 
obtained to acquire land. Ib is the intention of the engineer to 
amend this point, and again present the scheme. The western 
branch still stands over, as the aaya of grace for objections had not 
els before the date fixed for the enquiry. 

nder the Mid- Anglian light railway scheme it is proposed to 
connect two lines promoted by this company last year by means 
of short junctions near South Lopham. Aba meeting on Thursday 
of the General Committee, a number of alterations of route were 
also agreed to. 

The Norfolk County Council have adopted a report of the county 
surveyor with reg to the Norwich and East Dereham light 
railway, in which he states that it is desirable to require the pro- 
moters to provide proper gates and wicket gates ab level crossings, 
with a lodge for a gate opener, and that the surface of the road 
between the gates be properly 5 

At a meeting of the Aberdeen Town Council the matter of the pro- 
posed Echt and Skene light railway was referred to, and the matter 
was remitted to the special committee, with powers to take such 
steps as were necessary to find out what financial support they 
were likely to gob and to obtain a proper survey. A conference 
afterwards took place between a deputation from the Aberdeen 
District Committee and the Tramways Committee of the Aberdeen 
Town Council on the subject of the proposed light railway. As to 
the question of whether the Town Council would be prepared to 
give facilities for the carriage of goods over the city tramway 
system, the Tramways Committee assured the deputation that 
every facility would be given for such carriage, subject to 
arrangement. 

The question of a light railway from Garstang to Blackpool to 
bring the Fylde villages into more direct communication with the 
large towns, and which should effect the better disposal of farm 
79 1 came before the Earl of Jersey, Colonel Boughey, and 

r. Henry Alan Steward (secretary), as the Light Railway Commis- 
sioners, ab Preston on Friday last. There was a large attendance of 
porsons from the rural portions of the Fylde district, while Blackpool 
was well represented. Mr. Balfour Browne, Q.C., and Mr. Satton 
appeared for the promoters, and representatives a ed for the 
trustees of Messrs. Hodgson, the Lancashire and Yorkshire Rail- 
way Company, the London and North-Western Railway Com- 
pany, the Blackpool Corporation, the Fylde Water Board, the 

yide and Garstang Rural District Councils, and various private 
peer The commissioners had a consultation, and the Earl of 

errey said they considered a case had been made out. They were 
not prepared, however, to pass line No. 2, to Caunce-streeb, which 
would go through the streets over which the Blackpool Corpora- 
tion had control, but were prepared to pass line No. 1 to the Gynn. 
Id would be a great advantage if reasonable arrangements could 
be made for the transference of produce, etc., from the Hoo Hill 
crossing to the abattoir. 

The United Kingdom Tramway, Light Railway, and Electrical 
Syndicate, Limited, are proposing to take steps for a provisional 
order to be obtained for laying tramways in the Cheshire salt 
district. The trains will be run on the overhead principle. The 
engineer to the syndicate is Major Tulloch. A conference has 
been arranged between the representatives of the syndicate and of 
the Northwich Rural District Council, Northwich Urban District 
Council, Middlewich Urban District Council, and Winsford Urban 
District Council, 

Ab a recent special meeting of the Burnley Town Council a resolu- 
tion was agreed to that the Light Railway Commissioners berequested 
to confer upon the Council with respect to the Nelson light rail- 
ways order, the Colne and Trawden light railways order, and the 
Barrowford light railways order respectively, authority to enter 
into agreements with the promoters to work or to contract for the 
working of these light railways. 


The enquiry into the Oldham, Ashton, and Hyde light railways 
will be held to-day. 
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LEGAL INTELLIGENCE. 


TELEPHONE RENT. 


At the Woolwich County Court on Wednesday the National 
Telephone Company sued Mr. Barnett, glass mervhant, Beresford- 
uare, Woolwich, to recover £3. 12s., a year’s rent of telephone 

e and instruments between defendant’s two shops. 

The plaintiff's case was that defendant signed a five years’ agree- 
ment. He paid the first year’s rent in advance, the second year’s 
under an order of the County Court, and the third year’s was now 
sued for. It should have been paid on Dec. 23, but as Mr. Barnett 
did nob pay the company stopped the service. 

The Defendant said he would have been glad to pay, bub the 
instruments were useless. 

The Judge said he could scarcely believe that the company would 
refuse to make the service effective, as it was their interest to 
please and satisfy their customere. As the company had had 
recourse to the extreme step of disconnecting the service, he did 
not think they could recover. He was not assured of the sound- 
ness of his decision, and would give the company leave to appeal. 
The plaintiffs, he held, bad broken their contract, and he found 
for the defendant.— Woolwich Gazette. 


NATIONAL TELEPHONE COMPANY v. CORPORATION OF 
TUNBRIDGE WELLS. 


An W ton was made by the defendants on Monday in the 
Queen’s Bench Division, before Justices Grantham and Channell, 
to prohibit the 3 Court judge at Tunbridge Wells from 
farther proceeding with a plaint in the County Court, in which 
the Telephone Company were the plaintiffs an 
were the defendants. 

Mr. Justice Grantham said that when it was a Crown monopoly 
ib was right there should be a jadicial authority to arbitrate in 
any difference between she Crown and a local authority, but the 
moment the powers of the Crown were peas er to a private com- 
pany the power of appeal to the judicial authority ceased. In these 
circumstances he thought the probibition should go. 

Mr. Justice Channell concurred, and the prohibition was there. 
upon granted, with costs. 


the Corporation 


ISLE OF MAN TRAMWAYS. 


In the Manx Chancery Court, Robert Okell, a creditor, pebitioned 
for the compulsory windiog up of the Isle of Man Tramways and 
Electric Power Company, Limited, and the appointment of Mr. 
W. H. Walker, of Liverpool, as liquidator. As all directors have 
retired the company did not appear. A number of sharebolders 
were represented by counsel and opposed the application. Ib was 
pointed out that a meeting of shareholders had been called, and 
an adjournment was asked for till the result of the meeting was 
known. The petition was adjourned. — Financial Times. 


HUDDERSFIELD TELEPHONES. 


On Wednesday before Mr. Justice Grantham and Mr. Justice 
Channell, sitting as a Divisional Court, the ease of the Hadders- 
field Corporation v. the National Telephone Company came on for 
argument, for a report of which we are iadeb to the Bradford 
Observer. 

Mr. Macmorran, Q.C., appeared for the Corporation in suppor 
of an application for a writ of prohibition to the County Court 
judge of Huddersfield, to prohibit him from hearing an applica. 
tion which had been made to him by the National Telephone 
Company, under the Telegraph Act, 1878. The agreement between 
the parties seemed to be the same as thab between the Telephone 
Company and the Tunbridge Wells Corporation, on which their 
Lordships had decided against the company on Monday last. 

Mr. Cripps, Q.C., for the National Telephone Company, sub. 
mitted that the agreement differed. 

Mr. Justice Grantham said the agreement was just as strong 
against the company as the one which they had already 
determined. | 

Mr. Justice Channell thought it was even stronger, and the 
writ was granted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


London, N.E.— The Electric Lighting Committee of the 
Hackney Vestry invite tenders for the supply of 220 arc lamp 
pillars. Tenders by July 11. 

Edinburgh. —The Corporation invite tenders for the supply of 
copper strip for electric conductores. Tenders by July 9. tails 
in oar advertisement columns. 

Paris.—Thbhe Under-Secretary of Postal Telegraphs will receive 
tenders ab Rue de Grenelle, No. 103, for 12 lots of paper-insulated 
cables on the 26h inst., ab 11 a.m. 

Manohester.—The Tramways Committee invite tenders for the 
overhead equipment of three routes of tramways. Tenders by 
June 30. Details in our advertisement columns, 

8t. Helens.—The Electric Supply and Tramways Committee 
invite tenders for the purchase of various plant at their Warrjngton- 
road, works. Details in our advertisement columns. i 


Madrid.—The Secretary for Publio Works invites tenders for 
the construction and working of an electric tramway from Puerto 
de Hierro to Aravaca and Pozuelo. Tenders by July 7. 

Newoastle - upon-Tyne.— The New Tramways Committee invite 
tenders for (Contraco No. 16) trolley wires and attachments. 
Tenders by 25th inst. Details in our advertisement columns. 

Cajzatade Calatrava (Spain).—The Municipal Authorities 
will receive tenders for the installation and working of the 
electric lighting by July 10. Specifications may be inspected ab 
this office. 

Tunbridge Wells.—The Corporation invite tenders for the 
supplying, laying, and jointing of armoured telephone cables; 
also instruments, etc. Tenders by July 5. Details in our adver- 
tisement columns. 

Glasgow.—The Corporation invite tenders for the work in 
connection with alterations and foundations for the machinery ab 
sub-stations at Coplawhill, Dalhousie, Partick, and Kelvinhaugh. 
Tenders by 29th insb. E 

Swansea. The Corporation invite tenders for the supply and 
erection of main switchboard and instruments, and babtery of 
accumulators and accessories. Tenders by July 5. Details in our 
advertisement columns, . 

Alford (Lincs.).—The Urban District Council invite tenders for 
lighting the town with gas or other light from Aug. 14, 1900, to 
May 14, 1901. Tenders to be sent to Mr. J. E. H. Sergeant, 
clerk, Alford, by 26th insb. - 

Heckmondwike.—The Urban District Council invite tenders 
for the various works required in the erection of electric light and 
power station, public baths, and fire brigade station ab Heck- 
mondwike. Tenders by June 28. 

Limeriok.—The Council invite tenders for the supply, delivery, 
and erection of cables, arc lamps, engines, dynamos, boosters, 
balancer, switchboard, instruments, and gas plant. Tenders by 
July 4. Details in our advertisement columns. 

Salford.—The Corporation invite fenders for the supply, 
delivery, and erection of the overhead equipment for the tramways 
in the borough, exclusive of the steel poles, but inclusive of their 
erection. Tenders by July 16. Details in cur advertisement 
columns. 

Newoastle.on-Tyne.—Tenders are invited for the wiring of 
6 and 7, Park- terrace, including the supply of 55 electric lamps. 
Specification, etc., can be obtained on written application to Mr. 
J. R. Sisling, 7, Park-terrace, by whom tenders will be received 
up to 23rd inet. | 
' Wolverhampton.—The Tramways Committee invite tenders for 
the construction of tramway track and contingent work in Dadley- 
road, Cleveland - road, Bilston-streeb, Piper’s-row, and Fiveways, 
amounting to a route length of about one mile seven furlongs, 
mainly double track. Tenders by June 26. 

South Shields.—The Guardians invite tenders for the complete 
installation of the electric light at the union workhouse, Harton, 
South Shields. The pro works consist of (Section A) engines, 
dynamos, battery, and main switchboard ; (B) wiring, cables, and 
et Tenders by July 14. Details in our advertisement 
columns, 


Londoo, . W.— Tenders are invited for the supply, within 
three months of the order being given, of about 70 arc-lamp 
standards, required in connection with the electric light installa- 
tion for the Victoria-embankment, for the London County @ouncil. 
The standards are to carry the lamps suspended, ab about 23fo. 
from the ground level, at the end of a carved arm extending over 
the carriageway. Each person tendering is to submit his own 
design for the standard, or, if he so desire, he may submit alter- 
native designs. A short description of the standard, showing 
generally what is required, may be obtained ab once on application 
to the Clerk to the Council. Specification may be obtained at the 
Engineers Department, County Hall, Spring- gardens, S. W. 
Tenders by 10 a.m. on July 10. | 

Alexandria.—Tenders will be received ab the Central Office of 
the Administration of Ports and Lighthouses, up to 12 noon on 
July 1, for supply of the whole or part of an electric generating 
machine for the Port Said lighthouse, and the tools for the light- 
houses workshop at Alexandria. Persons wishing to tender can 
consult the conditions of tender and the specification, on all 
days on which 5 offices are open, from 9 a. m. to 1 p. m., ab 
the office of the Administration of Ports and Lighthouses, 
Alexandria. Copies of conditions and specification can also be 
had on application to the Controller-General of Ports and Light- 
houses, Alexandria. Tenders must be submitted on stamped 

per and addressed to the Controller.General of Porte and Light- 

ouses, Alexandria, in sealed envelopes, bearing the inscription 
‘Tender for the Supply of Blectric Generating Machin for 
Port Said Lighthouse,” or ‘‘ Tender for the Supply ot Tools for 
the Lighthouses’ Workshop, Alexandria.” 

Darban.—The Corporation invite tenders for supply, delivery, 
and erection of materials under the three following sectione : 
(Pard A) comprising the supply, delivery, and erection of the 
entire overhead equipment for about 16 miles of equivalent single 
track, including poles, overhead trolley wire, distribution boxes, 
etc. ; (B) comprising the supply, delivery, and erection of 22 
double-deck motorcars, complete ; (C) comprising the supply and 
putting into working order of a complete steam and electric 
generating lant in a power station to be built by the Corporation, 
ncluding three 250-kw. direct-coupled generatore, boilers, con- 
deneers, cooling tower, switchboard, etc. Parts A and B will not 
be separated, but will be let bo one contractor. Part C may be 
let separately. Preference will, however, be given to a contractor 


sections, and a separate form of 
plied. Specifications, bills 
of quantities, forms of tender, and lit ographic drawings may be 
obtained on application to Messrs. Webster, Steel, and Co., 5, 
East India-avenue, Leadenhall-street, London, E.C., agents to the 
Durban Corporation, on and after 20th insb. A deposit of £10. 10s, 
must accompany application for specifications and forms of tender. 
The deposit will be rebarned on the receipt of a bona fide tender. 
Sealed tenders, in duplicate, under separate cover, in specially- 
provided envelopes, to be delivered to Meesra. Webster, Steel, 
and Co., by June 29, or to the Town Clerk of Durban by mail 
delivery on or about July 23. The successful tender will be 
accepted by cable from Darban. 


RESULTS OF TENDERS. 


Liandile,—The Town Council have accepted the tender of Mr. 
Bertram Thomas, of Llandrindod, ab £2,415, for the electric 
lighting of the town. 


Farnworth (Lanes. ).—The Urban District Council have accepted 
the tender of 8. J. Hodgkies, Longcauseway, Farnworth, for 
electricity works buildings. 

Bury (Lancs.).—We learn that Messrs. Crowther and Co., of 
Liverpool and Manchester, have obtained the contract for the 
electric lighting of the new post office from the General Post 
Office, London. 


Southampten.—The Corporation have accepted the tender of 
Babcock and Wilcox, London, ab £2,766, for the supply and 
erection of one water-tube hoiler, with steam and other pipes, and 
sundry ironwork. 


Southwold.— The Coast . Company have given the 
contract for a complete electrical installation for the lighting of 
their new hotel and pier ab Southwold to Edmundson’s Electricity 
Corporation. The còntract is to be carried oub according to a 
specification prepared by Mr. A. A. Campbell Swinton, M. I. C. E. 

Keighley.—The Town Council have accepted the following 
tenders: Carter Bros, and Co., Limited, Temple-street Ironworks, 
Manchester, constructional steelwork in connection with the 
buildings for electricity works, £1,059. 63.; Tudor Accumulator 
Company, Limited, London, storage battery, £1,623; W. Lucy 
and Co., Oxford, condensing plant, £1,542. 108. 6d. 

King's Lynn.—The following tenders have been accepted : 
Laurence, Scott, and Co., Norwich, two steam dynamos and one 
small motor-generator, £3,498. 10s.; Yates and Thom, Blackburn, 
boiler economiser, condenser, pump, &c., 22, 375; Lewis, Bayliss, 
and Co., Wednesbury, extensions to switchboard, £206; 
Callender’s Oable and struction Company, Limited, London, 
feeder mains, joint-boxes, and dynamo cables, £523. 5s. 


BUSINESS NOTES. 


TRACTION. 


Cardiff —Mr. Arthur Ellis (general manager, Corporation tram- 
ways, Bolton) has been appointed tramways electrical engineer. 

Acton. —The District Council are urging the Middlesex County 
Council not to waste any more public money in its opposition to 
the London United Tramways scheme. 

Halifax.—A profit of £500 has been made on the tramways in 
the fortnight ending Jane 10, during which the cars travelled 
25,270 miles. The receipts were £1,700. 3 

Uity of Buenes Ayrcs Tramways Co.—The debenture stock 
transfer books will be closed from June 23 to 30, both inclusive, 
for the payment of the half-yearly iaterest. 

Twickenham.—The District Council have come to a supple- 
mental agreement with the tramways company respecting 
additional widenings, etc., in Richmond - road. 

International Tramways and Light Railways Exhibition.— 
This exhibition will be inaugurated to-day by a luncheon at the 
Royal Agricultural Hall. The exhibition will be opened to the 
public to-morrow, and remain open until July 4. 

Middlesex.—A meeting of the l’arliamentary Committee of the 
County Council was held on Tueeday evening to decide upon 
future action in connection with the Tramway Bill. Representa- 
tives of the various district councile affected attended. 

Reading.—The borough engineer and surveyur, in conjunction 
with Messrs. Pritchard and Co., have been instructed to complete 
the valuation of the tramway company’s undertaking, so that an 
offer can be made to the company as soon as possible. 

Thames Ditton.—The District Council intend to oppose the 
application of the British Electric Traction Company (vice Green- 
wood and Batley) for an extension of the latter's scheme—viz., 
from Surbiton boundary to the Orleans Arms, vid Portamouth-road. 

Batheaston.—At a recent special meeting of the Parish Council 
a resolution was adopted expressing the opinion that the proposed 
electric tramway would be very beneficial to the and 

lodging the Council to support the company in their application 

or an order, 

Swinten and Peadlebary.—The Urban District Council have 
eee the House of Lords in regard to the South Lancashire 

ramways Bill, which has pasesc the House of Commons, asking 
for the retention of the clause protecting the interests of the 
Couneil’s district. 

Seaferth and Waterloo.—The Liverpool Overhead Railway 
intend to commence the electric car cervice between Seaforth and 
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Waterloo to-day. Several trial trips have been made from Seaforth 
Sands Station to the International Hotel, the experiments giving 
every satisfaction. 


Swansea.—It is intended to open the whole of the system of 
electric cars at noon on Saturday, June 30. The Mayor will switch 
on the current, and a number of invited guests will be taken over 
the service to Morriston, after which a luncheon will take place ab 
the Hotel Metropole. 


Southport.—Mr. Wilton, of Sheffield, has been appointed tram- 
ways manager. The traction switchboard has delivered 
and fixed. The engineer has inspected the traction plant ab 
Birmingham ; the boilers have been delivered, and will be fixed 
in time for winter’s work. 

Mastings and East Sussex Motercar Syndicate,—This fase 
cate has been registered with a capital of £5,000, the object bei 
to adopt an agreement with A. H. Collins, D. Russell, H. Broad- 
hurst, and H. A. Pearch, and to carry on the business of motorcar 
builders, electricians, engineers, etc. 


Northwich.—The Rural District Council have received a notice 
from the United Kingdom Tramway, Light Railway, and Electrical 
Syndicate, Limited, London, who propose to take steps for a pro- 

ional order to be obtained for laying tramways in the Cheehire 
salb district, and appear to be favourably impressed with the same. 


Light Railways.—The Board of Trade have confirmed an order 
made by the Light Railway Commissioners authorising the con- 
struction of a light railway at Cheltenham. They have also 
confirmed after modification an order made authorising the con- 
struction of a light railway from Bexhill to St. Leonards, in the 
county of Sussex. 


Hampton Wick.—The surveyor (Mr. Horsfield) having inspected 
the Hampton Court-road with a plan of the pro tramline, 
has agreed with the engineer to the London United Tramways 
Company that a space of nob less than 9ft. Gin. should be allowed 
between the line and the kerb on the north side of the road. This 
has been confirmed by the Council. - 


Wednosbury.— At the last monthly meeting of the Town Council 
the Mayor referred to the West Bromwich Corporation aad South 
Staffordshire Tramway Bille, the opposition to which had been 
withdrawn owing to everything prejudicial to the interests of the 
town having been eliminated, and he congratulated the town clerk 
upon the admirable work he had done. 


Chester.—The Chester city surveyor (Mr. J. Matthews Jones) 
and the electrical engineer (Mr. F. Thursfield) have prepared a 
report with reference to the tramway extensions. They consider 
that the extension and improvement of the present track could be 
effected by doubling the line where practicable, and the extension 
of the line to near the railway level crossing ab Saltney. 


Birmingham.—QOn Saturday an assortment of the poles and 
wires for the electrical traction of the cars on the Bristol-road was 
inspected by the Public Works Committee of the Corporation. 
The collection consisted of samples of different methods of rings 
ing the overhead conductor, being placed in position to enable the 
committee to judge of the effect of each upon the appearance of 
the road. No decision was recorded. 

Greenwich.—Ab the last meeting of the Board of Works the 
Greenwich Committee reported that they had considered the 
letter of the London County Council witb res to the widen- 
ing of South-satreet, Greenwich, Lewisham- , Lewisham High- 
street, and Rushey-green, to 50ft. in connection with the pro- 
posed doubling of the line of tramway from Greenwich to Catford, 
and recommended that the London County Council be informed 
that when they had perfected their plana the Board would be 
happy to give them consideration, This was agreed to. 

Warrington.—Ab the last meeting of the Town Council it was 
reported that Mr. Preece had attended a meeting of the Electric 
Lighting Committee, and a discussion took place with regard to 
the opposition of the Corporation to the Lancashire Electric Power 
Bill. The town clerk (Mr. J. Lyon Whittle) reported that the 
company had agreed nob to oppose any future extension of the 
borough, but could not underteke to cease to supply within an 
area nob yeb defined. The company would, however, supply 
through the Corporation in bulk in the event of the borough being 
extended. 

Huddersfield. —The new electric section from the Huddersfield 
boundary at Pinfold to the Star Inn, on the Slaithwaite side of 
Linthwaite—the first extension of the Huddersfield tramways 
system outside the borough—was inspected by Colonel Yorke, 

E., on the 18tb inst. The line, which, with double lines at the 
passing places, is three miles and a chain in length, bas been con- 
structed on bebalf of the Linthwaite Urban District Council., and 
Colonel Yorke intimated that he intended to report favourably on 
the work, and that the line might be opened to the public on 
Monday next, 


Dudley.—Sir Courtenay Boyle has made the following award 
with regard to supply of current by the Corporation to the tram- 


way company: for the first 150,000 units per annum, 2d. ; for 
any further amount ap to 200,000, 1:94. ; up to 250,000, 1°8d. ; 
up to 300,000, 1 7d. ; up to 350, 000. 1°6d. ; up to 400,000, 1'5d. ; 
for any quantity in exceas of 400,000, ld. The agreement with 
the British Electric Traction Company is considered most satis- 
factory. Ib includes the purchase of the Netherton line by the 
Corporation at a price to be fixed by the Board of Trade. In 
two years the Corporation will lease the whole of the tramlines 
within the borough to the British Electric Traction Company for a 
period of 21 years. 

Hyde.—The Council have confirmed the proceedings of the 
Hlectricity Committee, which contained a resolution that the 


ehairman (Mr. Tinker), the Mayor, Aldermen Oldham and Shaw, 
and Messrs. Pollard and D. H. Shaw be appointed representatives 
of and members for the Corporation on the Joint Committee of the 
Councils of the boroughs of Hyde, Stalybridge, Dukinfield, and 
Mossley for the purpose of promoting a joint scheme of electric 
traction and lighting, and particularly for the purpose of pre- 
paring a draft scheme for the proposed joint electric traction and 
ighting undertaking and works. The following resolution has 
been passed: Thab application be made by the Hyde Town 
Council, in conjunction with the Dukinfield Town Council, to the 
Light Railway Commissioners, for an order authorising the said 
councils to undertake to construct and work, or to contract for 
the construction and working, of light railways under the Light 
Railways Act, 1896, in Hyde and Dukinfield.” __ 


Paisley.—The reports of Professor Barr and Mr. Cormack upon 
the specifications and drawings of the two new engines pro 
to be substituted by Messrs. Ferranti, Limited, for the three defec- 
tive engines at the electricity works, which are to be removed, 
have been adopted by the Town Council. We learn from the 
Paisley and Renfrewshire Gazette that the reporters state that they 
were glad to have an opportunity of seeing the admirable general 
arrangements and engineering features of the buildings and plant, 
which were marred only by the unsatisfactory working of the 
engines. From examinations they had no doubt of the unsuid - 
ability and insufficient strength of the valve gear originally fitted, 
and they considered that the defects of the design were suff- 
cient to account for the troubles that had arisen. Ab the 
same time, they believe that the troubles would have been 
diminished had these engines been run condensing from the 
first, as was originally intended. The engines were ‘specified 
to work . and were designed acoordingly. Working 
non-condensing, the cushioning provided for them as con- 
dentzing engines was excessive as regards the pressure attained 
ab the end of the stroke, causing the large slide - valves to beat upon 
the valve faces, thus producing a more rapid deterioration of the 
surfaces than would otherwise have occurred. That might acoount 
also partly for the great trouble that had been experienced with 
the packings of the valve spindles. From visite examinations 
they had been able to familiarise themselves with the design of 
engine under consideration. They believed that the troubles 
which had been experienced in the electric lighting station with the 
present Ferranti engines had arisen mainly, if nob entirely, from the 
construction of the valves and valve gears. The valves, being of 
the grid type with a large number of ports, had a very small 
travel, and, moreover, their motion is slow, since they only make 
125 strokes per minute when the engine was running at 250—in 
both of which respecte the valve system had marked advantages 
over the type ab present installed at Paisley. The reports of the 
experts on the proposed new enginee are such that the Council 
have agreed to intimate to Meesrs. Ferranti that the committee 
Wore 5 impressed by the report on the larger engine 
proposed to be furnished by them, and that they would be glad to 
receive their specification for the smaller engine. Ib was agreed 
thab when this was received ib be also submitted to Prof. Barr. 


Pertsmouth.—The following are the full terma of the agreement 
come to between the Portsmouth Corporation and the tramway 
company, over which there has been so much difficulty lately: 
(1) All omnibuses, hearses, and carriages belonging to the tram- 
way companies, with depôb in Marylebone-street, and the land in 
Albert-road, and the plant used for the purpose of those vehicles 
to be retained by the tramway companies, and no claim whatever 
to be made by them on the Corporation for unexpired profits in 
respect of the same; and the omnibus depéb on the east side of 
Broad-street shall be taken by the Corporation. (2) Should the 
Corporation require to proceed with their work, the company to 
hand over to the Corporation at any time after Ocb. 1 either or all 
of sections as follows e., from town hall to dockyard, from 
dockyard to King's- road, from Victoria Hall to floating bridge, 
and from Pier Hotel to East Southsea, and the remainder 
of the lines and all the depéts, cars, horses, plant, and stock 
of every description pertaining to the tramways on Dec. 31, 
1900. (3) The tramway company to undertake to arrange 
for the Portedown and Horndean Light Railway Company 
do grant running powers for Corporation tramcars over the 
light railway company’s lines to a point as far north as the 
enclosed land on Portedown Hill extends, as shown on the plan 
marked A,“ and the Corporation to run all their cars on the 
Cosham section to the point A instead of to the present terminus 
near the Cosham railway station. (4) The light railways company 
do agree that no compulsory ene. powers will be asked for over 
the tramways belonging to the rporation. (5) The ranniog 
powers are to be granted to and exercised by the Corporation for 
eo long as the piece of line from the borough boundary to Cosham 
shall be held by the Corporation, and the light railway company to 
agree nob to compete with the Corporation for the possession of 
the section between Hileea and Cosham. (6) Payment for runnin 
powers to be made by the Corporation at zd. per passenger carri 
north of the railway ab Cosham, to include electric power, which 
will be supplied by the light railway company, from the junction 
with the Corporation lines to point A” on plan; and a farthing 

r passenger for all passengers who do nob travel north of the 

sham railwaystation. A daily return of the traffic to be furnished, 
and tolls to be accounted for and pais monthly. (7) The Corpora- 
tion to granb permission to the light railway company’s inspectors 
to check the conductors’ returns of passengers travelling in the 
aed ate cars over the light railway. (8) A deduction to be 
made from any amount which may be awarded for the ‘unexpired 
profits claimed by the tramway company equal to the time the 
tramway company retains possession after Deo. 31, 1899. (9) 
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Payment for lines and plant nob to be made till the date of 
Corporation taking same over, and should payment not be made 
on that day, interest at the rate awarded by the arbitrator to 
commence from that day only. (10) Any orders received by the 
Corporation for omnibuses, carriages, or hearses witbin the first 
12 months to be at once handed over to the Provincial Tramways 
Company or their successors. (11) The arbitration between the 
tramways company and the Corporation as to the tramway 
1 lines, and depôts, including the Broad - street 
East depôb, to be proceded with as soon as can be arranged, 
but. the tramcars, horses, plant, and stock shall be taken 
ab a valuation on the basis of and as pes of the trantway 
undertakings, to be made ab the time when possession of the 
whole oot iby by the tramway companies to the Corporation, 
by two valuers, one to be named by the tramway companies and 
the other by the Corporation or their umpire, to be appointed by 
such valuers before entering upon their valuation. ‘the engi- 
neers and experts engaged respectively by the Corporation and the 
tramways company made their examination of the tramway lines 
for the pur of transfer on Dec. 31, 1899, the arbitrator shall 
make such deduction from his award as he may decide for deprecia- 
tion of the lines from Dec. 31, 1899, till the date of actual transfer 
to the Corporation. (12) No claim shall be made by the company 
in consequence of delay, and when the tramways are taken 
over no legal differences shall be raised, but the same shall be 
handed over according to the terms agreed on. (13) In considera- 
tion of the foregoing concessions being made by the company to 
the Pe kre the Corporation to agree for the arbitrator to 
include in his award the sum of £2. 500. 


LIGHTING AND GENERAL, 


Bolten.—The Electricity Committee have decided to lay a cable 
along Mareden-road to St, George’s-road. 

Whitehaven. —Ib is reported that the buildings at the electrio 
light station are making satisfactory progress. 

Trowbridge.—A meeting of the Urban Dlstriob Council will 
shortly be held as to lighting the town with electricity. 

Bedford.—The Electric Light and Traction Committee have 
decided to make no increase in the charge for electricity. 

Huelva Gas and Electricity Co.—The share transfer register 
of thie Company will be closed till June 27, 1900, inclusive. 

Halifax.—A committee of the Guardians have under considera- 
tion the question of providing their own electricity supply. 

Hampton Wick.— Messrs. Colpoys, Hope, and Bullen have been 
appointed to further report on the electric lighting of the district, 

Heywood.—The Town Council have decided to apply for 
sanction to the borrowing of £15,000 for the purposes of the 
electric lighting scheme. 

Clerkenwell.—A former resolution directing the installation of 
the eleobric light in the City-road Workhouse, ab a total cost of 
£7,623, bas been rescinded. 

Yarmeuth.—Tho borough surveyor is preparing deeigns and a 
report for illuminating on special occasions the north front of the 
town hall with the electric lighb. 

Tredegar Iron and Coal Co.— An ordinary general meeting of 
shareholders will be held in the arbitration room of the London 
Shipping Exchange on July 3 at 11.30 a.m. 

Kilmarneek.—The Town Council intend to apply for a pro» 
visional order for borrowing powers to the extent £50,000, the 
estimated cast of the electric scheme being £26,000. 

Stretford.—We understand that the Urban District Counoil 
have paesed the plans of the proposed works of the British 
Westinghouse Electric Manufacturing Company, Limited. 

Aberystwyth.—The Town Council have decided to memorialise 
the Postmaster-General with the view to the establishment of trunk- 
line communication with the local telephone exchange lines. 

Ashton.—The Electricity Committee have resolved to increase 
their generating plant to the extend of two 1,200-h.p. sete on 
account of the large demand for power and lighting in the 
borough. 

Alawick.—The Rural District Council have given the local 
manager of the telephone exchange permission for the erection of 
a number of telephone poles along the roadsides on the usual 
conditions. i 

Chester-le-Street.—The union offices are to be connected with 
the National Telephone Company's system. The question of con- 
necting the workhouse with the system has been referred to a 
committee. 

Aberdeen. An application from the National Telephone Com - 
pany for underground wayleave in connection with their tele- 
phonic system in the city has been remitted to the Finance 
Committee, 

Maidenhead.—The Town Council are considering a draft agree- 
ment with the National Telephone Company regarding the placing 
of underground cables and wires for telephonic purpoees in various 
parte of the borough. . 

Carlislo.—Enquiries as to whether there was sufficient demand 
for electric light to justify the Electric Lighting Committee in 
extending the cable to Charlotte-street Congregational Chapel, 
have not satisfied the engineer. a 

Petth.—Ib was originally intended to erect 37 arc lamps at a 
cost of El. 600, or an average eost of £49 each. Ib bas now been 
decided, however, to increase the number to 64, the total cost of 
which will be £2,141, or ah average cosb of £33. 108. each. | 
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Woreester.—The Council have agreed that three members of the 
Electricity Committee, with the electrical engineer, should inspect 
stations supplying electricity for 9 and traction purposes 

the supplemental generating 


before deciding upon the exact form 
station here. a 

Brianne Electric Lamp 0o.— This Company has been registered 
with a capital of £30,000, the objects being to adopt an agree- 
ment with M. Hill, and to 
of patent electric and other lamps and their appliances, accessories, 
and apparatus. 

London Gaszette.—A third dividend of 5d. in the £ has been 
declared re G. Chetwynd, telegraph clerk, 27, Newgate-street, E.C. 


A meeting will be held on the 26th inst. at the Royal Courts of 


Jussioe in connection with the winding up of the Westminster 
Automatic Telephone Syndicate, Limited, 
. Gateshead Electric and Mechanical Supply 0o.— This Com. 
ny bas been registered with a capital of £1,000, the objects 
eing to acquire the business carried on by J. A. M. Collier ab 
25a and 27, Weat-etreeb, Gateshead, and to carry on the business 
of electricians, engineers, suppliers of electricity, eto. 


Rochdale.—The six months’ extra time allowed to the electric 
lighting contractor will expire on June 23. The Electrio Light 
Committee have requested Messrs. Crews and Handford to report 
to the committee the date by which, in their opinion, Mr. Barton 
should in present circumstances complete his contract. 


Merthyr Tydal.— The Urban District Council have approved of 
notices and plans from the British Electric Traction Company, 
showing the mode of laying cables for the electric lighting of s 
portion of the district under the powers conferred upon the com- 
pany by the Merthyr Tydfil Electric Lightiog Order, 1899. 


Stock Exchange. — The Stock Exchange Committee have 
appointed Jane 27 as a special settling day for Callender’s Cable 
and Construction Company, Limited, farther issue of 10,000 
ordin shares of £5 each, fally paid, Nos. 20,001 to 30,000, 
and ordered these securities to be quoted in the efficial list. 

Appointments Vacant. — The Ayr Corporation require an 
engineering assistant for electric tramways.—The Corporation of 
Sunderland require the services of a chief engineering assistant 
for the electric tramways, a junior assistant for the same, and 
motormen. Full particulars in our advertisement columns. 


Banbury.—The Board of Trade have issued to the Electrical 
Power Distribution company, Limited, the provisional order for 
the supply of electricity within the borough. Ab the last Council 
meeting ib was whispered that the order was not precisely in the 
terms agreed upon between the company and the Corporation. - 


Quick Telegraphy.— With regard to Mesars. Pollak and Virag’s 
system of quick telegraphy, already mentioned ad nauseam, the 
Vienna correspondent of the Express states that an arrangement 
has been e whereby the messages can now be printed in 
ordinary Roman lettering instead of Morse characters as hereto. 


Greenook.—The Electrical Committee have agreed to recom- 
mend that the electrical works be extended at a cost of £8,000, in 
view of the power that will be required by the tramways company. 
The applications from candidates for the post of assistant engineer 
have been remitted to Mr. Nelson to select three names for ecn- 
sideration of the committee. | 


Salford.—A number of the Electric Light Committee have 
resigned in connection with the Turner affair, and the committee 
was at Wednesday’s meetin 
Holland, W. Robinson, and Shaw; Councillors Barrett, Bates, 
Broxap, Higeon, Hodgson, Huddart, Leach, Mather, Muir, 
Stephens, Wilkinson, Worsley, and Yearnshaw. 


British Electric Works Co.— We notice that this company have 
openen a branch ab 37, Piccadilly, Manchester, for the supply of 
electrical fittings. Mr. John Walton, who was for several years 
with the Manchester electricity supply, bas been appointed their 
inspector of installations for the immediate Manchester districta 
lying between Warrington, Todmorden, and Blackpool. ; 


‘Dudley.—The Corporation will supply to the public ccrrent 
for lighting purposes at 6d. per unit for the first two hours per day, 
and 14d. per unit for subsequent houre, or at 5d. per unit for the 
entire 24 hours, with free wiring. They have now engines of 
1,000 h.p. ab the generating station, and are in a position to 
acoommodate another large engine there if the demand requires it. 


Postal and Telegraph Conference at Halifax.—The annual 
conference of the Amalgamated Postal and. Telegraph Benefit 
Bociety of the United Kingdom and Ireland took place on the 
16th insb. Mr. T.K. Butler presided. The annual report showed 
that during the past year over £11,000 was paid out in benefits, 
making a total of £50,000 since the society was established six 
years ago. 

Hammersmith.—At the last meeting of the Vestry it was 
propoze that, in face of the report of the Electricity and Lighting 
ommittee, it was evidenb that the public might now reap the benefit 
of a prosperous undertaking, and have the light at an uniform 
charge of 3d. per unit all round, and that the scale of charges be 
reduced accordingly. The motion was referred to the Electricity 
Committee. 

Merecambe,—The financial statement of the Electric Lighting 
Committee shows a gross profit on the revenue accound of £1,764 
for the year as against £775 last year. The total cost of works 
and plant is £39,700, and the amount of principal repaid £2,500, 
leaving a neb value of the works and plant to be £37,200. The 
current sold during the year amounted to £3,900, as compared 
with £1,800 last year, being an increase of over £2,000, 


— 
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carry on the business of manufacturers 


reconstituted as follows: Aldermen : 


Peterborough.—The Town Council have received an application 
from the Great N Railway Company to be supplied with 
electricity, as they proposed to adopt electrical motors ab their 
sheet stores. The electrical engineer estimates the cosd to lay a 
main to the stores at £200, bub considers id would pay the Corpora. 
tion to lay it. The matter has been adjourned for the engineer to 
ascertain if the oompany would take a supply for five years. : 


Walsall.—The total namber of consumers supplied on May 31 
last was 163. The total units from the transformers was 20,511, 
and the total units 5 on the meters 15,943. The tender 
of the National Telephone Company, Limited, for connecting the 
Stafford-street sub-station by telephone to the . station 
for the sum of £7. Os. 6d. has been acoepted. Enquiries are being 
made with reference to the extension of the elettric lighting main 


up Lichfield-street and Mellish-road. 


Telegraph Messengers’ Institute.—The annual meeting of the 
Central Telegraph 5 Institute was held on the 19th inst. 
in the City Temple Schoolroom, Holborn-viaduct. Mr. R. Bruce, 
Vice - Controller of the London Postal Service, presided, and Mre. 
Bruce distributed the prizes. The revenue lasd year amounted to 
£241, while the expenses were £252. The members number 428, 
The institute has a library and reading-room. There are als: 
educational classes which are recognised by the Educational 
Department. i 


Paisley.—Ab the last meeting of the Town Council a letter was 
read from the Postmaster General, which was accompanied by a 
copy of a deed granting authority to the National Telephone 
Company powers for telegraphic work in certain towns under 
Section 5 of the Telephone Act, 1892. In Sub-Section 2 of that 
section powers were conferred upon the Telephone Company, but 
they could nob be exercised without the consent of the local 
authority concerned in each case. One of the towns scheduled 
was Paisley. 


Huddersfield. — Ab the 1 of the Town Council on 
Wednesday the Chairman of the Electric Lighting Committee 
(Alderman Calvert) said that the National Telephone Company 
had issued a county courb summons against the Corporation in 
coneequence of the refusal of the latter to give permission to the 
company to lay the wires underground. The Council might have 
been willing to accede to the request if certain conditions had been 
accepted. The conditions were intended to protect the town’s 
electric cables and gas and water mains. 6 


Parllament.— Ia the Howse of Lords the following Bills have 
been read a second time: South Lancashire Tramways, City of 
London Electric Lighting, Charing Cross and Strand Electricity 
Supply, Latimer-road and Acton Railway, South-Eastern Metro- 

litan Tramways. The following have been read a third time: 

iverpool Overhead Railway, Southport Extension and Tramways, 
Glasgow District Tramways, and Central London Railway. In 
the House of Commons the Aston Manor Tramways Bill has been 
read a second time. The Christchurch and Bournemouth Tramway 
Bill has been considered, amended, and ordered for third reading. 
The following have been read a third time: Haddersfield Corpera- 
tion Tramway, Jarrow and Hebburn Electricity Supply, Tynaa 
Light Railway. The St. Annes and Lytham Tramways was con- 
sidered and ordered for third reading. 


Tho Coming Wock.—We would remind our readers that the 
annual conversazione of the Institution of Electrical Engineers 
will take place on Tuesday next, June 26. when the members will 
be received by the presidenb, Prof. Perry, and Mrs. Perry at the 
Natural History Museum. On June 27 and 28 the annus! sammer 
meeting of the Institution of Mechanical Engineers is to be held. 
The annual dinner will be held on June 27. The papers to be read 
at the meeting will inclade an adjourned discussion on “ Road 
Locomotion,” when a short Oe ae paper dealing with 
recent trials will be presented by Prof. H. S. Hele-Shaw ; a paper 
on Recent Locomotive Practice in France.” by Mr. Edouard 
Sauvage; ‘' Polyphase Electric Traction,” by Prof. Carus Wilson; 
and Observations on an Improved Glass Revealer for Studying 
Condensation in Steam- Engine Cylinders, by Mr. Bryan Donkin. 


Ipswich. —At a special meeting of the Town Council on 
Wedneeday, the Electric Lighting Committee submitted two 
reports from Prof. Kennedy, with accompanying drawings. The 
latter showed the proposed arrangement of the generating station, 
with contemplate. extensions, the site for a destructor, the course 


of the proposed feeders and mains, and the positions of the arc 


lamps for public street lighting. The committee had instructed 
Prof. Kennedy to make provision for 85 arc lights. The committes 
recommended that Prof. Kennedy’s drawings should be approved 
as submitted to the neeessary public departments. They recom- 
mended, further, that it should be referred to them to have the 
detailed drawings and sections and specifications prepared, and 
to obtain tenders for carrying out the same. The eommittes pro- 
posed that, as far as possible, the erection of the sabe 
station and the laying of the feeders and mains should p 
simultaneously, in such order that it might be possible to use the 
distributing plant as soon as the generating station was ready. A 
long discussion took place, but as no amendment was proposed, 
the reporb, with a resolution authorising Prof. Kennedy to prepare 
the plans, was carried. ö 
Pertamouth.— The proposed new arrangement with the National 
Telephone Company and the Corporation provides for the minimam 
payment by the company of £227. 16s. per annum, calculated on 
800 instruments and 55 junction boxes, bub omitting a limit of 
population. The Corporation undertakes, ab the request of the 
company, to place underground tubes or conduits at the expense 
of the company. An unlimited service at an annual charge of £10 
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‘per instrument, or a fixed charge of £3. 10s. per annum for each 
instrument, with a fee of ld. per call without any charge for 
messages received at the instrument, is intended. 


Harrogate. — The borough electrical engineer in his last 
report advises that 50-kw. transformers of a new type be built as 
follows: one for Albert-streeb chamber, in place of 2-kw. Brush; 
one 50 kw. in market chamber, in place of two Brush of 18 kw.; 
one 50-kw, in Prospect chamber, in place of one 18-kw. and one 
25-kw. Brush; 1l-kw. extra in hand. Resolved that the trans- 
formers be purchased as recommended. The Municipal Electrical 
Association will visit Harrogate electrical works on Saturday 
afternoon, June 23, and Messrs. McLaren, of Leeds, have offered 
to provide refreshmente, and also to furnish the members visiting 
Harrogate with a first-class railway ticket. 


Gillingham.—After Oct. 1 next the A priog of energy supplied 
from the works will be changed from 5d. to 7d. per unit for the 
firat hour’s nightly consumption (based on the maximum demand 
throughout the quarter), and 2d. per unit for all consumed in 
excees — being a considerable reduction to large consumers. Ib is 
aleo proposed to introduce a system of free wiring, by which con- 
sumers who require ib can have the first six lamps fixed without 
any initial charge being made. The charge for current to con- 
eumers on this system will be 7d. and 24d. per unib, the extra 
4d. per unit being charged on the lower price until the fittings are 
paid off, when they become the consumer’s property. 

Wellingborough.—A local paper comments upon the fact that 
although there is no intention on the part of the Urban Council, 
who propose to establish electric lighting works, to cater for 
private consumers, the Local Government Board insist upon the 
necessity of the Council going to the apparently useless expense 
of procuring a provisional order. This appears, says our con- 
temporary, to be a piece of red-tapism purely and simply, for as 
proof that the Council do not intend using the electricity 
generated for other a rae than street-lighting, it may be 
pointed out that that body have already consented to a provisional 
order being given to a company who will cater for the private 
consumers. 

Lowestoft.—At the last meetirg of the Town Council the 
General Purposes Committee reported that Mr. Hawtayne had 
discussed with the committee the subsidence ab the electric light 
station, and explained the eteps he had taken in reference thereto 
with a view of obtaining an independent report as to the cause of 
the subsidence, and the committee expressed itself as satisfied 
therewith Mr. Hawtayne was directed to lay an electric lighting 
main in the Victoria Arcade in London-road North, and also in 
Waveney-road, Suffolk road, and the Marina. It was stated that 
applications were coming in so quickly for electric light that it 
had been found necessary to put in a fresh concrete raft to take a 
new boiler in the near future. The cost would be about £150. 
Thie was agreed to. 

Coln e.— The Town Council have decided to apply for sanction 
to borrow nearly £40,000 for the purposes of an electric lighting 
scheme. The borough surveyor’s plans and estimates of the cost 
of erecting proposed buildings, etc., for electrical station include 
the following: buildings and chimney, £8,591; land, £1,150; 
paving etreets adjoining, £270; footbridge, £300; making a total 
of £10311 The electrical engineer’s estimates of electrical plant 
amount to £28,708. Provision is made for supplying the full 
amound of current required by the proposed light railway, and 
aleo for supplying 12,000 8 c p. lamps for inside lighting (private 
consumers and public buildings) and a emall amount of street- 
lighting. The plant is to be put down from time to time to meet 
the demands of the district. 

St. Gcorge (Hanover square).—A special meeting of the Vestry 
was held yesterday to consider a notice of motion, That the resolu- 
tion of the Vestry at their last meeting, that the consideration of 
the question of the extension of electric lighting throughout the 
parisb for public lighting purposes, and the recommendation of 
the special committee thereon, be deferred for six months,” be 
rescinded, and if carried, That the Vestry sanction the extension 
of electric lighting throughout the parish for public lighting 
purposes, and also to authorise the special committee of Vestry 
re clectric lighting to obtain expert opinion upon the respective 
cffers made by the Westminster Electric Supply Corporation, 
Limited, as sev out in the report on electric lighting presented to 
the committee by the vestry clerk and surveyor.” 

Stenloy.— At the last meeting of the Urban Districb Council the 
following resolations were agreed to: That a main be laid to 
premiees belonging to the Industrial Society ab an estimated cost 
of £40 provided the society guaranteed a revenue of 11 per cent. 
ou the ou:lay ; thab an offer made to the electrical engineer by 
the Roason Manufacturing Company, Limited, to purchase the 
discarded demand indicators at 70 per cent. of the price originally 
paid for the same ; and that the electrical engineer obtain tenders 
for two transformers for the Westgate sub station, aleo a few 
fittings for the boilers.” An estimate of the proposed works in 
connection with the electric lighting undertaking, and a statement 
of tho amount already expended in excess of borrowing powers, 
waking together the sum of £25,000, application for which has 
been made, was laid before the meeting and approved. 

British Iron Trade Association.—Tho annual conference of 
members of this association was held on Wednesday at the West 
mitster Palace Hotel, Sir John J Jenkins, M. P., the president, 
in the chair. The debate on British Traders and British 
Railways with reference to the Control and Cost of Mineral 
Transport,” was introdueed by the president. Mr. H. J. Shelton 
read a paper on What is the Competitive Outlook in the World s 
Tron and Steel Trades, or, more particularly, What is the Outlook 
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for the British Iron Trade?” A shorb discussion took place; also 
the following resolution was pae That this meeting of the 
members of the British Iron e Association approves the pro- 
posal made by Mr. H. J. Skelton that an effort should be made to 
secure greater uniformity of sections, standard or otherwise, in 
structural shapes, etc., and authorises the secretary to take steps 
to ascertain the views of the technical institutions and local iron 
trade associations concerned, looking to possible action on the 
subject.” 

Twickenham.—At the meeting of the District Council last 
week the Clerk reporved that the Middlesex County Council had 
presented a potition against the preamble of the electric lightin 
provisional orders No. 9 (Twickenham order). The County Coun 
alleged in such petition that provision should be made in the Bill 
that the fin:] control in respect of the maio roads should be vested 
in them, and that they object to the Council having such power, 
and that clauses should be inserted in the Bill to that efféct. The 
allegations were somewhat similar to those contained in the County 
Council’s petition against the United Tramways Bill, when the 
Board of Examiners and Select Committee of the House of 
Commons limited the County Council’s locus standi. The Lighting 
Committee recommended tbat the clerk inform the solicitors pro- 
moting the Bill that the Council deny the allegations contained in 
the petition, and that they must oppose the same, and did nob 
consent to clause giving the County Council the powers they seek. 
This was agreed to. 

Personal, —Mr. J. J. England, who bas just secured an improved 
position with the British Electric Traction Company, was enter- 
tained on the 15th insb. by the Cork Tramway 5 staff at 
a farewell concert. Au excellent programme was provided, and at 
the close of the meeting a presentation was made.— The Electricity 
Committee have recommended Mr. G. S. Maben, assistant elec- 
trical engineer, Belfast, for the post of chief assistant to the super- 
intendent engineer at the Bradford municipal electric supply 
works, — The Brush Electrical Eagineering Company have 
appointed Mr. Edward A. Leeson to be works manager at their 
Falcon Works, Loughbborougb, in saccession to Mr. C. E. 
Hodgkin. —Mr. H. Davidson, of the Leith Corporation electricity 
worke, was the successful candidate for the post of shift engineer 
recently vacant at the Blackburn Corporation electric light and 
tramway generating station.— Mr. E. W. Danton, assistant to 
Mr. Cottam, of Hampstead Vestry station, has been appointed 
electrical enginee: to the Corporation of Whitehaven, as successor 
to Mr. Scott. Mr. Dunton was previously assistant to Mr. 
Mountain, at Hudderefield, and was one of the selected candidates 
when Mr. Scott was appointed. 


West Ham.—The interim account of the electricity fund for the 
last half-year shows a gross profit of £2,002. 8s. 10a., a neb profit 
of £470, 48. 11d., which is to be transferred to the general district 
rate in part payment of the sum of £1,380, the total loss charged 
to thab account. After the whole of that deficiency has been 
repaid steps will be taken to create a reserve fund sufficient to 
meet the cost of renewing any portion of the plant that might 
become inoperative before the period of 25 yeare allowed for the 
repayment of the loan. The cosb of the wiring of the artisans’ 
dwellings (£172) will be charged against the housing scheme. 
Mr. John J. Steinitz, in his report, states that, in compa: ison with 
the average of five London municipal concerns, West Ham has sold 
about half the number of units, and the total cost was only ‘089d. 
higher. There was no doubt that as the sale of units increased, 
the price per unit would be considerably reduced. Tho average 
price obtained for private lighting in West Ham was 4 32d., as 
compared with 4 77d., the average of the other stations, and they 
were selling current about $d. a unit less than the average of the 
other local authorities who had electricity works in London. The 
return for public lighting showed a still greater difference, as they 
obtain 19d. as against an average of 3 6d., or rather more than 
lid. leas than the average. In conclusion, Mr. Steinitz con- 
gratulated Mr. Bock on the very satisfactory results he had 
obtained. 

King’s Lynn. — Mr. Boulnois has held an enquiry into the Corpo- 
ration’s application for sanction to borrow £10,000 to extend the 
electric lighting plant. The town clerk (Mr. J. W. Woolstencroft 
represented the Corporation. Mr. Hamphreys Davies oppo 
the application on behalf of the Lynn Docks and Railway Com- 
pany, the West Norfolk Farmers’ Manure Company, Messrs. W. 
and T. Bagge, and Messrs. Eyre and Co., Limited. The Town 
Clerk said the existing plant consisted of five gas-engines and 
dynamos, capable of producing the current to supply 5,544 lamps 
of 8 c.p., and allowing one engine and dynamo as a stand-by. 
The chief reason which led the Corporation to lay down the plant 
and to establish the works was to provide for street-lighting, and 
displace gas, which cosb about £1,300 a year. The demand for 
currend for private consumers had far exceeded anything they had 
anticipated. Ab the present current was required to supply 
2,001 lamps for ebreet-lighting. They had applications from 201 
consumers, requiring 6,332 lamps. During the seven months ending 
March 31 last they had paid off £940 of the priacipal borrowed, 
and £490, 14s. 10d. interest, and the balance on the wrong side 
was then only £110. 13s. IId. The had some 10 miles of mains 
already laid down, and the load could easily be increased without 
any very great increase of establishment charges. Under their 
order the Corporation were bound to supply people within a 
certain distance of the mains under a penalty of 40s. per day for 
each default, and if the mains were nob put in the Board of Trade 
had power to revoke the order. The extensions roposed consisted 
of two Lancashire boilers, two steam dynamos, boiler economiser, 
condenser, pump, eto., the cost of which was £8,400, and the new 


buildings £1,600. 
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BRITISH ELECTRIC TRACTION. 


The fourth ordinary general meeting was held on the 18th insb, 
at Donington House, Norfolk-street, Strand, W.C., Sir Charles 
Mirar Wilson, G.C.M.G., C.B. (chairman of the Company), pre- 
siding. 

The Chairman, in moving the adoption of the report and 
accounts, published in our last issue, went into all the details of 
the d said the of the i 


15 months covered by the report had been of a very 

character, and they had been conducted entirely on the general 
lines of the policy previously indicated to the shareholders. 
Electric traction had now become well established, and he thought 
he was justified in saying that the Company held the leading 
position among undertakings doing their class of work. The 
appendix in the report enumerated 57 companies and under- 


as compared with the amount previously expended, and the 
directors satio, te that this item will grog eg to decrease. The 
rospects for the coming year a to moet satisfactory, 
Mar ete are being opened up abroad. pactioulacis on the Continent 
and in Australia. A license to work the Company’s parani in 
Germany has been arranged on satisfactory terms, an 
have been establiehed for Belgium, Holland, Italy, and Westera 
Australia, Although the Board of Trade oer for the 
Bastian meter is nob yet in the Company's possession, the directors 
have obtained authority to state that the mèter has been officially 
approved by the of Trade, and the certificate will be pre. 
pared in due course. 


NEWPORT GASLIGHT. ' 


The directors’ report in reference to the proposed introduction 
of electric light into the burgh, which was adopted at the meeting 
on Ssturday, states thab the Company at ite last annual meeting 
remitted to the directors to have company formed into a 


takings. Fifty-three were tramway and light railway undertakings, 


and of that number 31 were actually in operation and all working 


ab a profit. Six undertakings were in couree of construction, and 
15 had only quite Jately been sanctioned. 


The Right Hon. Lord Rathmore seconded the motion, which 
was adopted, and the directors were authorised to initiate a super- 


annuation fund as seb oub in the report. 


The retiring directors, Sir Charles Rivers Wilson and the Hon. 


Sir Charles W. Fremantle, were re-elected, and the auditor, Mr. 
F. W. Smith, F.C.A., was also reappointed. 

An extraordinary general meeting followed, at which a resola- 
tion increasing the capital of the Company from EI, 200. 000, 
divided into 120,000 shares of £10 each, to £2,000,000, divided 
into 200,000 shares of £10 each, by bbe creation of 80,000 new 
shares of £10 each, was passed. 


ELECTRIC LIGHTING AND FITTINGS. 


At the meeting of the shareholders of this Company held on 


Tuesday, the following report was submitted and adopted. The 
result of the working during the past year is a profit of £564. 
ls. 8d., and the amount now standing ab the credit of the profit and 
loss account is £59. 163. 4d. As anticipated in the last report, 
the businees has materially increased, and better results accrued 
owing to the facilities sb the Duke-streepb works, and the con- 
venience of the premises, 38, North Jobn-street. In accordance 
with the articles of association, Mr. Lot, Hughes retires by 
rotation, but, being eligible, offers himself for re-election. The 
auditors, Messra. Simon Jude and West, also retire, in accordance 
with the articles of association, and, being eligible, offer them- 
selves for re-election. 


SUNDERLAND TRAMWAYS. 


An extraordinary general meeting was held on Tuesday at 
Winchester House to consider a resolution for winding-up the 
Company voluntarily, and for appointing Sir E. T. Gourley, 
M.P., and Mr. George Haswell (directors), and Mr. J. W. Alison 
(the secretary) liquidators. 

Sir E. T. Gourley, who presided, said in winding up the com- 
pany the Board had no intention of delaying the distribution of 
the assets more than could be helped, and on receiving the 
£35,000 they would distribute £5 a share, and afterwards do 
rea utmost to collect the remainder of the assets and distribute 

m, 

The resolution was carried. 


ELECTRIC AND GENERAL INVESTMENT. 


The report of the directors for the year ended 31st ult., to be 
sabmi to the meeting on 26th inst., states that the profit and 
loss account shows a gross profid of £19,796, and after deducting 
all general charges and the interim dividend on the ordinary shares, 
there remains £14,711. Of this he directors propose to £711 
do the contingencies fund. This will leave £14,000 available for 
distribution for dividend and bonus, as announced in our last issue. 


SUSSMANN ELECTRIC MINERS’ LAMP. 


An extraordinary general meeting of the Sassmann Electric 
Miners’ Lamp Company was held on Monday last at Winchester 
House, bub the Press were not admitted. 


BASTIAN METER. 


In their report for the year ended Feb. 28 the directors state 
that the profid and loss account shows a profit of £388, 138. 3d., 
whereas the loss on the previous year amounted to £2,227. 16s. lld., 
which they consider shows savisfactory progress. During the 
firsb six months of the year the Company was worked aba some- 
whab heavy lose, bus nearly the whole of this loss was recouped 
out of the profite made on the second half. year's tradings, when 


the orders received increased more than fourfold. The electrical 


installation ab Holbein House has been leb on lease at a satis- 
factory rental, and the Company is thereby relieved of any further 
trouble or expense in connection with that department of the 


business. The expenditure upon experiments has been very small 


limited liability company, with power to supply electric light or 
other illuminant as well as gas, and to take the necessary steps 
for procuring a provisional order for electric light nexb season. 
The directors reported that, while they were proceeding to carry 
oub the remit, the secre ad received intimation that the 
Burgh Commiesioners intend themselves to apply for a provisional 
order, and also to endeavour to have the Burgh Gas Supply Act, 
1876, adopted, and to buy up the gaworks. e directors recom- 
mended the Company to postpone applying for a provisional order 
for a year, and to approve of a conditional arrangement come to 
witb the Tayside Electric Company to this effect. 


HARROW ELECTRIC LIGHT AND POWER. 


Directors: Charles Colbeck (chairman) ; Edmund Roberb 
Bartley Dennis ; Robert Gilson ; Edward William Flemying 
Stiven, M.D., J. P.; Frederick Stuart Winkley. Consulting engi- 
neer: W. C. C. Hawtayne. Resident engineer: A. H. Shaw. 
Secretary and solicitor: R. E. H. Fisher. 

Report of the directors (with abstracb of accounts) presented to 
the shareholders at the fourth annual general meeting on June 14: 

The 5 made by the Company from its start has 
been continued during the past year, the number of lamps (8 c. p.) 
connected during that period being 2,985, and the number of con- 
sumers 92. The increased demand has made it neceesary to order 
a new steam dynamo of 150 kw. (those now in use having a capacity 
of 60 kw. each only) and an electric pamp. The agano is to be 
ready in September, and the pump has been already fixed. The 
boiler ordered in 1898 was fixed in the course of the ab the 
cost of £1,030. 156. Besides the reduction in price from 8d. to 
7d. per unit for current supplied for lighting purpoees since Lady 
Day, 1899, the Company have supplied current for arc lamps and 
heating and cooking purposes ab 4d. per anit. The works cost for 
the year has been reduced to 2'4d, per unit sold. Had the station 
remained in Mesers. Crompton’s hands on the old terms, the 
working cost in 1899 would have amounted to an additional £321. 
The business of the 9 has been pushed by the directors, 
and extensions made in Butler, Byron, College, Greenhill, Head- 
stone, Kenton, Kimberley, Lowlands, Lyon, Middle, Lower, Mount 
Park, Oakley, St. Kilda's, and Vaughan roads, and Roxberough 
and Kenton avenues, Roxeth-hill, and along Northolt-road to the 
Roxeth new Sunday schools and the Harrow School laundry. A 
considerable part of the extensions has been carried oub by th¢ 
Company’s engineer and men in a satiefactory and economical 
manner. The total cosb of the extensions was £3,152. 13s. 10d. 
During the year 73 houses have been wired for consumers on the 
rental system, against 34 in 1898. Arrangements have also been 
made by which a large number of houses have been wired by the 
Company during building. This is especially advantageous, as 
building operations are now a place on a large scale, The 
wiring business increased so rapidly that ib appeared to the direc- 
tors that ib would be convenient and profitable for the Company 
to have their own wiring department, in addition to employing 
Mr. Tate, who had been carrying oub all the work previously. 
They therefore made arrangemente for starting the new depart- 
ment ab the beginning of 1900, taking the office portion of 
Flambards, in High-street, as a showroom and wiring and general 
offices. There has been a considerable demand for current in that 
part of the Harrow urban district which was transferred to the 

arrow district from Wealdstone in 1895, and as this area was nob 
included in the Company's provisional order which was obtained 
in 1894, the directors came to the conclusion in the autumn that 
id would be advisable to apply for a provisional order for the 
district in question. As it was then too late for the Company 
itself to apply to the Board of Trade (notice having to be given 
under the Electric Lighting Acta to the local authority in June), 
the directors asked the District Council to make the application 
themselves on the terms of the Company paying all the expenses, 
and the Council traneferring the order to them if and when 
obtained on the eame terms as the original order was transferred, 
except that the repurchase clauses were to run concurrently with 
those in the first transfer. The Council assented, and application 
was made in November to the Board of Trade. The Board of 
Trade have now granted the order, and the Bill to confirm it has 
already been passed by the House of Lords. Prepayment meters 
have been ag uae to consumers who desire them. They have been 
satisfactory, bub have nob been largely taken up. Of the £85,000 
to which the capital of the Company was increased at the last 
annual meeting, £25,000 has been issued in ordinary and £7,500 in 
41 per cent. preference shares. Of the £25,000 in ordinary shares, 
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£22,485 were taken up and paid for by the end of the year. and 
the remaining £2,515 applied for and allotted. Of the £7,500 
8 shares, £5,375 were taken up at the end of the year, 
eaving £2 125 available. I» will be seen from the accounts that : 
further capital is needed, and the directore propose that the autho" | 
ftal be increased by £15,000, and thab of the whole. 
capital so increased an amount not exceeding one third may, 
in the discretion of the Board, be constituted preference shares, 
bearing a preferential dividend of 43 per cent. The sum 
available for dividend after payiog interest on debentures, | 
mortgagee, ete., is £1,296 14s. 31. Oad of this ib is proposed 
to write a further £25 off leasehold property, to place £425 to 
depreciation of plant, to pay £92. lga. 5d., being 44 per cent., 
on the preference shares issued to the end of the year, and to 
pay a dividend of 34 per cent. on the ordinary shares, which 
will absorb £745 5a. 5d., leaving a balance of £8. 148. 5d. to 
carry forward. The directors received £150 as their remunera- , 
tion, in accordance with the vote of the shareholders ab the last. 
annual meeting, and the shareholders are asked to settle their. 
remuneration for 1900 Messrs. C. Colbeck and F. S. Winkley , 
retire from the Board by rotation, and being eligible offer them- : 
selves for re-election. Mesers. Jackson, Pixley, and Co., the 
Company’s auditors, also offer themselves for re-election. 


REVENUE AOOCOUNT. 


Dr. Generation of Electricity. 
Coal or other fuel e £518 4 
Oil, waste, water, and engine - room 
stores n —2.—— 
Proportion of salary of engineer ......... 
Wages and gratuities at generating 
Staten e 
Ropairs and maintenance 


| Distribation of Electricity. 
Proportion of salary of engineer 10 0 0 
Wages and gratuities and repairs, etc., 


1170 6 2 


Of main ͥ . 5 . 47 2 3 
Repairs of meters, eto — . 22 9 3 
— — 79 11 6 
Rents, Rates, and Taxes. 
Rents pay able s.. 40 0 0 
Rates and taxes. . 2 . .. 167 110 
ü 1 — 207 1 10 
anagement Expenses. 
Directors’ remuneration ies PENEI wm 150 0 0 
Salary of secretary ..... ES AETA s... 100 0 0 
Salary of consulting engineer — 3710 0 
Salary of collector . . . 65 14 8 
Stationery, printing, and postages 101 16 2 
General establishment charges . 31 4 10 
Aullitors of Company ........... .. 10 10 0 
Auditor under the order ............ saai 12 0 0 
508 15 8 
Depreciation. 
Depreciation in respect of leasehold 
property.. ... . . e — . 2.24 25 0 0 
Depreciation on asset seses. wom 425 0 0 
450 0 0 
Special Charges. 
8 FFC es... 40 5 8 
epairs to house propert . . 11 12 11 
Discounts, allowances, . e . 99 8 
— 151 15 3 
Balance carried to net revenue account .............. 1,353 7 6 
£3,920 17 12 
Cr. 
Sale of current as under : 8. d. 
Ab 8d. per B. T. UW. R . 1.518 15 4 
» ad, 5 ͤ waters e ry 1,591 13 8 
»» Gd. 91 FFC PORE 291 15 0 
ID 0 hh CSE 969696 „„ o %%% „%% 6 0 %%% 0 29 2 0 
ö 3,431 6 0 
Rental of meters, oto. ...... . . . . rey 99 1 
Installation rente e 132 18 6 
Sale and repairs of lamps . 3 . 46 14 1 
Rents receiv able 0 ‘ 175 3 9 
Traser ! 0 6 
Commission received on sale of lamps and sundries 35 7 0 
£3,920 17 11 
Dr. GENERAL BALANOK-SHEET. £ ad. 
Capital accounb—amound received q . 39,185 0 0 
Amount due to banker. . 5 3.423 12 11 
Sundry tradesmen and others rrr re 1,501 17 10 
Sundry creditors on open accounts . sox 425 5 2 
Depreciation fund account ee e 535 0 0 
Nop revenue account . 2 ‘ 846 14 3 
£45,917 10 2 
i £ s.d. 
Capital account—amount expended ....... NETE 43,017 10 1 
Sundry debtors for current supplied, eto 1,751 15 7 
Other debtore ........ ETT ET E E 380 11 
Stores on hand. 8 CC : 768 1 7 
445,917 10 2 


5 
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_ - PROVISIONAL PATENTS, 1900. 


see JUNB 11. 


10666, Zmyprovements in electrical fuse-boxes. Arthur Denby 

! Smith, Sanbridge-chambers, Bradford. 

10612, Improvements in arc lampa. Frederick William Martin, 
Frank Stewart, John Mootery Brown, and Nathan Glass 
Boggs. Corner James and Rebecca meln, Hamilten, 
Ontario, Canada. 

10616. Electric bell-striking apparatus. Lorenzo Daw Tillyer 

Tillyer, 11, Queen Victoria-streeb, 

(Date applied for under Patents, etc., Act, 
1883, Sec. 103, Nov. 17, 1899, being date of application in 
United States.) | 

10637. Improvements in and connected with variable resist- 
anoe bexes. Alfred Herbert Mayes, Norfolk House, 
Norfolk-atreet, Strand, London. (Complete specification.) 

10638. Improvements in or appertaining to motor starters, 
William Phillips Thompeon, 322, High Holborn, London. 
(The Fraser Electric Elevator Company, United States. ) 

provements in or appertaining to controllers, 
William Phillips Thompeon, 322, High Holborn, London. 
(The Fraser Electric Elevator Company, United States.) 


JUNE 12, 


| 10677. Improvements in tolegraphy. Frederick William Zimer, 


107, Finsbury-pavement, London. 

10678. Improvements in or connected with fuse-boards for 
the distribution of electricity. Albert Reame and 
Charles Wokes, 8, Quality-court, Chancery-lane, London. 

10688, Improvements in electric telephones and apparatus 
relating thereto. Lionel de Latour Wells and Alfred 
Charles Brown, Headquarters, Fire Brigade, Southwark 
Bridge-road, London. (Complete specification. ) 

10703. Improvements in the manufacture of filaments for 
olectric incandescence lamps. Victor Thomas, 53, 
Chancery-lane, London. 

16711, Improvements in and relating to electric signalling 

spporatus m 55 ae bra ne 
ilippi, 45, Southampton - buildings, noery - lane, 
London. (Complete specification. ) 

Improvements in moans to be employed in the elec- 
trolytic manufacture of bleaching liquors and chlorates, 
Paul Imboff and the United Alkali Company, Limited 
47, Lincoln’s-inn-fields, London. 

10717. Improvements ia or relating to electrical switches, 
Sidney Alfred Hunter, III, Hatton-garden, London. 

10724. Improvements in electric current interrupters. 
William Phillips Thompeon, 6, Lord-street, Liverpool. 
(The Voltobm Elektrizitats-Gesellechaft, A. G., Germany.) 


JUNE 13. 


10713. 


| 10743. Improvements in dynamos and motors. Claude William 


Hill, Broad-street House, New Broad-street, London. 

10751. Improvement in electrical generators and electrical 
motors. William Henry Willatt, 4, Wesetoott-street, 
Holdernese-road, Hull. 

10755. Improvement in the governing by electricity of steam- 
engincs and other prime movers. William Henry 
Willatt, 4, Westcott- street, Holderness-road, Hull. 

10773. An improvement in or connected with laminated 
electric switches. Albert Reame and Charles Wokes, 
8, Quality- court, Chancery - lane, London. 


JUNE 14, 


10808. Improvements relating to electric arc lamps. Herbert 
Arthur Couchman, 18, Southampton buildings, Chanocery- 
lane, London. 

10811. An improved self-acting time switch or out-out for 

aro lamps. Charles Alexander Henderson, 57 
Queen-street, Edinburgh. ; 

10833. Improvements in and relating to electric accumulators, . 

René Fabry, 72, Cannon-street, London. 


JUNE 15. : 

10890. A life-saving guard or fender for olectrie tramcars or 
other motor vehicle, which works automatically or 
can be worked with the driver with a foot press or 
hand lover. Arthur Hudson, 13, Fortune-street, off 
Manchester-road, Bolton. 

10892. Improvements in metal conduits or covers for enclosing 
the wires or cables used for the transmission of an 
electrical current. Samuel Jevons, 77, Colmore-row, 


Birmingham. 
JUNE 16. 


10940, Improvements connected with electrelytic incandescent 
electric lamps. James Swinburne, 82, Victoria-street, 
Westminster, London. 

10970. Improvemonts in electric telegraphs. Philip Middleton 
Justice, 55, Chancery-lane, London. (The Rowland 
Telegraphic Company, United States.) 

10974, Improvements in electric accumulator electrodes or 
plates. Albert Ricks, 6, Lord-street, Liverpool. (Com- 
plete specification.) i 
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10985. 


11003. 


11006. Improvements in secondary electric batteries. 


Improvements in the production of soda and hydro- 
ohlorio acid by electrolysis. John Wilkinson and John 
Henry Noad, 37, Cursitor- street, Chancery-lane, London. 


Improvements in eleétric railways. Henry Harris Lake, 
45, Southampton - buildings, Chancery-lane, London. 
(McElroy. Gruno Electric Railway System, United States. ) 
(Complete specification. ) 


Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane. 
London. (Arvid Reuterdahl, United States.) (Complete 
specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 


1 2279. 


12506. 
12565. 


13018 

13994. 
13995. 
14224. 


14668. 
15614. 


16820. 


20227. 


To be published on July 7. 


1899, 

Electric telegraphs for ships and other purposes, 
Evershed and Vignoles, Limited, and Evershed. 

Automatic magnetic oircuit-breakers. Lake. (Scott.) 

Windings of dynamo machines and inductien motors. 
Abel. (Karmin ) 

Electric arc lamps. Barton and Gorham. 

Key switch for electrical circuits, particularly adapted 
for incandescent lamp sockets. Veritys, Limited, and 
Ridings. 

Carbon feeding en E of electric arc lamps. 
Veritys, Limited, and Ridings. 

Apparatus for electrically transmitting orders, signals, 


or indications from one place to another. Alcock. 
Movable electric lights, Farrell. 
Coin-cont:rolled telephone registers. Hock and Happers- 


berger. 


Electrically-controlled design-reading apparatus for 
punching Jacquard and like cards, Mills. (David 
and David.) 


Collectors and conduits fer electric tramways. Taylor. 


24536, Thermo-electric piles. Gottscho. 


6185. 


6478, 
7100. 
7410. 
7006. 
7861. 
8160. 
8584, 


8682. 


1900. 


Apparatus for winding wire and other material into 
coils and the like for electrical and other purposes. 
Heys. (Scott, Varley, and Anderson.) 

Electromagnetic mechanisms for producing reciprocat- 
ing motion. Jones. 

Device for fixing incandescence electric lamps. Hollub 
and Mignal. 

Regulators for electric arc lamps. Käsbauer, Haber- 
felluer, and Lenck. 

Electrical controlling switches. Lindstrom, Hewitt, and 
Hewitt. 

Electric incandescent lamps. 

Electric switches, Ely. 

System of electric traction by surface contact. Tosi, 
De Felice, and Parboni. 

Apparatus for measuring electrical resistances, and 
chiefly intended for testing the electrical resistance 
of rail joints in the tracks of electric railways. 


Conant, (Date applied for under International Conven- 
tion, Nov. 13, 1899.) 


Riebensahm. 


— l 


TRAFFIC RETURNS. 


Total receipts for 
half 


Line. J ear. 


Returns for 
week 

Ending 1900. 1899. decrease. | 1900. 1899. 

£ £ £ £ 
Aberdeen Corp’rat’n| Junel6 | 730) 648 + 82 | 1,454 | 1,274 

Birmingham Tram 

ways Co. „ 16 4,449 4,350 + 99 101.178 95,212 
Blackburn Corp’ rat’n „ 16 468 461) + 7 8.772 110, 108 
Blackpool Corporatn.| „„ 14 1, 2380 551 + 687 | 5, 826 | 4,754 
Black pool- Fleetwood „, 16| 989| 698 + 291| 8,718 | 8,709 

Bolton Corporation. — — — — — — 
Bradford City Tram „„ 17 577 572 + 5 5 498 4 296 

Bristol Tramways Co.] ,, 15 3,179 3 165 + 14 — — 
City & South London „, 17 1.480 899 + 581 30,734 24 981 
Dover Tramways . „, 16 214 189 / 25 4,072 3.819 

Dublin U. T., elec. car? ,, 15 3 665/2,233) 41,432 — 8 

Dublin S. D. Electric) „ 15 1,005 1,189 — 184. — — 
Halifax Corporation) ,, 14 813) 609 + 204 7935 | 5,527 

Hull “uporan E. S. ,, 16 |1,304| — — 12.759. — 
Liverpool Corporat'n „ 9959, 421 7,783 7 1,638 164.707 144 323 


Liverpool Overhead 
Sheffield a set ye 1 
South 8 dshire „, 


„ 17 1.424 1,496 — 72 
17 2, 280 
15 640 640 


34,214 33,291 
16.201 15,169 


a Since April 1. b Partly electrical, 
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e STOCK AND SHARE LIST. 


Name. Amount Price last 
paid. Monday. 
Commercial and Industrial. — 
Aron Electricity Meter, 6 p.c. Cum. Pref. 3 1-126,000 1 11 
British Insulated Wire, Ord., 1-40,000 . SVT FTT A > ás 11-12 
6 per cent. Cum. Pref l- 27, S60 << eee 8 éa 6 64 
—— 6 per cent. Mortgage Debenture = — 98-108 
British Electric Werks, Ordina y. 50, 001-95, 0o⸗o 0 1 œ H 
6 per cent Cum. bref, 1-50, 0000 l om 18/16-15/16 
4} per cent. First M. ortgage Debentures ........ 108 — 99-101 
British Westinghouse Elec. and Manuf., 6 pe oa Pref... 6 — 
Brush Electrical Engineering, y eee e Ae 
Non. Cum., 6 per cent. Pref. —— $ as 2-24 
4} per cent. Debenture 3 100 . . 109-114 
4 r cent. 2nd Debenture Stock . — 100 — 103-105 
Oallend able, Debenture ss 100 — 112-116 
Ordin ROY. s 5.250 5/5 tn 00 6650 60 cb us tn ve ca eedwed U5 nc — 5 — 13-14} 
B pet comt. .. „„ 5 
Orompton and C(0o. ä 6 Ss 4 
5 per cent. Debentures .. n.  .. ose news ee ee senes — .. 100 18 
Edison and Swan United, Ordner; r B 2- 
5 per cent. Debentures . os ébes 66bb bs te R E Bb: .. 21 
4 per cent. Deb. Stock, ene — 100 9 
e oc occccccccecc eccnssemoscs~. cecess 1 2- 
7 per cent. Cumulative Pref. . sé y os 3-3 
4 per cent. Perp. lst Mort. Deb.. e dies 10 we: 1082 
W. T. Henley Telegraph Works, Ordinary - ae 8 ne Fs 
é} per cent. Preference ab ftsbsjocebe A 54-53 
44 per cent. Debentures ........... -.... 100...) 110-114 
India Rubber, Gutta Percha, and zones Works ..... 10 . . 
4 per cent. Debentures... Tt ~ +. 100 — 100-103 
Telegraph Construction and Maintenance... 17 .. 86539 
b ner cent. Bonds . ens Gres ea Sak 10 .. 102106 
Telegraph Manufacturing, Ordinary. e r Re 
Ded Cam. e. d een OF 1 tes 6 
Wu ans nno Robinson, Ordinary, 1-30 000 nende DB. Gx 112 
6 per cent. Cum. Pref., 30 001- 60 000 8 5 63-73 
4} per cent. First Mortgage Debenture Stock, Ked. 100 104-106 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1, 201-101, 200 1 i 
Bournemouth and Poole, Ordinae¶¶g¶g 10 .. 114-12) 
44 per cent. Cum. Pre. 10 .. 10-11 
Bromptou and Keuslugton, Ordinary ......sssessessssss 8 a 7-8 
7 per cent. Preference * TAY: a 
Calcutta Electric Supply Corp., Ordinary, Nos. 1- 20, 000 . ort 
Charing Cross and Sireud . * 9.10 
44 per cent. Cum. | SE SE ARTY SI * ts of 6 
. Supply .. ese ee s e seeueeuesk. T -74 xd 
er cent. fretientures 2.2.0.5... a5 secs ese seks 190 .. 107-110 xd 
Oley of 121 on, Ordinary ci lu. 8-9 
6 per cent, Cumulative tref. 10 .. 12} 189 
b per cent. Debenture Stock aðu .. 124.29 
County of London and Brush Provincial, Or inary 40 9-10 
6 per cent. Cum. Pref. . ....... 10. 113-12) 
44 per cent. Debentures Prov. hte All pd. Rd. — 110-118 
Edmundsons’ Electricity Corp ration, Ordinary, I-17, 5 44-5 
43 per cent. First Mort. Deb. ` 100 101-104 
Kiuderminster and Dist. Elec. Lightiog aud Traction, Pref. 10 9}-10 
London Electric, Ordùmaennnnss 3 12 
6 per cont, Prei 5 4-4 
4 per cent. lat Mortgage Debenture Stock, Red. loo. 98-100 xd 
Metropolitan, Ordinary . yyy as q 184-14} 
44 per cent. First Mortgage Depenture Stock. ' .. (118-116 
i per cent. Mortgage DataS, na skandeniees 10 .. 97-99 
Notting Hill Electric Lighting .. sonsa Ah ce “GT 
Oriental, 18799 4 „ 4666 „ „„ +vcasages w ee 2 
£5 Shares 6 „4461 2 oe — — eevee oe 22 6 ee -7 
£43 Shares ff. ĩͤ REIS TS PEEP 44 .. 6} 
Oxford Electric, Ordinary, 1-96 and 407-10,81ͤ $ 6- 
Riv r Plate Electric Light and Traction, Deb. . 100 76-85 
Royal Electrical Company of Mounties: ... ..........- 100 .. 165-186 
44 per cent. First Shares Mortgage Debentures * vo .. 104-107 
Smithfleld Markets Electric Supply, Ltd., Ord., 1-13,000 5 2-24 
4 per ceut. Debenture SUCK... s..sssssssssssss 10⁰ 85 · 95 
South London, Ordlu df ggg 2 6 6 666 3 .. 8343 
St. James's and Pall Mall, Ordinar: , 101-20 000 sts No 12.0 
7 per cent. Pref. ... „ ˙· ae We iss -9% 
Westminster, Ordinary .. ......... PA e 5 11 12 
Electric Railways.— 
Central London, Ordinaexxx¶g· 10 10. 103 
Pref. Half- Shares ceeeeeeeeees 6 42 
deterred . . rata p b- 
ou and South London, Cousunaaied Ordinary FAE I * 
—— Ordinary zi „ nnr es ee 6-7 
4 per cent. Debenture Kick ELERA ee MARL 5 123 128 
b per cent. Pref. Stock hl!!! O 140145 
—— E 100 2s) 182-187 
Liverpool Overhead, 6 per cent. Fri — 133-184 
Waterloo and City, O — E S ae TOSI 
Electric ATEAN 
Blackpool and Fleetwood Tramroa((o(“e. 10 <3 174-184 153 
Biisbane Tramway ũͤ „„ „:. 100 
British Columbia Electric Railway Co., E per cent. Prel .. 10 104.10 
British Electric Traction, Ordinary, 1- 30, 000 „ 10 18617 
— 60, 001-75, 0:.Q coves cess ccccccccsesens BO. Ne 16-17 
6 per cent. Cm. Pf. 30,001-60,000 ũ ëmmw·tI EI t 10 — 123-1 
b per cent. eee Debenture Stock he 100 .. 124-1 
1900 00 — 120-123 
B. Ayres & Belgrano Tram. 4 4% 6 per bent. Cm. Pt, 1-40,000 6 .. 6- 
“ B” 6 per cent. Cm. Pf., 1:27,500............ & 4- 
5 per cent. Deb. Stock, CC 100 101-184 xd 
Isle of Man Electric Power, 1- 95 DUD e eee eee crops 1 1-8/1 
6 per cent. Preference, 100 00. 170, 000 sè- eee l .. 3/16-ł 
Kidderminster and District Lighting and Traction, Pref... 10 03-10 
New General Traction, Ordiuarꝝ zzz 6 .. 
6 per cent. Cum. 1 8 ss 44 
Oldham, Anton, aud Hyde Tramway, Ordinary .........- 10 


Preference seeders 
Potteries Electric Traction, Ore inary, 26, 667 40, 000 = ei 
——- per cent. Cum. Pret., 1-20,000 


Telepnones.— 


Consolidated Telephone Construction and Maintenance... 3 
National Telephone, Ordinary. sio sap «68 o 


=.. h w =. 


10 .. 10-101 
10 .. 11 “tot 


6 per cent. Cum. First CCC 10 — 

6 per cent. Cum. Second Pref. .... .. s.~ s. = = 3 40 «© 12-14 

6 per cent. Non. Cum. Third Pre 5 — 5- 

84 per cent. Deb. Stock, Red. — .. «= =- == =. =s =s me =» 100 .. 98-101 
Oriental Telephone and Blectric Company =- [m 1 ow 16/161. 1/16 


— — 
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NOTES. 


The Rontgen Society.—The annual general meeting 
of this society will be held on July 5, when the presidential 
address will be given by Mr. Wilson Noble. 


Personal.—We are glad to note that Dr. Oliver J. 
Lodge, professor of experimental physics of the University 
College, Liverpool, has been appointed principal of the 
University of Birmingham. We congratulate the 
University. 

Royal Meteorological Society.—The second after- 
noon meeting of this society for the present session was 
held last week, when Mr. H. Marriott read a paper on 
“ Rainfall in the West and East of England in Relation to 
Altitude above Sea-Level.” A paper by Mr. J. Baxendell 
was also read giving a description of a new self-reeording 
rain gauge designed by Mr, F. L. Halliwell, of the Fernley 
Observatory, Southport. 

Bombay Technical Institute.—We notice in Indian 
Engineering that Mr. S. Rebsch, M. I. C. E., has been 
appointed chairman of the Board of Management of the 
Victoria Jubilee Technical Institute, Bombay, in the place 
of the Hon. Mr. W. C. Hughes, MICE. Mr. N. A. F. 
Moos, B Sc., F. R. S. E., is the hon. secretary, whose long 
connection with the College of Science in Poona should 
necessarily conduce to the advantage of the institute. 


Suez Canal Navigation.—The Suez Canal Company 
has, we learn, recently made ‘various regulations for ships 
using the canal. Thus no vessel will in future be allowed 
to pass through the canal unless it has on board at least 
one electric searchlight capable of lighting the channel 
1,400 yards ahead, and so constructed as to enable the 
beam to be split up into two segments very rapidly. It 
must also be provided with electric lights capable of 
lighting up au area of 240 yards around the vessel. 


British Association.—The annual meeting of the 
British Association: will this year commence on Sept. 5, 
and will be held at Bradford. The president is Sir W. 
Turner, of- Edinburgh, and he will deliver bis presidential 
address on the day named. Amongst those who are to 
lecture are Prof. Gotch, who will speak on “Animal 
Electricity ” ; Prof. Thompson, who will lecturo to artisans ; 
and Prof. Stroud, who will give a lecture dealing with 
„Range Finders.” As usual, excursions are to be paid to 
places of interest in the surrounding district. 

Society of Model Engineers.—The members of the 
Society of Model Engineers paid a visit last Thursday to 
the Swindon works of the Great Western Railway. The 
various departments of these extensive works were visited 
in turn, including the boiler shop, foundry, turning, fitting, 
and erecting shops, the forges and rolling mills, the 
carriage and wagon shops, the pattern stores and painting 
shops, etc., thus forming a highly interesting and instruc- 
tive tour. Later in the day the members visited the rooms 
of the New Swindon Junior Engineering Society, where 
an excellent collection of engineering models had been 
arranged for their inspection. 

American Institute of Electrical Engineers.— 
We have received a copy of the February number of the 
Transactions of the American Institute of Electrical Engi- 
neers. This number contains a paper on The Evolution 
of Safe and Accurate Fuse Protective Devices,” which was 
read on March 28 by Mr. J. Sachs. This paper, which 
contains some suggestions as to fuse construction and 
placing, might be read by the electrical engineers of the 
Paris Exhibition with advantage, the way the fuses are put 
in the Exhibition being very dangerous. In the volume in 
question there is also a discussion on a paper by Lieutenant 


Squier on “ An American Pacific Cable.” A short notice of. 
the Paris Exhibition as seen on Aug. 16 last and an obituary 
notice of Mr. Samuel Dana Greene complete this number. 

Institution of Electrical Engineers.—We_ havo 
received the number of the Journal of the Institution for 
May. This volume contains the paper on Storage Battery 
Problems” by Mr. E J. Wade and the discussion on the 
same; Mr. Grove’s paper on The Electrical Equipment 
of Ships of War,” the paper “On Distant Power Trans- 
mission” by Prof. G. Forbes, and also a paper on a 
“Method of Charging for Public Supply of Electricity ” 
by Mr. W. W. Lackie. This latter paper, our readers will 
remember, was read at the Glasgow section of the Institu- ` 
tion on March 23. We would remind our readers that the 
library of the Institution is open daily from 10 a.m. to 
6.30 p.m. except on Saturdays, when it closes at 2 p.m. It 
will not be open, however, from Aug. 17 to Sept. 16. The 
price of this portion of the Journal is 4s. 6d. 


Jewel Robberies.—The old trick of a man repre- 
senting himself to be a workman come to examine the 
electric light fittings, etc., and then robbing the house 
does not yet appear to be quite extinct. Thus an enter- 
prising individual is just now going about on the same 
errand, and by a great display of electric fittings and 
tools usually gains admittance to a house, especially if 
the occupants have but recently moved into it. When 
anyone is in the room he is very busy with the switches, 
wiring, etc., but he usually. manages to make a consider- 
able haul of jewellery before leaving. Over a score of 
robberies of a similar nature have been recorded in the 
books of the police in various West-end districts quite 
recently, and it is estimated that the thief has taken 
something like £10,000 worth of jewellery, not one item 
of which has been traced or recovered. 


Platinum in Electric Lamps. — It has been 
generally believed that platinum was used for the 
leading-in wires of incandescent lamps, on account of 
the fact that ite coefficient of expansion is the same as 
that of glass. Owing to this belief, several misinformed 
inventors have experimented with various alloys, and 
found a means of varying the coefficient of expansion 
by varying the proportion of the different metals used, 
and thereby obtaining the desired similarity with that 
of glass. The objection to the use of other metals than 
platinum is, on the contrary, not discrepancy in thermal 
expansion, but the fact that all but ‘platinum oxidise. 
No matter what care is taken to keep oxygen from the 
metal, a thin film forms around the wire between it and 
the glass, allowing a slow leakage of air, which gradually 
breaks down the high vacuum necessary for good incan- 
descent lamps. 

Automobile 3 Mr. Carl Hering’s 
digest in the Electrical World we notice the following 
abstract of a paper by Mr. Weber, whieh states that, if 
there is only one motor, he favours series parallel control 
by dividing the battery into two halves; the danger that 
one-half is diseharged sooner than the other, and that, 
therefore, local discharges occur from one half into the 
other, is small, as the parallel connection is used only for 
short periods; a rheostatic control while all cells are in 
series means waste of. energy. He thinks that the scheme 
of some designers to divide the battery into four parts goes 
too far. In the choice of a battery for an automobile, it 
should be considered that the cells, while being shaken on 
the road, give a smaller capacity than while at rest, which 
is somewhat surprising, as shaking causes a better circulation 
of the acid; the main causes of the decrease of capacity 
are, however, momentary overloads. He thinks that for 
reasons of safety a capacity of 40 per cent. higher should 
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be chosen for automobile work than for work requiring the 
same energy, while the. battery is discharged at uniform 
normal rate while at reat. 

Paris Congresses.—The next congress of interest to 
our readers will be the Chemical Congress, which is to be 
held in Paris from July 17 to 22. The congress will take 
place under the auspices of the Société Chimique de Paris, and 
will include meetings for discussion and visite to the Exhibi- 


tion and to laboratories devoted to the study of chemistry.: 


The price of admission to the congress is fixed at 10fr., 
which gives the right of attending all the conferences and 
Visita, to receive a copy of the Proceedings of the congress, 
and free entry into the Exhibition while the congress lasts. 
A banquet is to be held in connection with the congress on 
July 19, in the rooms of the Hotel Continental, the price 
for tickets being 25fr. The president of the organisation 
committee of the congress will be Mr. M. Berthelot, hon. 
president of French Chemical Society. The vice-president 
is to be Mr. M. Hauriot, who is on the council of the 
French Chemical Society, and the members of the com- 
mittee (Messrs. A. Gautier, H. Moissan, R. Engel, J. 
Meunier, and A. Béhal) are all connected with this 
French society. The secretary of the congress is Mr. G. 
Bertrand, 188, Boulevard Voltaire, Paris. 


Telegraphic Writing.—The Vienna correspondent of 
the Daily News has once more contributed an article con- 
cerning the wonderful results obtained by Messrs. Pollak 
and Virag.in the above-mentioned town. It will be remem- 
bered that the experiments which he chronicled at the end 
of last year were said to have resulted in 80,000 words 
being sent per hour by a single wire. The inventors 
then went to the United States to try their appa- 
ratus, and also, we believe, to increase their powers of 
exaggeration. In this latter they seem to have been quite 
successful, On their return we learn they further improved 
their machines, and the messages are sent and written out 
telegraphically in a clear, round hand with the very low 
minimum rate of 50,000 words per hour. The explanation 
of the manner in which this object is obtained is given by 
the authors as follows: ‘ We influence the mirror at the 
sending-off station in such a manner by suitable vibrations 
of the current that it uses the ray of light which falls upon 

it as if it were a pen, and draws signs with it just as if it 
were a human hand writing on the sensitive paper at the 
other end of the wire.” It is interesting to note that in 
the messages received by the Datly News correspondent the 
letter “i” was not dotted. 

Automobile Competitions.—There has just been 
concluded in Berlin a competition instituted by the 
Mitteleuropaischen Motorwagen Verein between various 
types of electromobile cars. On the first day the weights, 
dimensions, and other particulars of the competing cars 
were ascertained, and subsequently the batteries of the cars 
were discharged to the minimum potential permitted, this 
being about 1°83 volts per cell, and then recharged in order 
to determine their respective capacities. They were then 
left in a charged condition until the following day, in order 
to ascertain if any deterioration had occurred. On the second 
day, after an inspection of the cars, a trial run at an average 
apeed of 94 miles per hour was entered upon in order to 
ascertain the consumption of energy. After about three- 
quarters of the predetermined capacity of each car battery 
had been discharged, the return journey was made to the 
starting point, where the remaining charge in the batteries 
waa discharged through resistances, the potential of the 
calla being observed during the operation. The batteries 
were then recharged again. The teste were conducted with 
considerable care, and although the trials were of too short 
à duration to indicate the ultimate endurance of the com- 


peting accumulators, some interesting results were obtained 
as to the carrying capacity and range of the electromobiles. 


Electric Shocks.—An inquest was held last week on 


the body of a night watchman employed at the Deptford. 


electricity works. From the report of this inquest it can 
be clearly seen that whenever the smallest opportunity. is 
given them, an intelligent jury will blame electricity for 
sins which it did not commit. Thus the deceased man had 
failed to obtain a certain situation on account of his heart 
being very weak. At the time of death he was passing a 


‘switchboard, and the voltage of the conductors nearest to 


him was 2,500. He was carrying a bucket with a fire in it 
when he suddenly fell and died. At the post-mortem 
examination the cause of death was given as asphyxia, the 
cause of this being unknown. There were no burns to be 
seen, as would be expected if he had received a shock. Dr. 

Jones, of St. Bartholomew's Hospital, stated that he had 
atudied the question of death from electric shock for some 
years, and had never known a case with such a high voltage 
where burning did not take place. There were no signs on 
the conductors of anyone having come near them, and he 
thought the cause of death was heart disease. Other 
witnesses practically proved that the deceased did not 
receive a shock, but yet the jury found a verdict of “ Death 
from asphyxia caused by an electric shock.” One j juryman 
only dissented from this verdict, he not considering the 
evidence such as to warrant it. 

North Metropolitan Power Bill.— We are pleased 
to be able to congratulate the promoters of the North 
Metropolitan Power Supply Bill on having been tho first 
to secure the consent of the committee of the House of 
Commons to their Bill. This consent, which was given on 
the 20th inst., was in the following terms: The preamble 
of the Bill is proved, but in view of the importance of the 
principle involved, the committee will postpone the con- 
sideration of clauses until Thursday, 28th inst., with a view 
to securing as much uniformity of decision as possible with 
the other Bills now before the Electric Power Supply Com- 
mittee.” It is difficult to foresee what will be the ultimate 
davelopment of these Power Bills, but we trust that lax 
parliamentary proceedings will not be allowed to frustrate 
the hard work done by the Parliamentary Committees and 
the promoters of the Bills. It will be seen that the final 
clauses of the Bill are not to be fixed until those of the 
group of five Bills now before a committee have been 
decided upon. We trust that this decision will be given 
promptly, in order that there may be no excuse for the 
House of Lords to allow the Bills to fall through on the 
score of want of time. From an electrical engineer's point 
of view it would be well perhaps to postpone the date when 
grouse shooting commences, in order that these Bills, so 
important to the electrical industry, may be decided 
definitely, and we trust in a way which is favourable to the 
progress of that industry. 

Municipal Telephones. — The example set by 
Glasgow with respect to municipal telephones was not 
long in being followed by other municipalities. The 
latest town that we hear of to take up this branch of 
work is Brighton, who have just asked the Postmaster- 
General for a license to work telephones in their district. 
The Town Council propose to make a maximum charge 
of £7 per annum for a full service to each subscriber, as 
against £10 charged by the National Telephone Company. 
The toll, however, which it is intended to charge is not to 
be this maximum, but £5. 10s. for a full service, or an 
alternative minimum charge of £3. 10s. on the “ penny- 
a-call” system. These rates, if the license is granted, 
should prove a great convenience to the smaller traders 
and private householders in Brighton, as while £10 may 
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be considerably more than the worth of a telephone to any 


person, he would not mind just over half that amount, or 


if he did not use the telephone a great deal, £3. 10s. would 
suit him very well. Mr. A. R. Bennett has prepared an 
estimate of the cost of the establishment of a system such 


as is proposed. In this estimate he states that to establish 


a system with 2,000 subscribers would involve a capital 
expenditure of about £43,280. The annual working 
expenses are given at £10,269, and the profit, 21,200, 
The district included in the license contains not only 
Brighton and Hove, but also the area between Rotting- 
dean on the east and Shoreham on the west, and also a 
considerable distance north. 


A New Conduotor.— We notice an article in Electricity 
of New York describing anew electrical conductor. This 
is called phono-electric,” and is said to be an exceedingly 
high-grade wire, admirably adapted for telephone, tele- 
graph, and trolley use. It is said to be perfectly homo- 
geneous both in mechanical and molecular structure, and 
does not depend on a hardened skin for its strengtb, as in 
other drawn wires, Testa made with this wire by removing 
successive strata on the surface of the wire, showed its 
tensile strength to be uniform throughout the whole 
diameter. Hard-drawn copper wire subjected to the same 
treatment was found to have only the strength of soft 
copper once the skin was removed. As to the equally 
important power of enduring severe strains without taking 
& permanent stretch, a set of comparative tests showed that 
“phono-electric” had an elastic limit 40 per cent. greater than 
that of hard-drawn copper wire. It was also a romarkably 
tough wire, which enabled it to resist bending, kinking, 
etc. In electrical work the trolley wire comes in for hard 
service. At turnouts it often comes in for hard knocks 
from the trolley, and it constantly happens that the passage 
of the trolley wheel is accompanied by small arcs set up 
between wheel and wire. These burn and roughen the 
wire and anneal parts of its surface. If the wire is 
ordinary hard-drawn copper, the hardened skin is destroyed, 


and the wire rapidly gives way. This is the secret of the | 


breaking of trolley wire at curves where there is heavy 
service, arcing being established by the flange of the trolley 
wheel. Phono-electric“ is free from this difficulty, as it does 
not maintain an arc readily. Its fusing point is high, and it 
does not furnish enough metallic vapour to keep an arc 
going. It also does not rust or corrode, and for long and 
difficult spans and for telephone and telegraph lines in 
exposed places it should be extremely useful. 


Railway Head-Lights.—We notice in the Scientific 


American an illustrated notice of the electric head-lights 
now in use on certain railways in the United States. It 
may be remembered that in a previous issue we commented 
on these head-lights, at that time the proposal being to use 
them for signalling purposes. For this purpose we think 
them entirely unsuitable, but for the uses to which they 
are now put there is much to be said. Thus in many 
instances the railway tracks are not separated from the 
fields and grazing lands by fences, and the farmers allow 
their cattle to roam at large over these lands, possibly 
because the compensation which they obtain from the 
railway company if any are killed is greater than the price 
obtained in open market. 
companies have annually to pay large sums in compensation. 
In view of this, with the old oil lights on the engines, the 
trains at night had to crawl through the grazing lands for 
fear of running over cattle: 
lights, however, it is shown by our contemporary, by photo- 
graphs taken at distances of 1,000ft. and 2,500ft., that cattle 
straying on the line could be easily distinguished at over 
half a mile, In the photographs amall posts, level indi- 


However this may be, the 


With these new electric head- 
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‘cators, ete., can be clearly seen at very considerable 
distances. ‘The lights are, of course, of the arc type, and 
the electricity is generated by an ordinary dynamo operated 
by a Pyle compound steam-turbine of 14 h.p. The light 
with a good reflector equals about 8, 000. c. p. 
and turbine are attached to the top of the beiler between 


The dynamo 


the head - light and the smoke stack, and steam is introduced. 


into the turbine from the main boiler at the will of the 
engineer, the mechanism, of course, being operated from 


the cab. One set of carbons can be used continuously for 


about eight hours, so that it is unnecessary to attend the 
lamp during that time. 


Injaries from Lightning.—The meteorological report 
of the United States for the year 1899 gives some interest- 
ing information with respect to the fatalities and injuries 
due to lightning in that year. From this report, as con- 
densed in the Electrical World and Engineer, we gather that 
in the United States 562 persons were killed and 820 
persons injured during that time, making a total of 1,382 
casualties, or nearly four casualties every day on the 
average. Among fatalities, it would seem that nearly half 
were indoors and half out-of-doors, and of the latter 11 per 
cent. were under trees. Among the injured, about 70 per 
cent. were struck when indoors, and 30 per cent. when 
out-of-doors, and of the latter 6 per cent. were under trees. 
Our contemporary adde that the figures are, however, 
probably quite unreliable in regard to deductions as to the 
relative safety or danger of localities in which accident may 
occur, because on the near appreach of a thunderstorm it is 
customary for all persons to take shelter indoors when 
possible, and consequently the number of people within 
doors during the prevalence of a storm would probably 
be many times ‘the number of people out-of-doors at the 
same time. There is no information to be gathered from the 


report as to the efficacy of lightning conductors on buildings, 


and we are still as far as ever from any conclusion as to what 


precautions are necessary to render a building absolutely 


safe from lightning discharges. It will be remembered 
from Prof. Lodge’s paper at the Institution that it is 


exceedingly probable that while a lightning conductor may 


be quite capable of dealing with all ordinary discharges 
from the clouds, a single rod such as is usually installed 
is quite incapable of providing a path to earth for a highly 
oscillatory discharge, such as sometimes occurs in heavy 
thunderstorms. Against such discharges an iron network 
strotched over the building seems to give more e 
than any other conductor. 


Rival Illuminants.— The present high gia -of coal 
has, of course, seriously affected the cost of electricity 
from a central-station engineer's point of view, but up to 
the present we have heard no rumours even of any advance 
being made in the price of electricity to private consumers. 
It is a good sign of the progress which has been made in 
the cheap production of electrical energy that central: | 
station managers are able to stand a very large increase 
in the cost of coal without making a corresponding increase 
in the cost of the energy supplied. The gas companies do 
not seem to be in such a favourable position, and the Gas- 
light and Coke Company are considered by the public to 
be the chief offenders, inasmuch as they have notified an 
increase of 6d. per 1,000 cubic feet, to take place forthwith. 
We very much fear that if a radical change is not made in 
the Board and staff of the above gas company a further 
increase in price will soon be found necessary to make up, not 
for a further increase in the cost of coal, but for a decreased 
output, The inhabitants of the districts supplied by the 
company find it exceedingly hard to undertand the reason 
why they should, under ordinary conditions, pay about 1s. 
more per 1,000 cubic feet for gas than those more fortunate 
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inhabitants of London living on the south side of the river. 


The present increase will, of course, drive many more to 
use electric light instead of gas, and we are quite sure that 
when the change has once been made, the decreased cost 
and increased comfort will keep these consumers on the 
electricity mains in spite of any future decrease in gas. It is no 
doubt most important that a large company like the Gaslight 
and Coke Company should preserve its dignity and main- 
tain its dividends, but in the present instance we fear that 
they are playing much too much into the hands of their 
rivals for any ultimate benefit to be derived. It is a 
fortunate thing that the Metropolitan Electric Supply 
Company have now their Willesden supply station in good 
order, so tbat they will be able to do their share in supply- 
ing the gas consumers who refuse to pay 3s. 5d. per 1,000 
cubic feet. ö 


Institution Conversazione.—On Tuesday last the 
annual conversazione of the Institution of Eleetrical Engi- 
neers was held in the Natural History Museum, South 
Kensington. This museum has been chosen for so many 
years by the members of the Institution as the meeting- 
place for their conversazione that notbing remains to be 
said concerning it, except that the stairs and galleries form 
coigns of vantage from which a good view of the gathering 
in the main hall can be obtained. The result of the 
numerous rooms and galleries which were thrown open was 
that it was exceedingly difficult to find any particular 
member one might wish to see. Any endeavour in this 
resp-ct is, of course, hampered by the fact that such a 
large number of friends one is pleased to see interfere 
with the search. The President (Prof. J. Perry) and Mrs. 
Perry received the members and their ladies at the main 
entrance, and a numberof the members of the Council also took 
up a position near this point so that they could support 
Prof. Perry in his arduous task of shaking hands with some 
1,500 guests. Some excellent music was provided by the 
string band of the Royal Ergineers, by the kind permission 
of Major General Sir T. Fraser. As the various exhibits 
in natural history have been thoroughly inspected by most 
members at previous conversaziones, the greatest attraction 
of the evening was, of course, the meeting of old profes- 
sional friends. The meeting was the more enjoyable from 
the fact that it has been during the past session almost 
impossible to enjoy the reunions after each meeting of the 
Institution, owing to the exceedingly late hour to which 
the discussions were allowed to continue. While on this 
topic we might remind the President and Council that the 
discussion of technical papers is not the sole object in life 
of electrical engineers, and that for every one member who 
speaks in the lecture theatre there are half-a-dozen who 
will discuss the subject in the tearoom after the meeting, 
provided that they have not to sleep in town in con- 
sequence. As a whole, the conversazione of 1900 was 
undoubtedly a success. 


Charging Electrical Vehicles.—The handling of a 
number of electrical vehicles in a charging station is not 
the simple problem which one would be led to expect 
on first consideration. We remember that the London 
Electric Cab Company had an independent charging circuit 
for each set of accumulators, and an ammeter in each 
circuit. It was found, however, by the above company 
that the means of charging were none too completa. There 
are numerous other details which have to be attended 
to in the upkeep of such electrical vehicles, and which 
have a great influence on the ultimate cost of upkeep of 
the tame. The New England Electric Vehicle Transporta- 
tion Company, of Boston, have recently equipped their 
charging station, and a few notes on the same may be of 
interest. From the description appearing in the 


| repairs. 


Electrical World we gather that the company started 
in May, 1899, with three cabs. 
some 150 vehicles, to which 30 more cabs aré soon 
to be added. The equipment now under construction for 
handling the batteries will provide eight loading stands 
fitted with vehicle-centering devices, and an arrangement 


It now handles 


for pulling the batteries out horizontally and replacing 
them with others. Power for charging the batteries is 
obtained from the Boston Edison Company’s three-wire 
circuits, boosters being used to ensure that the voltage 
supplied to the batteries shall always exceed their counter 
EM.F. The control of the charging current is effected by 
means of a rheostat. For shifting the vehicles round the 
building, an arrangement which is called a trolley is used. 
This consists of a two conductor cord and attachment plug 
hung from the centre of the roof and counterweighted. A 
source of current supply is obtained from the two-conductor 
cord for moving the vehicle around the station by means 
of ite own motors. The trolley supplies current at low 
voltage, so as to enforce slow motion. This arrangement 
does away with the need of men to move the vehicles. 
There is also another trolley for use over the three pits 
which are provided to give easy access to the running gear 
for inspection and repairs. This trolley supplies power to 
run the motors when under test for olectrical faults in the 
apparatus or connections. The inspection of the vehicles 
is very complete. Every morning every vehicle that has 
been out is looked over by three mon, one of whom is an 
inspector, who goes over every bolt of the running gear, 

screws up every contact of the circuits, files the controller 

fingers, and examines the commutators, brushes, etc ; the 

second is an oiler, who oils the whoels of all vehicles one 

day, the running gear the next, and the motors the third; 

the duty of the third man is simply to inflyte the tyres, the 

inflation being accomplished with compressed air at 1401b. 

per square inch. These men catch many faults before 
they become serious enough to do any damage. Once 
a month each vehicle is practically dismantled and 
reassembled, all wear being taken up and severely worn 
parts being renewed. A special room is fitted up for tyre 
The batteries are also well looked after, the 
plates being separated from timo to time, each being 
scraped with blunt tools and scrubbed with brushes before 
replacing. The specific gravity of the acid is alao carefully 
measured by means of an arrangement consisting of a hand 
suction pump, which draws the acid from the battery jar 
up through a flexible rubber tube into a piece of glass 
tubing, within which an hydrometer is mounted. With a 
few strokes of the pump the acid is drawn up until the 
hydrometer floate, when it can be read, after which the 
acid can be restored to the battery jar by simply admitting 
air. Records are kept of all tests on the vehicles, and a 
ring of sub-charging stations is being placed in the city at 
a radius of four or five miles from the central station. 


Measuring Alternate Currents.—Tho following is 
an abstract of a paper contributed by Mr. Benischke to the 
Elektrotechnische Zeitschrift. The abstract, which appears in 
the Electrical World of New York, reads as follows: “ The 
paper describes the instruments of the General Electric 
Company, of Berlin. They are of the dynamometer type, 
with magnetic damping. Magnetic damping has so far 
been supposed to be impossible in wattmeters of the 
dynamometer type, especially if they are to be calibrated 
with continuous current, because the damping magnet 
distorts the field in such a manner that no practical 
scale can be obtained, and beckuse under the influence 
of the alternating current the permanent magnetism is 
diminished by-and-by, and therefore also the damping 
effect. If, however, it is intended to calibrate with 
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alternating current, wattmeters can.be constructed which 
contain iron, therefore it was his first endeavour to 
improve the methods of calibrating so that wattmeters 
of the dynamometer type can be calibrated with. alter- 
nating current. The general scheme of the instruments 
described is as follows: a movable coil mounted on an 
axle, the direction of which is determined by springs, 
is deviated under the influence of a fixed coil; for 
damping, the axle is provided with an aluminium disc, 
which oscillates between the poles of a permanent magnet ; 
the whole dynamometer is surrounded by a laminated iron 
_ mantle of such a form that the magnetic lines of force are 
running through the iron mantle, and do not touch the 
damping magnets; the internal part of the instrument, 
where the movable coil is oscillating, is free of iron; the 
magnetic circuit is therefore far from being closed. The 
instruments described and illustrated are a voltmeter, a 
wattmeter, and two ammeters. He shows that the indica- 
tions of the wattmeter are practically independent of the 
angle of phase, as the ratio of the reactance and the resist- 
ance in the shunt coil of his wattmeter is very small ; the 
wattmeter gives practically correct resdings even with a 
very great phase difference in the main circuit, as in 
measurements of the no-load loss of transformers. The 
readings of the instruments. are theoretically dependent 
upon the frequency, as the deviation of tho movable coils 
depends upon the current in- the same, and this current 
upon the impcdance and the reactance upon the frequency ; 
bat the reactance is extremely small, compared with the 
resistance, so that the impedance is practically equal to 
the resistance, and therefore independent of the frequency ; 
hence, also, the readings of the instrument are practically 
independent of the frequency. He found that the 
differences between the readings for alternating current 
of 50 periods and for continuous current were very 
small, and concludes that if the influence of the frequency 
is so small, there can be practically no influence of the 
waveform. As the magnetic circuit is far from being 
closed, the magnetisation of the iron mantle is very smal), 
and there is practically no influence of the byteresis. In 
the discussion which was held on a following mceting, 
Franke questioned the practicability of calibrations with 
alternating current; in a wattmeter of somewhat similar 
construction, but with a more closed magnetic circuit, he 
has found that hysteresis caused extremely wrong results; 
he also said that it is difficult to get aluminium free of 
iron, and that, therefore, aluminium should be used very 
cautiously in magnetic fields. Benischke denied the 
influoneo of hysteresis in his instruments; he also said 
that in the meanwhile he has succeeded in making the 
difference between calibration of his ammeters with con- 
tinuous current and with alternating current so small that 
it is now only about 0'8 per cent., so that the ammeter 
may be calibrated just as well with continuous current as 
with alternating current. With the voltmeter he obtained 
nearly as good results.” 


Units —In the June number of the Journal of the 
Franklin Institute, Prof. R. A. Fessenden publishes an 
article on “Electromagnetic Mechanism.” Iu it he again 
refers to the unit question, and gives the following dialogue 

to illustrate the trouble which is now experienced in 
feasting students. An electrica] unit maker is supposed to 
besbowing a one-volt cell to an electrical engineering student, 
and the dialogue opens with the statement from the. unit- 
maker that ‘this cell gives exactly one unit of electromotive 
force.” Student: Why was that name given to the 
quantity?“ E. U. M.: “I perceive that you misunder- 
stand me; that is not its name—it is what it is called. Ita 
real name is the volt,” S.: “I beg your pardon. Why is 


it called by the title electromotive force?” E. U. M.: 

“Because it is not a force, and has no immediate con- 
nection with motion, that being determined by its apace 
differential.” S.: « Well, if that is what it is 

E. U. M.: “ Permit me to interrupt you. It isn't. It 
really is the unit difference of electrical potential. It is 
defined as the unit difference of electrical potential.” 
S.: “Ah! now I understand. You explained potential 
very fully to me yesterday. It is equivalent to electrical 
energy, then, isn’t it?” E. U. M.: “Not at all; not at 
all. You misconceive me entirely. It is true that we 
generally connect the idea of energy with the word 
potential ; but in this case we use it in a special way. It 
really is only one factor of energy, and to get the electrical 
energy you must multiply it by another term, quantity of 
electricity.” S.: You will excuse me for a moment, I am 
a little dazed. As I understand it, then, this unit——” 
E. U. M.: “You must be very careful. There are three 
units. This is not the real fundamental unit. That is only 
one one-hundredth millionth of the volt. The volt was 
chosen this size for your especial convenierce.” S.: O, 
Lord! (After a pause) Then this other term which I see, 
magnetomotive force, is that also so called because it is not — 
a force and has nothing to do with motion?” E. U. M.: 

“ Exactly.” S.: “But from the definition of unit current 
it certainly seems as if there must be some tendency for a 
magnet to move round a wire carrying a current in the 
direction of the magnetomotive force.” E. U. M.: Not 
at all. That definition was adopted for the sake of making 
the idea more simple; but, as I have on several occasions 
noted that professors of electrical engineering have pub- 
lished articles in the technical journals in which, the 
magnetic lines being represented by vortex rings, 
they have stated that these rings rotated round the 
axis of the wire as well as around the axis of the 
vortex, it may not be so clear as it was originally thought 
to be.” S.: “And still I am at fault. Surely this 
unit magnetic pole—” E. U. M.: “There is no unit 
pole. True simplicity is obtained by dofining things in 
terms of other things which cannot exist, calling them by 
names which are as misleading as it is possible for them to 
be, multiplying them by all sorts of constants, and stirring 
the whole thing up with a stick. By giving eight or ten 
names to the same quantity, and using the same term With 
different significations in different conneetions, still further 
advantages are obtained. By a judicious extension of these 
principles, and the adoption of still other practical unite, it 
is hoped in time to have a system which no one can under- 
stand.” After poking fun in the above way at the state of 
things as tbey now are, Prof. Fessenden explains what he 
would like to have. ` He says how much better it would be 
to call a certain quantity the voltage, the integral of it the 
voltance, the intensity of it the voltivity, and the absolute 
unit itself the volt. By following this system 110 volts 
would then be 11 bega-volts, and there would be no practical 
units, and all units would be connected by equations without 
constants. Similarly, gilbertage, gilbertance, gilbertivity, 
and gilbert. As regards symbols, E would stand for voltanoe, 
F for voltivity, and E for time rate of change of voltage. 
We consider offhand that endless confusion would result 
from Prof. Feesenden’s proposal, as if the absolute unit 
was the volt, numberless volumes would be rendered quite 
useless for reference, and the confusion between volts and 
bega · volts would not be simplified by the fact that there 
were actually no practical units left. In the same way we 
consider that too much importance is attached to the 
supposed inconvenience of the use of 4 7 in electrical 
formule. To the engineer using the slide rule for a table 


of logarithms there is no inconvenience whatever. 
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But besides being Germany’s most important naval base 
and marine shipbuilding centre, the town possesses the 
charms inherent to a magnificent position and great 
natural beauty. In its industrial aspect Kiel has made 


: _:. | rapid strides since its incorporation with Prussia in 1867, 
There were many members of the Verband Deutscher 
Elektrotechniker who, when Kiel was first mentioned as of 24,000 so 


and its subsequent selection as a naval base. Froma town 
the place has developed since the date in 


the selected centre for the eighth annual meeting of the | question, until it can now boast some 100,000 inhabitants. 
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The Marine Academy Kiel. 


Verband, were inclined to doubt the suitability of the | 


lace for the purpose in view, but now that the meeting 

come and gone nobody will venture to deny the 
wisdom of the selection. The meeting, which, as usual, 
extended over four days, commenced on Sunday, Jane 17, 


and must be proclaimed a huge success. The delightful | 
surroundings of Kiel no doubt contributed in a large 
measure to this happy result, while to the natural attrac- 


The pride of Kiel are the delightfully-wooded heights 
which skirt the town on the Diisternbrook side. From 
these heights a commanding view of the splendid harbour 
with all its shipping is obtained. No words could do 
sufficient justice to the superb and quiet beauty of the 
woods themselves, nor to the panorama which they com- 
mand. The trees with their luxuriant foliage in pleasing 
contrast extend to the water's edge. Walking towards 


The Government De ckyard, Kiel. 


tions of the town others had been added in the shape of a 
large squadron of battleships, etc., which were anchored in 
the bay in anticipation of the “ Kieler Woche,” and the 
arrival of the Kaiser as a guest in connection with that 
event. It is not our intention ta describe the town itself 
or its many interesting institutions —auffice it to say that 
It enjoys an equivalent importance in Germany to our 
Portsmouth at home, 


Diisternbrook we approach a large establishment—the 
Hotel Bellevue. It has a delightful position, with the 
advantage of an unexcclled view of the bay below. This 
was the spot which many of the members of the Verband 
and others taking part in the meeting, including the 
writer, selected as their headquarters. 

Of the industrial establishments of the town, those 
belonging to the Government—namely, the Imperial dock- 
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yards—of course, enjoy prime importance, employing as 
they do upwards of 5,000 workmen, but there are also 
yards and manufactories of 


several private shipbuildi 
note in Kiel, with which I hope to deal in turn later on. 
The actual proceedings of the Verband commenced, as 
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a few pleasant hours thus spent. On this occasion the 
town of Kiel, of course, acted in the capacity of host. 
Speechmaking was, however, restricted to very narrow 
limite, the a ey essential only being done. In the 
first of the two speeches of the evening, the Mayor (Herr 


High-Level Bridge over Kaiser Wilhelm Canal at Levensau, 


previously mentioned, on Sunday, June 17, when council 
and committee meetings were held respectively at 9 and 
11 o'clock am., a room attached to the Restaurant 
Hoffnung being reserved for the purpose. In the evening 
on the same day, at 8 o'clock, a reception took place in the 
great hall of the Hotel Bellevue. This function, which 
was held in the usual you-please style,” was mainly 
characterised by a very large attendance. The reunion of 
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18, Panorama vom Kriegshafen. 


Fusz) welcomed the guests on behalf of the town in a very 
able and humorous manner. He (the mayor) had hoped 
to obtain inspiration for his speech from Meyer's Con- 
versational Lexicon,” but had found opposite the words 
“electra” and “‘electrum” more than 150 words constructed 
from these derivations, besides auxiliaries, which occupied 
together over 64 pages. He had thereupon resolved to 
leave the study of the matter to more youthful aspirants. 


| 
| 


| 
f 


Panorama cf the Harbour, Kiel, 


old friends and acquaintances after a year’s separation was 
celebrated with the enthusiasm and joviality characteristic 
of the German race. The delicate wines of the Rhine, 
not to mention the inevitable Lager,” flowed freely, and 
the guests settled down to the quiet enjoyment of tho 
annual reunion in full appreciation of each other’s society. 
Ideas were exchanged and interchanged while light refresh- 
. ments were partaken of to a music 


accompaniment, and | 


The President of the. Verband, Dr. von Siemens, in 
thanking the Mayor for the hearty welcome accorded them, 
said that of late years Kiel had exerted a very powerful 
magnetic influence. There were none more sensitive to 
this influence ‘than the electrical engineers who had 
assembled jn the town for the purpose of discussing a 
multitude of questions. 

An attempt was subsequently made, at the express wish 
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of some of the ladies present, to organise a dance; but 
owing no doubt partly to the heat of the hall, and partly 
to the superior attraction offered by a jaunt in the fairy- 
like neighbourhood, not a great deal of enthusiasm was 
evoked, and the dancing came to an early termination. 
But, for all that, a very pleasant evening was spent, 
although it terminated earlier than is usual on such 
occasions in the happy Fatherland. | 

The business of the meeting commenced in real earnest 
on the following morning (Monday), when, notwithstandin 
the dissipation of the previous evening, à large number o 
members and others interested in the proceedings congre- 
gated in the Marine-Akademie punctually to timed e., 
9 o'clock. Incidentally, those present had an opportunity 
of admiring the splendid proportions and admirable 
equipment of the building, a view of which is given 
in one of the accompanying illustrations. The meeting 
was presided over by Herr von Siemens, who, in his opening 
2 expressed pleasure at the general approval which 
the selection of Kiel as centre for the eighth annual meeting 
of the Verband bad found. He welcomed the repre- 
sentatives from the Marine, whose presence was an indica- 
tion of the important part played by electricity in 
modern warfare. The influence of electricity, especially 
in Germany, was gaining ground ; one observed that the 
voice of the electrical engineer obtained more and more 
recognition. Technical knowledge and industry were still 
young, but made rapid strides, and the welfare of the 
country- might, perhaps, in the future depend to a 
larger extent than now upon the prosperity of the trade. 
Above all, it was essential that the technical knowledge 
of those industrially engaged should be attended to. 
The rapid development of the electrical industry had 
shown that electrical energy had become a universal demand. 
Previous to the invention of the dynamo electricity could 
be usefully employed only to a very limited extent, but 
the dynamo had enabled the generation and transmission 
of electric energy in every form and magnitude, affecting 
thereby all phases of lito. The electrical industry had 
therefore attained to considerable magnitude, and it had 
become necessary for those engaged in the industry to 
organise themselves for common action. This organisation 
was, in fact, the Verband, which had already won con- 
siderable recognition, had never adopted any but an 
impartial policy, and therefore accomplished its work very 
effectively. k 

Several speeches welcoming the Verband to Kiel 
followed. Of these, perhaps that made by Dr. Völkers, 
as representative of the Secretary of State for the Interior, 
was the most instructive and interesting. Dr. Völkers 
remarked with what lively interest the Imperial Govern- 
ment followed the development of the electrical science 
and industry. The industry had made such rapid progress 
in Germany that within three years the number of persons 
engaged by it has advanced from 26,000 to 54, 000. 
Amongst the principal industries of the country, the 
electrical industry had already attained to the fifth or 
sixth position of importance on the list. That it should 
further develop itself was the wish of the Government, 
which had succeeded in ascertaining how the electrical 
industry had developed in its production, turnover, and 
competitive capacity. The returns had been rendered 
ascertainable only through the close friendship which 
existed between the Government and the Verband. It 
was essential to successful competition in the world’s 
markets that economical organisation should exist, which 
would be more effective from the fact that it worked quietly. 

From the annual report subsequently presented to the 
meeting by our old friend, Mr. Gisbert Kapp, general 
secretary, it transpired that the number of members 
belonging to the Verband now amounted to 2,874. Several 
minor associations, including the electrical institutions of 
Aix-la-Chapelle, Kiel, Magdeburg, Mannheim, and Würtem- 
burg had amalgamated themselves with the Verband. 
Further, the financial position of the Verband was 
extremely satisfactory. To the annual report were 
n the reports by the various commissions. During 
the subsequent proceedings Dresden was decided upon as 
the centre for the next annual meeting of the Verband. 

Tbe morning s business having been satisfactorily dis- 
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sed of, the first of a long list of papers was then read by 

err Gauert, naval architect, Kiel, which dealt with the 
“ Electrical Installations on Modern Warships.” In the 
course of his remarks, the author said the year 1882 saw 
the introduction of the firat electrical machines into warship 
equipment, while in 1887 the “Bayern” of the German 
navy was provided with an installation of 225 lamps of 
10 c.p. eacb, besides two 50-ampere searchlights. The 
total length of wire employed amounted to only 5,000 
yards, while the cost of the installation was £1,150. 
At the present time the “Fürst Bismark” was lighted 
by means of 900 lampe, the wire employed having a length 
of 20 miles. The ship was further provided with five search- 
lights, taking 90 amperes each. Exclusive of the search- 
lights, the cost of the latter installation amounted to 
£11,000, the pe accounting for a further 
£3,000. The electric lighting of warships was pre- 
ferred to day, amongst other reasons, because the wires 
were easy to fix, and if shot away might be quickly 
repaired. For a long time electricity was employed on 
warships exclusively for lighting purposes, and, indeed, in 
an inferior manner to that of ay, when the most impor- 
tant parts of the ship were illuminated by means of 16-c.p. 
lamps. The first ships to be electrically equipped were pro- 
vided with two searchlights having a capacity of 4,000 c.p. 
each, while modern warships possessed five searchlights 
with a capacity of 40,000 c.p. each. The author also 
described the lamp signalling apparatus employed on 
modern warships of the German marine. The first 
experiment made with an electric motor in the German 
navy took place on the “Aegir.” To-day all venti- 
lators were electrically worked, likewise ammunition 
hoists for guns up to 15cm. calibre. For steering pur- 
poses electricity had not yet been employed. In speaking of 
the different systems of ship telegraphy in vogue, the 
author remarked upon the desirability of having one system 
only to each ship, as upon the “Fürst Bismark.” He 
also described the telephone system introduced by Messrs. 
Siemens and Halske for use on board ship. An experiment 
with electrical heating had shown that the samo was twenty 
times as dear as the present method of steam heating. 
With electrical cooking no extensive experiments had yet 
been conducted. The Fürst Bismark” was equipped with 
an electrical installation of 300 kw. capacity. Continuous 
current only was employed on account of the searchlights. 
Formerly compound-wound machines were used, but 
parallel running was now favoured with shunt dynamos. 
The employment of accumulators on board ships was 
also considered by the author, whose paper received 
evident appreciation. 


(To be continued.) 
—_—_—_——— ep 
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HUDDERSFIELD CONVENTION, 
(Continued from page 881.) 

After the close of the business meeting on Wednesday, 
June 20, the lunch given by Alderman Calvert, the chair- 
man of the Huddersfield Electric Lighting Committee, was 
duly appreciated. A good many of the members then pro- 
ceeded to Bradford, where the Corporation electricity works 
and the electric tramway system were on view. Mr. R A. 
Chaddock, the electrical engineer of Bradford, met the 
members at the railway station and arranged them in two 
parties so as to facilitate the inspection. Before leaving 
again for Huddersfield light refreshments were provided in 
the town hall, where an informal reception was given by 
the Mayor of Bradford. The return train was due in 
Huddersfield at 6.30, which gave those who went to Brad- 
ford an exceedingly short interval before the dinner at the 
town hall at night. At this dinner the members of the 
association and othor visitors attending the convention were 
the guests of Mossrs. J. Hopkinson and Co. The dinner 
was served in a way which was exceedingly creditable to 
the ‘landlord of the George Hotel. f 


, _ THURSDAY, JUNE 21. . 
The reading and discussion of technical papers was 
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resumed in the Technical College, Queen- street, at 10 a.m, 
and Mr. MOUNTAIN, the president, called the members to 
order promptly at that time. The two papers by Mr. T. P. 
Wilmshurst and Mr. C. A. L. Prussman were read in 
abstract and discussed together. We give below the full 
text of these papers: 


Power Supply by Single-Phase Motors. 


BY T. P. WILMSHURST, BOROUGH ELECTRICAL ENGINEER, 
DERBY, 


Note.—In the following paper, the abbreviations D.C., A.C., 


S.P., refer to direct current, alternating current, and single- 


phase respectively. 


The principal objections which are usually urged to the dis- 
tribution of electricity by alternating currents are: (1) that 
alternating-current is less economical than direct-current work- 
ing ; (2) that alternating arc lamps are inferior to direct-current 
maps ; (S) that single-phase motor working is impracticable. . 

hile the writer is prepared to admit that in some instances 
objections (1) and (2) are valid, and (3) also in a modified 
degree, he holds the conviction that they originate rather from 
unsuitable arrangements or want of appreciation of the varied 
requirements of electrical supply on the part of the designers, 
than from any inherent unsuitability of alternating currents. 
He is led to this conclusion from a study of the costs’ analysis 
of various towns, from which it appears that the following 
results have been achieved in A.C. stations: fuel costs of 25d., 
Id., and 32d., and works costs of 78d., 1 02d., and 1°16d., all 
on outputs of less than a million units per annum. As regards 
objection (2) the writer would only remark that those members 
of the association who visited Cheltenham during the last 
convention would hardly deny that the A.O. arc lighting there 
left little to be desired. Coming to objection (3) the object of 
the paper is to show what is the present position of the S.P. 
motor in the struggle for existence. In nearly every town, 
certainly in all manufacturing towns, there will in the future be 
an enormous demand for motors when the cost of supply is 
sufficiently low and the public appreciate the advantages of 
electric driving. Sinee the S.P. system has been adopted in 
nearly 100 towns in this country, the question arises, how is 
this demand to be met? (1) Shall we change over our whole 
system to D.C., as is proposed in one or two cases? (2) Shall 
we lay down D.C. plant and mains for the motor supply, leaving 
the A.C. plant to supply current for lighting? (&) Shall we 
supply S.P. motors from our ordinary A.C. plant and mains? 
(4) Shall we lay a special A.C. motor network supplied from the 
A.O. plant? (5) Shall we lay down multiphase plant for power 


supply | l 

. The writer has come to the conclusion that while cases do 
exist in which, by reason of abnormal frequency, excessive 
armature drop in the generators, or other causes, the good 
working of A.C. motors is rendered difficult, in the majority 
of cases, under reasonably favourable conditions, the inferiority 
of the S.P. motor to the D.C. or three-phase motor is not sufti- 
ciently marked to justify the laying down of special plant. 
It is obvious that method (3) has the great merit of simplicity 
and low cost. It is a matter of common knowledge that at 
the present time, while the proportion of motor to lighting load 
on D.C. circuits is small, it is still less on A.C. circuits, andi t 
is a matter of interest to study the causes of this. The two 
principal reasons appear to be the difficulty of successfully com- 
peting in cost with gas and steam engines and the fear that the 
use of motors will injuriously affect the steadiness of the light. 
It is a self-evident truth that the more the day load can be 
increased, the lower can the charges be made. An examination 
of the power charges in various towns reveals the curious fact 
that these charges vary from 8d. per unit down to ld., and 
inasmuch as the cost of production can hardly vary within such 
wide limits, it would appear that the size of these charges is a 
measure of the appreciation by the engineer of the value of a 
motor load. In the case of a gas-engine a brake horse-power 
can be obtained for about ld. per hour; in the case of electric 
motors, therefore, it is necessary to bring the cost down to 
ld. to 14d. per unit before we can hope to enter into successful 
competition. 

The second point is of vital importance and merits careful 
consideration. The principal causes which are likely to disturb 
the supply voltages are : (83 bad regulation in engines, alter- 
nators, and transformers ; (B) the use of small generating sets 
and transformers ; (C) defective working of the motora them- 
selves ; (D) the adoption of a high frequency. 

The first (A). is a prolific source of trouble. An armature 
drop of 20 to 50 per cent., even on non-inductive loads, is by 
no means uncommonly found in this country. Why these 
abnormal drops of pressure have been tolerated it is difficult to 
say. It is obvious that the starting of a large motor on mains 
supplied by such a machine must cause an instantaneous drop 
of pressure which no amount of switchboard manipulation can 
prevent. When one considers that in a D.O. station an arma- 


power factors. 


ture drop of 6 per cent. is rarely exceeded, is it any wonder 
that A.C. motor working on such circuits has been discouraged ? 
A similar abnormal drop may also be found in transformers 
which have been designed for a lighting load only. It is quite 

ossible that a transformer with heavy magnetic leakage may 
have three or four times the terminal drop on a motor load 
which it would have on a lamp load. It is therefore obvious 
that all transformers before being sent out should be tested on 


‘an inductive load in addition to the non-inductive load test. The 


writer has adopted the practice in specifying for transformers 
that when tested on a non-inductive load the drop shall not 
exceed 2 per cent., and not more than 3 per cent. when teste 

on a load with a power factor of 78. as 

(B) The question of the size of the day load sets is one which 
will right itself as the motor load increases, since the possibility 
of any single motor disturbing the supply will diminish as the 
number of motors increases, and this may therefore be classed 
as a temporary difficulty only. 

(C) The chief defects are heavy starting current and low 
The starting current in a S.P. motor need not 
necessarily be abnormal, though undoubtedly this often is the 
case, and it is surprising that A.C. engineers do not more 
rigorously insist on the starting current of motors being kept 
down. It is purely a matter of what starting torque is 
required, and it can be brought as low as two-thirds of full- 
load current or leas by suitable arrangements. 
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D) A high frequency was adopted in the early days when 
it was common practice to instal small transformers in houses, 
with a view of keeping down the iron losses, the designers 
losing sight of the objection to a high frequency in view of 
motor working. It is well known that with a low frequency 
a motor has the advantage of higher officiency, higher power 
factor, and smaller starting current. 

The writer trusts that he has shown that the prejudice 
against the single-phase motor has its root, not in any 
inherent defect in the motor, but in the unsuitable nature 
of the appliances used. It will be seen that direct-current 
engineers would have equal cause to complain of their 
motors if they tolerated the defects in.their systems which 
alternating-current engineers accept as inevitable. Imagine 
a D.C. engineer, being first hampered with a 25 per cent. 
drop in his armature, then a drop in his feeders and distributors 
corresponding to the drop in the feeders, distributors, and 
transformers (the latter wound for non-inductive loads only), 
allowing motors to be started from rest by means of a resistance 
so imperfect as to pass double or treble the full-load current, 
and we should not be surprised at his complaining of the 
disturbance caused by his motors. Consider now the A.C. 
engineer with the added losses caused by a power factor less 
than unity, and we seo his difficulties in the face of unsuitable 
plant. The writer believes that it would be well worth while 
to go to the expense of rewinding alternators with these abnormal 
drops, to use only transformers rated on a power basis, and in 
extreme cases to bring down the frequency toa reasonable value. 
Exception has been taken to the S.P. motor owing to its alleged 
inability to start against a load. This allegation is quite 
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unfounded, as this condition can be complied with, but at the 
8 of course, of starting current. It appears to the 
writer that this point has been laboured too much, as there are 
few cases in which a fast and loose pulley cannot be arranged. 
Moreover, this defect has not prevented the enormous use of 
gas engines, which, so far from being able to start against a 
oad, have actually to be pulled round by hand before they will 
start at all! Even in the case of lifts there is a wide sphere of 
utility for S.P. motors. The writer has a lift worked by a 
S.P. motor on the Derby mains which is perfectly satisfactory. 
Although the motor starts light, the lift is working at full speed 
within seven seconds of the motor being switched on. A short 
description may be of interest. 

Fig. l is a plan of the cage ; the motor and gearing are fixed 
on the top of the cage and move with it. The motor, a 
4-b.h.p. Langdon-Davies, is switched on inside the cage and 
quickly runs up to speed, simply driving its own spindle and 
spindle B, an 
latter are at present loose on their spindle. The starting lever 
inside the cage when pulled over brings a friction cone to bear 
on the inner surface of the shoulder on bevel wheels C2 and 
Cé. This throws shafts D and E into gear and causes the lift 
to rise or fall at will. The time necessary to start the lift —i.e., 
seven seconds —is sufficiently small to justity the contention 
that the S.P. motor can be used for lift purposes in a great 
variety of cases. 

A few notes as to what is actually being done on supply 
systems with S.P. motors may not be out of place. For 
fag of comparison, it is a matter of interest to note what 

ing done in a city where the D.C. motor business is 
vigorously pushed. In Bradford the low charges and easy 
terms of hire have resulted in a considerable motor load being 
obtained. Up tothe end of June, 1899, there were 307 motors 
connected to the mains, and the proportion of units sold for 
wer to total units sold was about 17 per cent. It is doubtful 
if this result has been equalled in any other town in the 
country. It will perhaps be somewhat of a surprise to some 
members of the association to find that on the Continent the 
above results have been far eclipsed by the use of S.P. motors. 
In the city of Frankfort, on March 31, 1899, there were 
single-phase motors of an aggregate of no less than 4,552 b. h. p. 
connected to the mains, while the N of power units 
sold to total units sold was no less than 58 per cent., the 
figures being: for power, 1,851,268 units; and for light, 
1,342,399 units—total, 3,193,667 units sold. The largest motors 
are of 750 b.h.p., of which there are three. They are of the 
synchronous type and are coupled to D.C. generators, and are 
used for driving the trams. ith the exception of these all 
the motors are of the induction type, the largest of which are 
of 90b.h.p. The larger motors are run from separate trans- 
formers fed from the nearest feeders, while the smaller sizes 
are taken direct from the low-tension network, while the 
steadiness of the light leaves nothing to be desired. The gene- 
rating sets are as follows: two of 1,500 i.h.p., and four of 
750 i.h.p.; the 9 is 45 periods, and the armature drop 
6 per cent. The charges for power are equivalent to 2d. per 
unit, with discounts up to 25 per cent. e Corporation of 
Derby have within the last few months commenced letting out 
S.P. motors on hire with gratifying results. At the present 
time motors equivalent to about 200 b.h.p. have been con- 
nected, of various sizes up to 30 b.h.p., and the units sold for 
power during the year have amounted to about 12 per cent. of 
the total units sold. The charges vary from 3d. to ld. per unit, 
according to the length of time the motor is used. 

A few words may now be said on the chief characteristios of the 
modern 8.P. motor. The only practical motors on the market 
are of the synchronous and the induction type. The synchronous 

tor rean ita field to be excited by a direct current. It is 
not y self-starting, and this defect precludes its adoption 
for any but large sizes. It has an extremely high efficiency 
and power factor, and it runs at a synchronous speed. The 
induction motor, which is almost exclusively used, has been 
greatly improved in recent years. A few years ago the 
maximum efficiency was not expected to be more than 60 per 
cent. to 65 per cent., with a power factor of about the same 
value, while the starting current, even when the motor started 
light, was often twice or three times the full current. Thanks, 
however, to the good work of Tesla, Brown, Langdon-Davies, 
and others, very marked improvements have been effected 
within the last two or three years. The following table (I.) 
gives a good idea of the efficiencies of modern single-phase 
motors, ascompared with direct-current and three-phase motors. 
All the tests are made from motors actually at work, the S.P. 
motors being op the Derby mains. The motors were all made 
by leading firms, and though the figures do not necessarily 
represent the highest attainable results, they are a fair sample 
of good modern practice. 

2 shows the efficiencies of the above-mentioned 
four motors of 25 b.h.p. plotted together for ease of oom- 
parison. The interesting fact to be noted in both the diagram 
and the tables is that while the efficiency at full load in the 
D.O. motors is the higher, the S.P. motors has the advantage 
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TABLE I. 
V 
of motor. | B. H. P. Fall narter Big 

Type oad, | Load. | “oad, 

Direct-current ......... a | 78% | 68% y | — 
Direct onerant eee : 5 Ae n 9 62 92 35 % 

lng e- phase 0 %%% % „„ „„ o 0 e ew 
Single- phase. . . 6 80% | 76% | 62 7 46 7 
Thres- Phase 10 835% 82% | 722 | 56% 
Single- phase -| 12 75% | 78% | 68% | 54% 
Single-phase............ 25 80 % 3% 80 % 68 7% 
Three-phase ............ 87% | 86% 2 72% 
Direct current 255 91% 83 % 75 % 54 % 

Direct-current......... 25 86 % 78 % 66 % — 


at low loads, and it is probable that where the work to be done 
by a motor varies considerably, as, for instance, in a machine 
shop, the average efficiency of the S.P. motor is quite as high 
as, if not higher than, in the D.C. motor. 
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DiAdRAM 2. 


Diagram 3 of the power factor and efficiency of the above 
6-h.p. motor shows that while there is still room for consider- 
able improvement in the power factors, the modern moto 
exhibita considerable advancement during recent years. 

In conclusion, the writer would urge that while the S.P. motor 
still leaves much to be desired in the matter of power factor, 
starting current, starting torque, and facility of running at 
variable speeds, yet the absence of commutators, with their 
attendant troubles, giving such simplicity in working, together 
with the high average efficiency, render it eminently suitable 


DIAGRAM 3. 


for general distribution work. As is shown in Table I., the 
polyphase motor outstrips both its competitors in point of 
efficiency. The writer would suggest that, should a transformer 
or other appliance be placed on the market which without 
moving parts would convert a single-phase into a polyphase 
current in the same manner that a two-phase can be converted 
into a three-phase current, in this direction may lie the solution 
of the motor problem. With the increase in size of our stations 
the engineers of direct-current works are more and more 
realising the advantages of alternating ourrents for generation 
and transmission. The improvements in modern A.C. motors 
have gone a long way to lessen the force of the objection to 
alternating currents for distribution purposes as well, and 
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they should be operated from any floor of the building in which, 


the writer’s pero justifies him in the opinion that the 
A.C. motor (either single or polyphase) is quite capable of 
satisfying all ordinary demands 


for power from the mains of 
public supply undertakings. 


Notes on the Maintenance of Motors on Hire 
from an Electricity Works. 


BY C. A. L PRUSSMAN, BOROUGH ELECTRICAL ENGINEER, 
DONCASTER | i 


The principal factor in bringing about the steadily increasing 
day load of an electricity station is the electric motor, and, as a 
consequence, the amount of information relating to it has 
increased considerably during the last few years, so that much 
useful and interesting data is now available. A large number 
of papers and articles have been written on it bearing such 
titles as The Prevention of Sparking,” The Advantages 
or Disadvantages of using Smooth or Slotted Core Armatures,” 
The Use of Bipolar or Multipolar Machines,” and Carbon 
versus Copper Brushes.” The result is that electric motors are 
now much more efficient and mechanical machines than they 
were only a short time ago. For instance, the life of the 
motor of to-day is considerably longer than was that of the 
motor of the early days, and the cost of repairs and main- 
tenance over a given time is of course proportionately less. 
It has been proved beyond dispute that the electric motor 
is a thoroughly mechanical, efficient, and reliable piece of 
machinery, and capable of adaptation to nearly every class of 
work in which motive power is required. Several of our elec- 
tricity committees, acting on the advice of their electrical engi- 
neers, have commenced to purchase motors, which they are 
anng out to consumers at fixed rentals. The amount of the 
rental naturally varies in different towns, but whatever it may 
be fixed at it must, of course, cover maintenance, inspection, 
and depreciation over and above the amounts included for 
interest, eto. l | 

The present paper is intended to deal with the question of 
motors when owned in large numbers by a corporation and let 
out on hire to consumers. The author would not have thought 
of submitting to the Municipal Electrical Association a paper 
on this subject had it not been for the fact that he held the 
position of assistant electrical engineer to the Bradford Cor- 
poration, under Mr. A. H. Gibbings, when the hiring-out 
system of motors was adopted in 1896. The three years during 
which he was connected with the Bradford undertaking, and 
responsible for the testing, fixing, and maintaining of a large 
number of motors, gave him somewhat exceptional opportunities 
for observing the working of motors ranging from 1 b. h. p. to 
12 b.h.p., and when working under many different conditions. 
A few notes on the motor-hiring department, therefore, when 
viewed entirely from practical and working conditions as regards 
maintenance and upkeep may be of some little interest to 


members of this association, particularly at a time when many. 


station engineers are seriously considering the question of 
adopting some system of letting motors out on hire. The 
anxiety as to the cost of maintenance of the motors on the 
part of many people would frequently seem to be ground- 
eas, the motor often being blamed when the blame might 
justly be placed elsewhere. As a matter of fact the motor 
itself seldom gives trouble of any description, provided it is 
chosen and fixed with due consideration to the nature of the 
work it is to perform, and that the starting arrangements are 
satisfactory. The starting switch is an item of vital import- 
ance, whose imperfections are often mistaken for the misdeeds 
of the motor. There are many manufacturers who turn out 
an excellent motor, but reliable starting switches are by no 
means so plenteous. Again, the few manufacturers who have 
a 3 satisfactory motor- starting switch, standardise 
it, and make no other pattern or form, forgetting, it would 
seem, that if a corporation is to let out motors on hire 
satisfactorily, the motors must be capable of being used for 
all classes of work, and often it is absolutely imperative that 
not only the motor, but, what is as important from a main- 
tenance point of view, the starter should be suitably designed 
for a given purpose. Probably there are many who will 
disagree with the opinion that standardisation in a department 
such as that now under discussion can be carried too far, 
but the author thinks that, of all things, starting switches are 
least capable of being standardised. A short reference to some 
of the cases with which the author has had to deal will go far 
to prove that a very considerable proportion of the maintenance 
charge is due not so much to the motor as to the apparatus and 
other causes external to to it. 

In the early days of the Bradford Corporation motor depart- 
ment shunt-wound machines were exclusively used, as it was 
then thought that this type of machine would best suit all 
requirements, and standazdisation was considered desirable. 
Applications commenced to come in rapidly. At first it was 
found that the ey of motors were to be used for hoist 
and crane purposes, hence it was frequently essential that 
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they might be installed. Many of these buildings were six 
storeys high. The motors in practically all these instances were 


fixed in the top flat or evenin the roof. To ensure the starting 


of the machines from any floor, a form of starter was employed, 
consisting essentially of two lead plates falling by gravity into 
jars containing a dilute solution of sulphuric acid. The plates 


themselves were operated by means of a rope or chain carried 
to the entire height of the building. The speed of the plates 


when descending was regulated by means of a dash-pot contain- 


ing glycerine, the plunger having an adjustable valve. Primarily 
then the type of starter for all purposes was the above liquid 
form, and owing to the ease with w i 
operated from any floor, it answered for some time admirably. 


One morning, however, the motor department staff was suddenly 


called out. A heavy frost the night before had so altered the 
density of the glycerine that the plates would not descend suffi- 
ciently to reach the short-circuiting contacts, the speed of the 


motors falling considerably below what the consumers were 


accustomed to obtain, to say nothing of clouds of steam and acid 
spray, due to the rapid boiling away of the liquid. The dash - pot 
valves were then readjusted, and after a considerable time the 
whole of the complaints were remedied, and the motors were 
working again as merrily as ever. 
similar call was made on the motor department. None of the 
motors would work! This time a sudden atmospheric change 
sent the thermumeter several degrees above freezing point. The 
result was obvious—dash-pot valves wide open, lowered density 
of the glycerine, rapid short-circuiting of the resistance, 
blowing of contractors’ and Corporation main fuses, with 
the usual violent ringing of the telephone bell and calls from 
enraged consumers. The rapid changes in temperature for 
some weeks caused very great trouble and expense, to say 


nothing of the annoyance to consumers, who promptly argued 
Experiments were next 
carried out with different oils in the dash-pots, and in many 
cases where there had been trouble with glycerine, the subtitu- 
Oil, however, had several drawbacks, the 


that elactric motors were a failure. 


tion of oil cured it. 
most troublesome of which was the unpleasant manner it had 
of dropping out of the dash-pot and generally causing a dirty 
sticky mess on the working parts of the starters. The con- 
dition of affairs now arrived at was that in some cases the 
starters had glycerine dash-pots, while in other cases oil 
was used. The oil for some time gave little trouble. 
winter passed the glycerine began to behave much more 
systematically, and, curiously enough, for many weeks little or 
no trouble was experienced from it, whilst the oil began to 
require greater attention. 
before leaving liquid starters, that in no single instance was 
trouble experienced with the liquid in the jars freezing, and 
only a very small percentage of jars were broken, either in 
carriage, fixing, or under ordinary conditions of use. Generally, 
however, it was decided that liquid dash-pots were not all 


. that could be desired. The next step was the substitution of 
These were not worked in conjunction with 


“air” dash-pots. ion 
liquid for the resistance, as in deciding to abolish liquid in the 


dash-pots it was deemed advisable to endeavour to completely 


leave liquid of any kind out of the starter. This decision was 
come to on account of the evaporation of the water, the 


trouble experienced in keeping the liquid the right height, and 


maintaining the conductivity constant. The new starters now 
took the form of a movable contact, falling by gravity along a 
series of contact studs, which in turn were connected to iron 
wire resistances. For some time the results obtained were 
most satisfactory, but a slight sparking on the contacts soon 
commenced to bring about worse troubles than ever, and in 


spite of many types of contact being tried, among which were 
f adjustable carbon contacts, the results were 


different forms o 
not entirely satisfactory. The author has not seen as yet a 
really reliable form of starting switch for working under the 
conditions given above, but when next he has occasion to use 
a starter for this class of work, he will feel much incline to 


try the old liquid starter, with an air daeh-pot, a combination 


as yet not attempted by him. With a more even temperature 


the starter difficulty lessened, and the next trouble to grapple 


with was the continual blowing of Corporation fuses, and all 
the attendant expenses. It will readily be seen that a very 
serious item of expense is introduced into the motor depart- 
ment if the inspectors are to spend half their time in climbing 


up and down the stairs of six-storey buildings. The fuse 
trouble with crane motors for a time became very serious. The 
step first taken was to fix compounding coils on the existing 
shunt motors, the compound winding being arranged to assist. 


the shunt coils. Four motors were first tried, and the number 
of visits of the motor inspector in the cases mentioned were 
greatly reduced. This was a most marked improvement, and 
the cost of maintenance of crane and hoist motors rapidly 
fell. In those cases where the load on the crane rarely 


varied, and the motors were of such a size as to be well above 


their work, compound coils were not fixed, as no very 
serious trouble was experienced such as to warrant the extra 
expense in alterations to the motors. It is interesting to 


ich it lent itself to being’ 


A few days later another 


As the 


It may be incidentally mentioned 


oe 


oe 


know that, in spite of the somewhat severe conditions under 
_which these motors were working in the early days, practically 
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‘the same result was obtained, and it is surel evident that in 
the face of actual results it ia not the right policy to adopt one 
class of starter for all purposes, but to judge each case on its 


nothing was spent on the. maintenance of the machines them- 
selves, either in material or labour. In one or two isolated 
instances the commutators required attention, but nothing 
more than what emery cloth could put right, and such instances 
were distinctly attributable to the defective working of the 
starters. . While the author has often heard the statement 
made that series motors give the best results for crane 
and hoist work, a well-compounded machine, in his opinion, 
gives excellent results as far as a motor department is con- 
cerned, and the production of shunt motors so arranged 
that compounding coils could be readily and easily attached, 
should they be required, might be worth consideration on the 
part of manufacturers. The size of motors used for hoist work 
was found to range generally from 4 b. h. p. to 6 b. h. p. 

Leaving the question of hoist motors and starters, the next 
class cf machines demanding attention was that in which the 
motors had a practically steady load throughout the day. 
Cases of this kind were numerous, lines of shafting driving 
light machinery, such as sewing machines, small lathes, eto. 
Generally shunt-wound motors were used except in one or two 
cases where compound machines were employed, the com- 
pounding opposing the shunt coils, when a particularly steady 
speed on a constant load was required. Many forms of starters 
were tried, the chief of which were the following : (1) movement 
by means of worm and gear wheel, no automatic attachments of 
any kind being used ; (2) contact lever moving over contacts, 
and finally, when all the resistance cut out, lever held in 
permanent position by small exciting coil, in series with the 
shunt coils of the motor; (3) automatic overlaid attachment 
sterters. Much has been said of late about the advantages 
to be gained by using overload automatic arrangements on 
motor starters. Taking our present example of a constant 
steady load, the following notes of experience obtained in Brad- 


ford with the three classes of starter named above may not be 


uninteresting : 

Using Starter, Class 1.—It was found that only about 5 per 
cent, of the visits of the motor inspector were made on account 
of fuses having blown. Absolutely no trouble was experienced 
with the starter itself, as there is little doubt that a starter of 
this description can be made the simplest and most mechanical 
of all starters. The attention required was found to be less 
than iii any other case. 

Using Starler, Class 2.—It was found that 30 per cent. of the 
visits of the inspector were made on account of fuses having blown 
owing to too rapid operating of the switch, and another 20 per 
cent. on account of the exciting ooils having either burnt out or 
being unable for various reasons to hold the contact lever in posi- 
tion. The latter defect often necessitated the complete removal 
of the starter and repairs to same. The commutator of the 
motor required considerable attention as compared with that 
necessary when using starter Class 1, on account of the repeated 
reat short-circuits through the armature due to the fuses 

owing. l 

Using Starter, Class.5.—It was found that 6 per cent. of the 
visits of the motor inspector were made on account of fuses 
blowing, and another 15 per cent. owing to the automatic 
starters going wrong. Considerable attention was required to 
oommutators. 

It will therefore be seen that where the motor has a steady 
constant load without repeated stops and starts being required, 
some form of starter which cannot be short-circuited too 
suddenly proves itself most efficient, while overload and auto- 
matic starters have introduced troubles without effecting any 
advantage. 

The-third purpose for which motors have been largely used is 
the driving of circular saws, planing machines, mortar mills, 
and comparatively heavy machine tools, etc.—in fact, all those 
cates where a fluctuating load of short duration is required, but 
where such load may for short periods amount to an overload of 
considerable magnitude. Further, in these cases it is only 
necessary to start the motor from one fixed point. That the 
question of the starter has an important bearing on the cost of 
maintaining the motor in a working condition will be seen in 
the following instance: In a joiners’ and builders’ works 
were installed two 6-b.h.p. motors and one 10-b.h.p. motor ; 
the two 6-b.h.p. motors were used to drive a circular saw 
and a planing machine respectively, and the 10-b.h.p. motor 
a mortar mill. These motors were started by means of 
starters coming under Class 1. The result was most expen- 
sive. A fuse was blown nearly every other day. Estimat- 
ing this to involve five hours per week on the part of the 
inspector, which is well below the actual time, and assum. 
ing the wages of the inspector to be at the rate of 8d. per 
hour, it gives an expenditure per week of 3s. Ad., and to thi 
must be added sundry items, such as fuses. It will be seen 
from | s that if expenses of this character are going to be 
incurred, in many cases an appreciable sum will soon run 
up against the motor department. The starters were now 
removed, overload starters substituted, and the weekly expendi- 
ture fell from the above 3e. 4d. to 3d. In nearly every instance 


margin allowed in the resistance wire. 
found that long before the motor was running up to speed, the 
starter was acting more as an electric heating appliance than a 
starter, which, while useful in its way, is hardly the function for 


‘ merits, and instal the motor and starter of such a type as to 
best suit the conditions under which they will have to work. 
By all means let manufacturers standardise so long as they 
standardise more than one typo of starter. 
to the starters under Class 2, in which only an underl 

automatic device is used, in theory this is all very well, and 
should prove of the utmost use ; but the author’s experience 
with them, when used on the mains of a supply station, which 
does not every now and then shut down, is that they are some- 


Again 5 


what of a nuisance, and in some cases where the field circuit is 


accidently broken when the motor is running, it will often be 
found that the fuse will blow, and the release on the starter will 
come back to its off t 
starter in many cases is of the utmost value, and effects a very 
considerable saving to the motor department. The minimum 
automatic starter has proved to be more troublesome than other- 


sition. The automatie overload 


wise if not combined with an overload arrangement. Before 


3 the question of starters it may be mentioned that a 
great fa 


ult to be found in starters generally, and particularly in 


many of the later types of the automatic ones, is the very small 
In many places it was 


which the starter was installed. The starter of to-day is too 
electrical and not sufficiently mechanical. 

Turning from the troubles caused by the motor starters we 
come to some of the principal difficulties that were experienced 
with the motors themselves, apart from those caused to the 
motors by defective starting apparatus. Motors from 4 b. h. p. 
to 3 b. h. p. were found to give more trouble by some 50 per 
cent. than those ranging from 4 b. h. p. to 12 b. h. p. By more 
trouble is meant that for every 100 visits of the inspector to the 
larger sizes some 130 would have to be made to the smaller. 
Asauming each visit to take 14 hours at 8d. per hour, we get 
£5 for the larger motors as against E. 103. 8d. for the 
smaller, the number of motors, of course, being equal in both 
cases. Looked at in another way, there is an expenditure in 
the maintenance of the small motors of much greater magnitude 
per £100 of capital expenditure than in the larger motors. 

otors geared to their work by means of spur gearing were 
found to cost in maintenance practically the same as when 
belted, there being only a difference of 5 or 4 per cent. in 
favour of the belted machine. Very few armatures of motors 
of 4 b.h.p. and upwards burnt out under ordinary working con- 
ditions. Exceptions, however, are taken to several cases where 
the faults have been due to defects in the design and manu- 
facture, but as the whole of the expenses were in all these 
instances borne by the manufacturers, it would not be fair to 
include them in the maintenance of the motors. With small 
motors up to 3 b. h. p. over 100 per cent. more armatures were 
burnt out than was the case with the large machines, and in 
several instances the cost of rewinding had to be borne by the 
Corporation, as it was quite impossible to assign any reasons for 
the burn-outs, other than those due to ordinary wear and tear. 
and depreciation. The most exceptional case of armature burn-: 
outs which came under the author’s notice was that of the 
armature belonging to a 10-b.h.p. shunt-wound enclosed 
motor driving a line of shafting. In this instance eight 
armatures burnt out, or, rather, broke down, within 14 days. 
The cause was ultimately found out by the manufacturers, 
and it is only fair to add that it was largely due to circum- 
stances over which they had practically no control.’ The 
whole of the large expense was defrayed by the manufac- 
turers, who did their utmost throughout to investigate and 
remedy this remarkable instance of armature trouble. A. 
large number of exactly similar machines had been working 
for weeks in other consumers’ premises without giving any. 
trouble whatever. Breaking down of field coils was a very 
rare event, but here again the small motors account for 150 per 
cent. more failures than the large ones. When the motor 
department was first commenced open-type machines were used, 
and several shunt coils had to be rep! on account of external 
injury, which in all cases except one were caused by the con- 
sumer and replaced at his expense. In two cases armatures of 
6-b.h.p. motors were completely wrecked : (1) through a oon- 
sumer letting a spanner fall on the revolving armature, and (2) 
owing to a box catching a brass armature guard and so throwing 
it out of position as to cause the sharp corner of the guard to: 
catch the armature wires, with the result that nearly every con- 
nection to the commutator was cut. Needless to say, in both 
cases the consumer had to defray the expenses of repairs.. 
The above remarks show what an enormous advantage the 
enclosed motor has over the open type in view of the great risk 
there is of external injury to the latter. Apart from this point 
and the objections raised to the open machine by the fire 
insurance offices, there is much to be said in its favour. This 
opinion will doubtless be considered antiquated and out of date, 
but the cost of maintenance of these open-type motors was 
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found to be less than that of the enclosed, and for oool running 
they certainly are superior to the enclosed motors, many of 
which become merely cooking stoves after a four or five hours’ 
run on full load. While fully believing the enclosed motor is 
the motor of the future, there are nevertheless features about 
the open-type machine of a very desirable character, and which 
are not possessed by the enclosed type. 

Commutators and sparking at the brushes were the causes 
of considerable expense, and in a number of instances arma- 
tures had to be removed and the commutators re-turned. 
Defective and inefficient brush gear was responsible for a large 
amount of trouble, augmented in some cases by vibration due 
to poor foundations, screws, nuts, etc., becoming loose and 
consequently ineffective. The greater part of the expense 
incurred through attention required to commutators may be 
avoided if suitable and efficient starters are available, and if 
the foundations are of a rigid and solid nature. The ing 
and inspection of motor foundations will be found to play a 
most important part in the maintenance account. Again and 
again has it been shown that any sort of foundation will 
not do for motors, and the importance of the foundations 
complying with the corporation requirements cannot be over- 
estimated. In those cases where the corporations lay the 
necessary foundations and charge consumers with the expense, 
the vibration difficulty disappears to a great extent, together 
with many of its attendant consequences. There are instances, 
however, where it is impossible to completely obviate vibration 
whatever precautions are taken in laying the foundations. 
There was an instance which once came under the author's 
notice where a 12-b. h. p. motor was fixed in the top room of an 
exceptionally high building, the peculiar shape of the structure 
of which made it impossible to get a really solid foundation. 
Work, which required very exact setting out, was proceeding 
in the same room, and the vibration of the motor was likely to 
prove absolutely fatal to the adoption of this form of driving. 

he particular motor installed was of a design in which the 
armature shaft was a considerable height from the floor. A 
sécond motor was tried in which the bearings of the armature 
were much lower than in the first machine. The effect on the 
vibration was most marked, so much so that no inconvenience 
was experienced from it, and the adoption of electric driving 
has proved a wonderful advantage to this consumer, 

Bearings running hot gave much less trouble than was to be 
expected, and, again, the small motors must stand the charge 
of causing considerably more trouble than the er ones. 
As a rule, the trouble could be traced to some definite cause, 
such as grit getting into the bearing, or the machine not being 
properly lined up to the driven pulley, or damage to the oiling 
arrangements. Other troubles at intervals would show them- 
selves, such as terminal screws, etc., working slack. The 
clamping arrangements for holding the brush rocker in posi- 
tion on several occasions become loose, the result generally 
being the blowing of the fuse or the release of the overload 
attachment. Insulating bushes and washers would crack or 
sometimes soften from the heating of the motor, particularly 
the bushes, etc., used on the brush roekers in some types 
of machines. In one case a 10in. pulley bolted on to a 
flywheel worked loose on the shaft, but fortunately it was 
discovered in time to avert what might have been a serious 
accident. Generally it was found that very little trouble and 
expense was incurred in keeping the motors in thorough 
working condition, but it should be noted that all motors were 
thoroughly examined and tested at the station, on delivery 
from the manufacturers, and before sending out to be fixed 
on consumers’ premises, and these examinations frequently 
revealed defects of a nature hardly to be expected in machines 
sent out by manufacturers of repute. Motors without terminal 
screws, terminal screws that would not fit, sweating sockets 
missing, washers bruken, portions of biu,h gear missing, eto. 
A practice was always made of carrying out an inspection, 
first for mechanical details, then electricity, and finally the 
motors and starters were tested for efficiency, heating, insula- 
tion, etc. It was no doubt largely due to this thorough over- 
hauling at the supply station that much trouble and annoyance 
was saved when the motors were finally fixed in consumers’ 
premises. 

It was the author's intention to include a tabl» in these 
notes giving particulars as to the sizes, causes of defects when 
used for driving different classes of machinery, ote., of the 
motors he has had to deal with, but want of time has prevented 
him from getting this done. 
ever, prove of some little use, if only in helping to show that 
when properly organised and worked a corporation motor hiring 
department is not a scheme which need cost excessive sums for 
its maintenance in thorough working order. The very great 
advantages of a motor load and the great success which met 
the Bradford Corporation’s enterprise in this direction, managed 
by ita late engineer, Mr. A. H. Gibbings, are now too well 
known to require any comment on the present occasion. The 
maintenance of the motors, it has been said, would prevent 
such a system ever becoming successful. If this paper has 
done ever so little to dispel this idea and to show where some 


The foregoing remarks may, how-. 


of the cost in maintenance is likely to be encountered; the 
author will feel amply rewarded. | * 


Mr. S. Z. DE FERRANTI, asked by the president to open 
the discussion, said there could be no question of greater 
importance to municipal electrical engineers than that 
brought forward in the two papers before them. It had 
been felt that the single-phase alternating-current system 
was handicapped as compared with the continuous-current . 
system with respect to motors. He thought that after 
reading Mr. Wilmshurst's paper the conclusion would be 
come to that the motor difficulty was practically solved. 
He considered that the arc lighting question was much 
more difficult to get over. The idea that the alternating- 
current motor was exceedingly costly to maintain was very 
incorrect. As regards the arc lighting, an attempt had 
been made to solve the difficulty by using the enclosed arc 
lamp, but if comparative trials of candle-power were made, 
it would be fonnd shat there was very little advantage in 
these arc lamps as compared with incandescents. In fact, 
the incandescent lamps were almost as efficient, and- hence 
were to be preferred. The same objection did not apply 
to atreet-lighting, where a series of lamps could be supplied 
with rectified current. Reverting to motors, it was his 
deliberate opinion that the single-phase system was by no 
means played out, and that there was no commensurate 
advantage in changing over a single-phase system to a 
multiphase one. The extra cost more than counterbalanced 
the slight advantages gained. Single-phase motors had 
been improved very much of late, both as regards their 
capacity for starting under load and in efficiency. He had 
recently seen at Paisley a single-phase motor of the 
Schuckert type driving a centrifugal pump at the central 
station. It was equipped with a clutch to engage the 

ump when a predetermined speed had been attained. 
t had worked splendidly, and he thought it was much 
better than a continuous-current motor, as a commutator 
was not required. Again, in simplicity the single-phase 
system was to be advocated, and he did not think it would 
be long until its remaining few disadvantages were got 
over. The General Electric Company of America stated 
that they were now able to supply single-phase motors 
with a power factor of unity. This was obtained by means 
of condensers in one circuit. He thought some years ago 
that the great troubles with condensers were due to the 
occluded layer of air between the tinfoil and the dielectric. 
He had taken steps to avoid this, and had had a condenser 
under trial for five years. Two thousand five hundred 
volts were placed across the condenser for that time, and a 
recent examination of the plates and dielectric revealed no 
signs of deterioration. He had also made condensers to 
stand 15,000 volts. He did not wish the members to 
receive the impression that these condensers were now on 
the market, but that considerable progress was made in 
the development of a commercial condenser which would 
practically solve the single-phase motor question.. . .. 

Mr. S. E. Feppen, of Sheffield, said that he wondered, 
when reading Mr. Wilmshurat’s paper, if it was a fairy tale. 
As regards the arc lamps, he could now withdraw the 
remarks he made some two years ago as to the trouble 
caused by rectifiers ia connection with alternating-current 
system employing arc lamps for street-lighting. There was 
a distinct advantage with alternating-current arc lamps in 
that distribution coils could be used, enabling one arc lamp 
to be supplied on a 200-volt circuit. Owing to the trouble 
with single-phase motors, they had had in Sheffield to lay a 
special continuous-current feeder to one large consumer, 
which was supplied by means of a 75-kw. motor-generator. 
The motor of this combination took from 10 minutes to a 

uarter of an hour to run up the spoed and synchronise. 
Mr. Fedden proceeded to quote figures from tests he had 
made on both the Langdon-Davies and the Heyland single- 
phase motors, which were not satisfactory. For instance, 
the last-named motor for 3 h.p. ran at 3,000 volts per 
minute. The makers claimed an efficiency of 75 per cent., 
while he found only 55 per cent. 

Mr. W. A. CHAMEN, of Glasgow, commented on the 

reat efforts which were being made to get over the . 
difficulties which were found with alternate-current systems 
of supply. He was recently approached by a manufacturer 


-~ mentioned in 
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for permission to hire motors in his district, and he saw no 


reason why this should not be done by such manufaeturers ; 
in fact, he would rather let them. do it than undertake it 
himself. He appreciated very much Mr, Prussman’s paper 
and the ingenious starting gear described in it. He agreed 
with the author that the days of liquid resistances in 
starting switches. were numbered. The 
most valuable information of the various little difficulties 
of working continuously direct-current motors. 

Mr. T%ANGDON-DAVIES said that he endorsed the difficulties 
_which other speakers had referred to, and which were 
© paper, of providing motors to meet the 
requirements of the various circuits. He thought that the 
power factor was the key of most of the troubles. The 
alternators in use in many circuits were designed for lighting 
only, and had a drop of 25 per cent. from low load to. ful 
load even on a non-inductive load. They were thus wholly 
unsuitable for supplying motors unless condensers could be 
used. Without the use of condensers a power factor of 
about ‘9 could be obtained from the motors, but even this 
was too much for such alternators to supply. A large amount 
of trouble was also due to defective wave shapes, and the 
speaker proceeded to explain how with a double-peaked 
curve it was found quite impossible to run a single-phase 
motor up to approximately synchronous speed. This was 
because one of the peaks produced a torque in the wrong 
direction. Manufacturers were reproached with not giving 
results promised. He would remind them, however, that 
there were 17 different frequencies in use at different stations 
in England, excluding small differences, and that it was 
quite impracticable to design a small motor to give the best 
results on everyone of these frequencies. II this were 
done, it would entail 17 different stampings being kept for 
every size of motor, which was impossible commercially. 
He eved that if others would do as Mr. Wilmshurst 


had done in the case of the lift deseribed in his paper, great 


strides could be made in the use of single-phase motors. 
The consumers would believe the electrical engineer and 
take his suggestions when they would not consider the same 
from a motor manufacturer. a. i 
Mr. R. C. QUIN, of Blackpool, considered that the alter- 
nating-current single-phase system was the best for general 
purposes, apart from the supply of power. Direct-current 
systems had, however, got a new lease of life from the 
increase of voltage. It was quite possible to run two or 


three-phase motors on single-phase. mains, and to transform 


down at the same time, which was a distinct advantage. As 
regards the wave-form of the supply, Blackpool was very 
bad. They had three distinct types of alternators, all with 
different wave-forms, and they all worked in parallel; but 
the resultant wave-form was, of course, very variable, and 
alternating-current motors were not a success in Blackpool. 
Motors were, however, supplied in. Blackpool from: the 
1 system with direct currents at 500 volts. 

Mr. W. B. Esson said that the troubles with alternating- 
current motors were generally due to the generating plant, 
which in some stations bad a drop of 30 per cent. in voltage 
in full load, even on non-inductive loads. When it was 
remembered that a 4 per cent. drop on a non-inductive 
load often corresponded to a 15 per cent. drop on-an induc- 
tive load of the same value, it would be seen that it- was 

uite impossible to supply motors from such machines. 

e considered that in alternating-current motors the power 
factor was even of more importance than the efficiency from 
the central-station engineer's point of view. He did not 
agree with Mr. Ferranti on the question of multiphase 
working, Take, for instance, the alternate-current single- 
phase generator : only one-half of the holes in the armature 
core were wound with wire, and the extra cost of filling the 


empty holes with conductors was only about 5 per cent. of 


the total cost. This gave a two-phase machine with very 
little extra cost. The same way with the mains: aingle- 
concentric mains could be used to supply the consumers 
of light, and two concentric mains only were required in 
supplying power. The extra cost was almost inappreciable. 
As regards the use of condensers, he considered that the 
employment of a single-phase motor with a condenser gave 
much more chance of a breakdown than the employment 
of a multiphase motor, for which. a condenser was not 
required. ä 


per contained 


Mr. H. FARADAY Proctor, of Bristol, asked Mn Ferranti 
what influence the frequency of the supply had on the 
condensers used with the alternating-current motor. 


Mr. FERRANTI said there was no chance for high 


frequency, and he advocated it being reduced to low 
frequency as soon as possible. 
over was not s0 
regards the wave-form, he would point out that it cost no 
more to obtain a good wave-form than a bad one. 


The cost of the 
great as was generally sup 


Mr. A. S. BARNARD, of Hull, asked if Mr. Quin gave a 
motor supply from the trolley wire, and 


by the Board of 
from. Mr. Quin that they were not allowed by the of 
Trade to do so, but Mr. Quin did not state whether he did 
or did not supply motors in the way suggested. 

Alderman W 


OODHBAD, of Hali said that alternate- 


current motors did not give the success they hoped they 


would, and that prevented the committee from listening to 
the request of consumers for motors, which they otherwise 
would have provided. 

Mr. R. S. PoRTHEIM said that the users of small motors 
of from 3 h.p. to 4 h.p. expected great things of the same, 
and they strongly resented the charge which had to be 
made for the starting switches. Thus, with a motor costing 
age a £10 starting switch was required, and it was difficult 
to make the non-technical man understand that these 
1 switches cost no more for a 10-h. p. motor than 
or a 2 h. p. one. He thought that the electrical engineers 

of the towns could help in removing these and similar 
objections. 7 | 
Councillor Smrra thought manufacturers should them- 
elves take up the question of the starting switches; for 
instance, a Scotch motor would often be found accom- 
5 with a German or American starting switch. 
He thought that a good mechanically-designed switch 
should be got out by the manufacturers and ied at a 
reduced price. It was very important to see that. good 
foundations were put in for motors to run at such high 
speeds as 1,000 to 1,500. 
Mr. WILMSHURST, in reply, pointed out that the improve- 
ment in question with respect to the single-phase system 
was, Shall we be able to get satisfactory motors in the future, 
or shall we scrap at the present time, say; £50,000 worth 
of machinery! His paper was intended to show that 
there was every prospect of a successful motor supply. on 
the single-phase system. As regards Mr. Prussman’s paper, 
a large number of faults with direct-current motors had 
been referred to, and he might say that out of a large 
number of alternating-current motors in Derby they had 
never had one go wrong. The alternate-current system aleo 
avoided the electrolysis troubles, which he predicted would 
be found serious in the future with a continuous-current 
system. 

Mr. PRUSSMAN, in replying to a query as to a manu- 
facturer of the eight armatures which went wrong in 14 
days, said that he had kept back the name because the 
manufacturer had acted in a very sportsmanlike manner” 
in meeting the troubles. It was not sufficient for a manu- 
facturer to standardise one type of starting switches only, 
as several types were wanted to meet individual conditions. 
He would reply to the rest of the points raised in the 


Proceedings 
: (To be continued. ) 
SSBB ee N 
THE TRAMWAYS AND LIGHT RAILWAYS . 
7 EXHIBITION. 


The International Exbibition of Tramways and Light 
Railways was opened on Friday last at the Agricultural 
Hall. The proceedings were commenced by Mr. W. H. 
Dickinson, the chairman of the London County Council, 
declaring the exhibition open. The gueste, to the number 
of about 300, then partook of an inaugural luncheon, at 
which Mr. Dickinson presided. The company included 
some very well-known men in electrical, engineering, and 
municipal circles. 

The PRESIDENT, in 
“Tramway and Light 


pre ing the toast of the 
ailway Enterprise,” said that 


in receut years nothing had been more remarkable than 
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the 5 of the means of locomotion, but the 
only branch he would deal with was what might be 
called domestic locomotion. The development of this 


branch was quite as important as the railways going, 
over the globe. It was the tendency of man to vo | 
num 


in towns, the population of London and its suburbe 
ing seven millions, New York four millions, and Paris two 
ions, and their prosperity and freedom from crowding 
depended on the means of locomotion afforded the citizens. 
Although this country was said to be backward in providing 
this means, it had lately been making great progress in 
the development of tramways. London was vory backward 
in respect to other towns. There were 871 million people 
in London who travelled every year by tramway or 
omnibus, and tbese people lived on the outekirts of the 
City, and they depended for thejr existence on a good 
means of locomotion. With all this need for locomotion, 


however, tramway enterprise in England was almost dead. 


This was largely due to two reasons.: first, because of the 
conditions as to purchase imposed by the 1870 Act, and, 
secondly, because of the change in the system of traction. 
New methods of traction had had to be considered, but 
no all doubts as to the powers of electricity as the future 

means of locomotion had disappeared, as it had its 
elementary stage, and was now used all over the world. 
Its advantage was shown in comparing the two systems 
where both horse and electric traction were ised In 
Glasgow the horse traction cost 84d. per car mile and 64d. 
for electric traction. There was, however, other t con- 
sidered, a total gain of 43d. 555 car mile by the use of elec- 
tricity. At the same rate, London with an electric traction 
systém would be able to make a profit of £562,000 per year, 
which could go in reducing the rates or cheapening the fares, 
178 ought to be grateful to the organisers of that exhibition 
if only 


inventors and manufacturers who could give what was 


required without causing them to trouble their friends in. 


the United States. 
Mr. Alderman CLEGG, of Sheffield, in reply, said he con- 


5 the London County Council in coming more into 


e with other large municipal bodies. He was glad to say that 
the experience of electric traction in Sheffield had been very 
satisfactory. There they had gained considerably by reducing 
the fares and also the hours of labour of their employés. 


Mr. J. B. CONCANON, also replying, said that in Dublin, 


though the tramways were owned by a private company, i 
world 


there was the best system of electric tramways in the 
and the cheapest fares in the kingdom. 

Mr. Bryce, M.P., next proposed Municipal Authorities,” 
and after expressing satisfaction at the way in which the 
Light Railways Act was being taken advantage of, he said 
the time had come for London, and other great centres of 
population, to have an enquiry on large lines as to the means 
of communication for the future. He suggested that the 
Government, or the London County Council, or the Govern- 
ment at the suggestion of the London County Council, 
should institute an enquiry in order to grapple with the 
increasing congestion of the thoroughfares. The munici- 
prlities, he thought, were the right bodies to deal with 
transport and conveyance in large cities. In the first place, 
the citizens were ratepayers, and when profits were to be 
made they should go to lessening the rates; while in the 
second, the authorities who had control of the streets should 
also be the authorities to control the means of conveyance. 
There was, however, ample room for private enterprise. In 
conclusion, he referred to the tradition of purity maintained 
by the London County Council, as well as to the energy, 
enlightenment, and bold initiative it had displayed. 

r. J. W. BENN and Sir S. JOHNSON replied to this toast, 
the other toasts being “ Board of Trade and Light Railway 
Commission,” The Engineering Profession,” and The 
Chairman.” 

As to the exhibition itself, the first exhibit, and the one 
which at once attracts attention, is that of the British 
Westinghouse and Manufacturing Company, Limited, com- 


prising, as it does, a perfectly equipped electric railway in 


actual operation on the conduit system. Practically all the 
work on this tramway is above board, and may be inspected ; 


the central generating station, the track, the car and its. 


control, are all in evidence. Those parts of the system 


cause it would show that there were British | | 
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which are gana hidden from view are clearly 
explained in pamphlets- presented by the company, 
in many cases specimens of these parts themselves 
are shown. The system used is a conduit system, 
in which the steel slot or channel, about three. 
3 of an inch wide, running between the rails 
or the full length of the track, is the only feature 
which distinguishes it from the ordinary horse tramway 
track. No part of the electrical circuit, either lead or 
return, is exposed, and there is no possible chance of 
danger from shock. It is an entirely original ‘system, 
ran age throughout by British engineers, and the whole 
of the work in its construction has been carried out in 
Britein by British workmen. It is an interesting faet that 
the whole of this large installation, from the time of the 
delivery of the first batch of materials to the time of the 
car running on the track, was completed within 10 days. 
The generating plant consists of a British Westinghouse 
three-cylinder gas-engine, which generates the power. It 
is rated at 112 b. h. p., but has a maximum N of 
126 b. h. p. when operating with coal gas of average quality. 
Its normal rata of speed is 260 revolutions per minute. This 
gas- engine has a very uniform speed and accuracy in 
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View of Westinghouse Exhibit, showlog Motor, Trucks, and Part of Track. 


N ‘ 
0 Set rA 


governing, and has been constructed to supplant the 
ateam-engine for electrical driving and all other work 
where these conditions are essential. These 3 
together with the facts that the engine is self. starting, 
and that it is reliable owing to the careful design, good 
workmanship, and quality of the materials in its 
construction, have, we learn, created a great demand for it. 
The works now in conrse of erection in Manchester are to 
have a large portion get apart solely for the manufacture of 
this engine. The largest gas-engines ever built are on this 
principle, several of 2,500 h.p. being at present on order 
and under construction. | | 
The governing of this engine is one ofits great features, 
as it is not governed by changes in the number of crank 
revolutions per piston impulse, nor by variations in the 
proportions of air and gas in the éxplosive mixture. The 
number of piston impulses is always the maximum, In 
the three-cylinder engine, since.each cylinder works on the 
Otto cycle and the cranks are 1 seis: mia dach other, the 
maximum means that thé engirib teceives one impulse every 
two-thirds of a revolution of M. crankshaft. The propor- 
tion of air ta gas in the ex ‘mixture is kept constant, 
and means are provided on, the éngine, by which the pro- 
portions of the mixture can be ‘accurately adjusted to suit 
the particular quality of the gas in use, so that the maxi- ` 
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mum power may be obtained from the gas consumed. | 


Changes of load are aceommodated by varying the 
cantity of the explosive mixture admitted t to the 
cylinder. This admission is regulated by a valve 
actuated from a very sensitive five-ball governor. 
The efficiency of this form of regulation is very 
apparent on the exhibition engine, as the load varies 
repeatedly and considerably with the starting and stopping 
of the tramcar, A variation of load from full to sero 
causes but an instantaneous variation of 2 per cent. in the 
engine speed. This gas-engine runs without causing any 
vibcation, and also with very little noise, the sharp explo- 
sions in the usual type of sm being absent. The 
engine is direct-coupled to a 75-kw. 500-volt compound- 
wound engine-type generator of the standard Westing- 
house design. e switchboard is of marble, the five 
panels being fitted with the usual switches, circuit-breakers, 
and instruments, all of Westinghouse construction, The 
back of the switchboard is open to view, so that the usual 
laminated connection of heavy copper co and the general 
construction of the board can be inspected. 
The track ig equipped on the Westinghouse sectional 


conduit systèm, and extends the full length of the building 


(810ft.). The whole of the track is left open for inspection 
of the underground work, with- the: exception of a short 
length at each end which is made up with a wooden block 
paving, so that the line appears at these ends as it does 
when installed in the street. The line consists of a series 
of cast-iron yokes, s 5ft. apart centre to centre. These 
yokes are cast all in one piece, and are of solid and 
substantial design. They bear the tramrails at their 
extremities, with the channel rails and the conduit section 
in the centre. In actual practice the conduit extending 
between the yokes is of concrete, built in on a- collapsible 
former. In the conduit are placed the two electrical con- 
dactors, which are of iron of L section. Both the lead and 
the return conductors are insulated from the yokes and 
earth by means of porcelain insulators fixed to the yokes at 
suitable points along the track length. The conductors 


are split up into sections, and only that section of 


the conductors over which the car is actually passing is 
“alive.” This is accomplished by means of a simple electro- 
magnetic switch, which automatically closes nd opens the 
electrical connections between the highly-insulated under- 
ground feeders and the electrical conductors of the conduit 
as the cars pass on to or leave behind the respective 
sections. These switches are very simple and reliable, and 
they are readily accessible, as are also the conduit conductor 
insulators, through small hand-holes placed in the roadway 
at the side of the channel or slot of the conduit. By this 
means repairs and inspections can be attended to without 
causing any interruption of the traffic. 
An important advantage of this sectional system is the 
é reduction of the leakage losses, a very large item 


- when long lengths of bare conductors are left exposed to 


the weather. The only length of the bare conductor which 
is alive is made up of those comparatively short sections 
over which the cars are travelling at any moment. The 
insulated return is also a good point of the system, the 
earth leakages, and the resulting destructionof gas and water 


pipes, being entirely avoided. The current is collected from 


the conduit conductors by means of a contact plough, which 
passes through the narrow surface slot of the condait, and 
is fixed on suitable insulators beneath the car. The plough 
is hinged, so that it can without difficulty accommodate 
itself to curves in the track. | 

The motors, of which there are two on the cars, are of 
the British Westinghouse No. 49 type. They are four-pole 
machines, with small armatures and light revolving parts, 
enclosed in steel casings,and equipped with single-reduction 
gears. The gear wheels and pinion wheels are composed of 
cast steel and forged steel respectively. Easy access is 
gained to the armature by dropping the lower half of the 
steel casing. The usual Westinghouse controller is pro- 


. vided for the control of the motors. 


Probably the most novel and interesting part of the 
car electrical equipment is the electromagnetic brake (Newell 
patents), manufactured by the Westinghouse Brake Com- 
pany, of London. It consists of a horseshoe electromagnet 
suspended on spiral springs, so that the legs hang directly 
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above the rail. When this magnet is excited it grips the 
rail, as does the shoe of an ordinary track brake. There 
is an important difference, however, between the effects of 
the Newell brakò and those of the ordinary type of track 
brake when applied. In the case of the latter the braking 
effect is gained at the expense of the car weight—that is, 
by reducing the grip of the car wheels on the rails, and 
therefore destroying to a considerable extent the effect of 
the wheel-rim hand-brake. In the Newell brake, by a simple 
arrangement of levers connecting the electromagnet with 
the shoes of the wheel-rim hand-brake, the pressure of the 
shoes on the track is taken u by an increased thrust or 
pressure on the shoes of the wheel-rim hand-brake. Thus 
an increased braking effect on the wheel rims is caused, 
and the effective weight of the car on its wheels is not 
changed by the application of the track brake. Another 
point is that the power for the brake is produced by the 
generator current of the car motors; the electromagnet is 
not excited by current taken from the mains. The 
momentum of the car after the main current to the motors 
has been switched off drives the motors as generators, and 
it ia this current from the motors which furnishes the 

wer for the electromagnetic brake. The action of the 

rake, therefore, is independent of the continuity of the main 

electrical supply, and any failure of the supply current will 
not interfere in the slightest degree with the braking of the 
cars. Thore is, then, a triple braking action with the Newell 
brake, the loading of the motors as generators, the grip of 
the magnet shoes on the track, and the increased pressure 
on the wheel-rim shoes, The proportion of the braking 
effects on any car 5 in the last two cases is adjusted 
to the weight of the car and the gradients of the track, 30 
that the maximum pressure which will not cause skidding 
of the wheels may be applied to the shoes of the rim-brakes. 
In the case of the exhibition car, which weighs 12 tons, 
empty, the thrust on the rails is equal to that on the wheels ; 
but on an 8-ton car, 60 per cent. is applied to the rails and 
40 per cent. to the wheels. The brake is actuated by a 
backward motion of the controller handle. | 

The car body is a handsome example of the most modern 
British pattern, constructed by Milnes and Co., of Birken- 
head. It is mounted on a Brill truck, is double-decked 
and can seat 28 persons inside and 36 outside. The seate 
outside are of various designs. There are specimens of 
four different types, three of them being designed to keep 
a dry seat in all weathers. The car is fitted, both inside 
and outside, with an electric bell system, the. pushes being 
placed within easy reach of the seate for the convenience 
of passengers who wish to signal to the conductor. The 
interior of the car is heated by electric heaters. 
' The whole system runs very smoothly, and will certainly 
prove a beneficial object lesson for visitors to the exhibition, 
showin , a8 it does, that there is at least one British com- 
pany which is able to supply completely, right from the 
firat cutting of the ground to the rapid and luxurious 
travelling of a well-equipped tramway, a system which 
more nearly approaches the ideal means of transit for our 
busy city streets than has heretofore been attained by any 
of the many systems which have from time to time been 
‘put forward. 
. (To be continued. ) 
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CENTRAL LONDON RAILWAY. 


On Wednesday last the Prince of Wales, in a quiet, 
informal way, opened the Central London Railway, which 
was promptly closed again after the ceremony. It is hoped, 
however, that the ordinary traffic will be commenced in the 
course, of a few days. The Prince of Wales is said te have 
taken a great interest in the line, and to have expressed 
himself T both with the means of approach and with 
the facilities offered in the rolling stock. The train con- 
veying the Prince took 22 minutes in traversing the full 
length of the line from the Bank to Shepherd’s Bush. 
Luncheon was served to a distinguished gathering at that 
end of the line, after which the Prince of Wales, in 
declaring the line open, said: “I have much satisfaction 
in having been asked to take part in to-day’s ceremony. 
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I wish also at the same time to drink success to the 


undertaking, and to congratulate Sir Benjamin Baker, the 
eminent engineer who has constructed this railway, and I 
have little doubt it will be a great boon to our great city. 
I wish you to join me in drinking success to this under- 
taking. m a 
MERRIMAN’S RISING CONTACT STUD. 


electric tramways appeared in the Electrical E 


was considerable. This drawback, together with the danger 
of a passing wagon-wheel depressing the treadle, the inventor 


claims to have overcome in the improved form shown in the’ 


accompanying diagrams. „ 


. 
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_ Fig. 1 represents a section of the contact stud and treadle 
in their normal positiona while Fig. 2 sbows the action of 
the flange of the car-wheel. The contact stud, A A, is 
flexibly connected by means of the ring, E, to the 
weighted lever, D, which is actuated by the bell- 
-crank lever, C, attached to a continuous flexible strip 
or treadle, B, which rests in the groove of the rail 
till it is wedged out and held in the position shown in 
Fig. 2 by the flange of the car-wheel as it passes. The. 
bell-crank lever then presses down the shorter arm of the 
lever, D, consequently raising the weighted end and, with 
it, the contact stud, the enlarged portion of which (F), 
makes electrical contact with the split ring, G, connected 
through a fuse to the main feeder. The object of the 
spiral springs, Si S,, is, in the first place, to ensure a firm 
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rubbing contact between the top of the stud and the collect- 
_ing skate of the car, and, secondly, to keep the head of the 
stud while in its normal position tightly pressed against 
the rubber washer, R, so that the containing box may be. 


Several months ago a description of this contact stud for. 
€ ngineer, when | pe 
it was pointéd out that the probability of grit working in 

under the treadle and eventually preventing ite depression 


| Electrical Power Distribution Bill is 


could be convenient to attend here on 
balf. past eleven to consider the clauses.” 
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when it is raised. The top of the box may, in its turn, be 
insulated from the roadway, thereby minimising the leakage 
from which surface-contact systems suffer in wet weather. 


THE POWER BILLS. 


The decision of the committee of the House of Commons 


‘| respecting the Electrical Power Bills was iven yesterday 


by Sir J. Kitson, chairman, as follows: ‘The committee, 
subject to the principles contained in their declarations to 
embodied in thoir clauses to be agreed upon, and subject 
to amendments to clauses as on going through the Bills 
appear necessary. The preamble of the South Wales 
Electrieal Power Distribution Bill is proved. It may be 
convenient, although the business is not down for to-day, 
too announce also that the preamble of the Durham 
proved, and 
that the preamble of the Tyneside Electrical Power 
Distribution Bill is not proved to the satisfaction 


of the committee. The preamble of the Lancashire Elec- 


trical Power Distribution Bill is proved to the satisfaction 


of the committee. The intention of the committee is to 


insert so far as may be applicable the same conditions in 
each of the Bills. I should like to ask, gentlemen, if it 
esday next: at 


In answer to questions, the Chairman said that the 
clauses of all three Bills would be considered, the South 


Wales Bill being taken first. 1 


STAFFORD ELECTRIC LIGHTING ACCOUNTS. 


From the accounts of the Stafford Corporation electric 
lighting department, it appears that the total expenditure 
on capital account for the year ending March 31 amounted 
to £19,949. We give herewith abstracts of the reyenue 
account, general balance-sheet, and statement of electricity 


generated, sold, etc. : 

Dr. REVENUE ACCOUNT. E s d. 
Generation of electrio ii n ooessssosoeososseo 612 4 10 
Distribution of electricity......... . . . . 137 4 0 
Rente, rates, and takes 178 7 8 
Management expenses 30 14 1 
Bad dobbs EAE EE . E E enews’ 3 0 8 
Insurance ......... PREE AE basis se Ua ousacteasne seeps creeaes 21 2 9 

, | Electric fittings ........ c.c.scscosccsscccscsscevcerseccesenes š 06 8 
i o, 0 8 
: | Amount carried to neb revenue accounb, .. . e 789 14 11 

£1,772 15 7 

Cr. £ 

Sale of current per meter. . ~ 1,574 0 9 

Public lighting.............sssccccssccsesccscm oosesresesscem o sf 90 
Rental of meters and other apparatus ......... 8 86 1 0 
RE susesiwovsesbar 8 22-13 10 
£1,772 15 7 

BALANOE-SHEET. 

Dr. Liabilities. FK a a, 
I Capital accounb—amount received.............. 1 4 17.537 6 9 
Sundry creditors . . . . . . . . . . . . 713 18 8 
Balance ab credit of loans account oo 2 462 13 3 
° | Amount due to bankers . F 
£22,082 15 11 

Cr. Assets. £ ad 
Capital accountb—amounbt expended for works 19,949 17 9 
Stock of fittings, cable, tte. . . . . . . , 742 15 0 
Sundry persons for rental and fittings ..........00.0++» 883 9 6 
Balance to debit of profit and loss account.......... é 456 13 8 

£22 032 15 11 


kept watertight. After the wheel has passed, the weight, 
W, causes the stud to fall, thereby breaking the electrical 
contact, and forcing the treadle back into its groove. The 
distance between each box depends upon the wheel base 
of the car, which should be short in proportion to the 
length of the body, to ensure the stud falling while the car 
is. still over it; also it is necessary for the wheels to be 
53 close together to hold the treadle up until 
the last wheel has passed. Immediately below the head of 


the stad is shown a large washer of porcelain or other guitable. 
material, which, while insulating the stud from the top of. 


the containing box, prevents grit blowing into the recess 


STATEMENT or ELEOCTROITY GENERATED, SOLD, Fro. 


Quantity generated in B. T. U. .. . . JIB 341 
Outpub of station in B. T. U. . .. ... .. . . 98 748 
Quantity {Private consumers by meter 83 400 86.780 
sold Public lampdo . . 3.469 j 
Quantity used on works.. e . seers soo 6 477 
Total quantity accounted for.... . osese 93257 
Quantity not accounted: for . . . r 25, 084 
Toval maximpm,supply demanded (kilowatte) .. ..... . 116 
Equivalent in 9050 lamps connected... . .. . . . 8, 558 
Number of publio lani pe . . . . . . vee 4 
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THE BATTLE OF THE PHASES. © 
The discussion which took place at the Hudders- 


field convention of the Municipal Electrical Assogia- 


tion reminded one somewhat of the fights which in 
past years have raged in the Institution of Electrical 
Engineers as to the relative advantages of alter- 
The object of Mr. 
Wilmshurst’s paper was to show how far the 
disadvantage of a single-phase alternating-current 
system supply with respect to motors has been 
overcome up to the present, and is likely to be still 
further overcome in the near future. As the author 
put it in his reply, it was not so much a question 
as to whether, when equipping a town de novo, 
a single-phase or multiphase systen should be 
used, but rather as to whether the advantages 
of a multiphase system. were sufficiently great 
to warrant the expense of changing over when 
a single-phase plant was already at work. While 
the single-phase system has such an eloquent advo- 
gate as Mr. S. Z. de Ferranti it is not likely to be 


| lightly set aside by central-station engineers, but we 


think Mr. Ferranti referred in somewhat strained 
terms to the complication of a multiphase system of 
supply. The advocate on the other side (Mr. W. B. 
Esson) tried to bring the discussion down to details 
rather than confining it to abstract opinions only. 
He pointed out, as will be seen from our report of 
the meeting, that the extra cost of converting a 
single-phase generator into a two-phase one was 
exceedingly small, the winding in the idle holes in the 
armature only costing some 5 per cent. of: the total. 
He, however, neglected the very strong argument, 
that for this increased 5 per cent. in cost a very 


considerable increase of output is obtained. In order 


to see how far this increased output goes, we have 
consulted the price list of the British Schuckert 
Company. We find from this, fixing the engine 
speed at 150 revolutions and the power factor of the 
load at 0°9, a 324-kw. three-phase alternator is listed 
at £1,750. The nearest single-phase machine at the 
same speed and power is a 300-kw. alternator listed 
at £2,050. Increasing the price in proportion to 
the output, a 324-kw. machine would cost £2,200. 
From this it will be seen that the single-phase 
alternator costs quite 25 per cent. more than the 
corresponding three-phase, as is only to be expected, 
seeing that, as Mr. Esson puts it, idle holes in the 
core of a single-phase machine are wound with wire 
in the multiphase type. Looking at the matter 
in another way, one sees elsewhere in the above- 
mentioned list of single and multiphase alternators 
that with the same size field magnets and core about 
22 per cent. more output can be obtained from 
large alternators by making them three-phase, and 
over 25 per cent. more in the case of smaller 
alternators. Of course, the cost of machines is 
only one item in the comparison, but when large 
extensions are being made a saving of 25 per 
cent. in the first cost of the alternators is by 
no means to be despised. The question of the 


‘cost of mains we do not propose to go into here, 


but where, as is the case in many towns, the 
distributing mains are already too small for their 
work, it is a comparatively easy matter to change 
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over to:a multiphase system when laying down the: 
additional copper, which would be required in any 
case. As regards the question of the motors them- 
selves, there can be no two opinions as to the 
superiority of the multiphase system—in fact, all 
single-phase motors are really worked on the multi- 
phase system, and the same comparison of cost as we 
have made in favour of the multiphase generators will. 
apply in an exaggerated form to the motors. We 


trust that the engineers who will have the oppor- 


tunity of laying down large new works in this 
country, if the Power Bills now before Parliament 
are successful, will not handicap themselves in the: 
first instance by adopting a system which will 
require modification after a few years. 


eee 


ELECTRICAL CABS. 


Mr. Carl Oppermann, in a letter given in another 
column, calls attention to the defunct cab company, 
and incidentally mentions a number of causes 
which prevented success. Of course, the important 
question always has been, How about the wheels 
within wheels? The outsider could never see 
any chance of commercial success, though elec- 
trical engineers hoped that they might witness 
another case of the unforeseen occurring. Certainly 
Mr. Oppermann is correct in stating that no 
license was required by anyone to make elec- 
trical vehicles unless for the use of patented 
details, which might or might not be of value. If, 
however, the company was promoted in order to 
grant licenses for these details, and the investors 
were made fully aware of the fact, and that elec- 
trically-driven vehicles could be, and were, made 
without such license, then they deserve no sympathy. 
There may have been some originality in the 
design of cab introduced. We never could see 
any, and more than once stated that the cabs were 
cumbrous and unsuited for the work they * 
to do. It may be that failures lead the way 
success, and that in the sweet by-and-bye motor 
carriages driven by electricity will be introduced 
into London. If, however, they are to be fashioned 
upon the frames of the late company’s plant, let 
us hope the time may be very long. Health, 
longevity, comfort, convenience, sanitation, nerves, 
are words, mere words, used in phrases which 
govern the talkers in this country, just in the 
same way as grandiose phrases govern the politics 
of a neighbouring country. Motor "buses and 
carts are to be seen about London, fit inventions 
of Diabolus. What are they but modified traction 
- engines—noisy, stinking, tugly—put on to a bus 
or a cart body? Is it beyond the power of 
mechanical engineers to design something noise- 
less? Fancy motor buses of the present type 
as thick as horse-driven buses in the Strand, and 
you had better live in the Dowlais Ironworks ! 
There, at any rate, you would be within the 
area of noise for a comparatively limited time—say, 
eight hours—but business people, and those who live 


in houses bordering busy streets, cannot cry “ Eight 


hours’ work, eight hours’ sleep, and eight hours’ 
play,” or even the modern variant which adds “ Hight 


bob a day.” Our remarks are limited to vehicles 
plying for hire or used in business for: carrying goods, 
but they are not altogether incorrect even when 
applied to the ever-increasing number of vebicles 
used for social purposes. 


ELECTRIC POWER BILLS. 


The committee which has been considering this 
question for some time has closed its enquiry. At 
the. close of the enquiry on Wednesday, the chair- 
man (Sir James Kitson) made a declaration in the 
following terms, thinking the time had come when 
it would be convenient to give an idea of the 
committee’s conclusions: A local authority which 
undertakes and is prepared to give a full and ample 
supply of electrical energy for all purposes to 
consumers within its district ought not, without 


fits consent, to be required to give facilities for 


the supply within its district of electrical energy 
by other undertakers. But if a local authority is 
unable or unwilling to provide on reasonable terms 
and within a reasonable time a full and adequate 
supply of electrical energy for any purpose to any 
company or person applying for the same within its 
district, such company or person should be at liberty, 
after notice to the local authority, to obtain their 
supply fram other authorised undertakers, and the 
local. authority should be required to give all neces- 
‘sary facilities for this purpose. Any difficulty arising 
out of the above questions should be subject to 
arbitration as provided by the general Acts.” It will 
not be wise, perhaps, just at this moment to enter 
into any lengthy discussion as to the conclusions 
of the committee, but at the same time it must be 
said that they have carefully and somewhat arduously 
examined the cases laid before them. Yesterday, as 
given elsewhere in our columns, their final decision 
was made public, and, with perhaps one exception, 
will prove fairly satisfactory to those gentlemen 
who have brought this matter forward. Of course, 


‘the promoters of the Bills will not get all they 


want, but it seems certain that no local authority 
will longer be allowed to act as a drag on progress. 
If the matter comes within the scope of municipal 
action they will be allowed to undertake it if they 
can carry it out quickly and satisfactory, but except 
under these conditions they will have to give way 
to those who can and will conform to them. 


ee, 
CORRESPONDENCE 


One man’s word is no man's word, 
ustice needs that both be heard.“ 


ELECTRICAL CABS. 


SIR —One would think from reading the circular issued 
by the directors of the late London Electrical Cab Com- 
pany, Limited, that the electrical vehicle was an impossi- 

ility, and that the vast sum 5 the public was 
ad in endeavouring to put a practical vehicle on the 
streets. 

From the manner in which the capital was spent, wicked - 
minded persons might feel inclined to suggest that the only 
reason for which the company was started was to obtain 
the .£25,000' for the valuable (sic) licenses, without which, 
we were told, you could not make electrical vehicles at all, 


although the electrical..landau, which was shown to the 
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would-be shareholders at Winchester House, was made 
. under quite a different system, and one for which no license 
Was required other than that conveyed to the 


purchaser of 
any patented article. ar’ Mie Me | 

he directors say ‘that, although the designs were 
approved of by engineers and engineers and experts, 
several defects developed themselves in the vehicles. To 
my knowledge the directers were advised to make only. 
two cabs in order to find out what was required to stand 


the London atreets; but no, this would have been too 


- the 


prudent, and the license money could not be paid aut soon 
enough, so without any actual experience to guide them 
rst 40 cabs were put in hand at once. They say 


they were too heavy for the rubber tyres; of course, 


S8cwt. to 400 wt., which was their weight, is too 
much for the same wheels and. rubbers one would find 
on an ordinary four-wheel horse-drawn cab, which woighs 

! 


only 8cwt., and which were the sort put on the first ca 
- The vibration too; we are told, destroyed the cella. One 
cannot be surprised at the vibration in a vehicle which was 


built practically without springs. What further damaged 


the cells was the enormous amount of current taken from 


them, owing to the want of attention to the gearing and 
sending out of the cabs without proper oiling arrange- 
ments. Not any of the vehicles had an ampere-meter, so 
that however anxious a driver might be to run the cab 
successfully, he had no certain means of telling whether 


bis cab was running properly or not. 


Then there was the driver bogey. Can one expect men 
who have a living to earn not eventually becoming dis- 


- heartened and reverting to the old horse-drawn vehicle 
in consequence of the continuous breakdowns /—breakdowns 
` which could in all cases have been prevented by proper 
` supervision and examination of the cabs after each day's 


U 


run. I know that it is possible to obtain any number of 


men who could, with slight training, properly drive an 
electrical vehicle. 


Consider again the large sum spent upon that alternating 
transformer plant, which was put down to supply the 
electricity for the accumulators, and which turned out to 
be practically useless, ag the current. ultimately cost 4d. or 
so a unit, and was abandoned, a continuous-current plant, 


with Babcock-Wilcox boilers, being afterwards put down, 


at a further cost of sevoral thousand pounds, although all 


the current necessary for the undertaking could have been 


from one or two supply stations in London. 


| 8 when properly managed, you have only to turn to 


‘ — 


obtained without a farthing outlay at about 14d. per unit 


That electrical vebiclés can be made to run, and at a 


ew York, where, starting with a modest 20 cabs, the 


number is now increased to over 200, and to Berlin, | 
where electrical omnibuses.are in use successfully, and also 


to the few electrical victorias which have been recently 


' hired out here in London, and have proved such an 
_ unqualified success, But no company started to hire out 


electrical carriages can ever prove profitable if run upon 
the lines of the late London Electrical Cab Company. 

That smart, comfortable, and reliable electrical carriages 
will eventually appear in ovr streets in large numbers there 
is not the shadow of a doubt. Their popularity is beyond 
all question. The entire absence of noise and vibration, 
heat, or unpleasant odours, not only to the passengers, but 
to anyone in the immediate neighbourhood, and the ease 
with which they are controlled, all tend to make thom an 
ideal means of locomotion.— Yours, etc., 

CARL OPPERMANN, 


Automobile Club, S.W., June 21, 1900. 
———— 


INSTITUTION OF MECHANICAL ENGINEERS. 


The Institution of Mechanical Engineers held their annual 


dinner on Wednesday evening in the Grand Hall of the 


Hotel Cecil, Mr. E. Windsor Richards, past-president of 
the institution, presiding, there being some. 500 guests. 


The company included, amongst others, the Master of the 
Rolls, the United States Ambassador, the Earl of Rosse, 


` General Sir Evelyn Wood, Sir Frederick Abel, Sir Courtenay 


Boyle, Mr. Charles Morgan, Sir Edward Carbutt, and Rear- 


h 
L 9 
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present owing to ill-health. 


Admiral A. K. Wilson, controller of the navy. Sir William 

White, the president of the institution, was unable to be 
After the loyal toasts had been honoured, the Earl of 

Rosse proposed Her Majesty's Forces.” | 

_ Rear-Admiral WILsoN, in replying, referred to the work 

of the Naval: tg in the South African war, and main- 

tained that they had convinced the British public that they 


‘were efficient for any work that might be required. 


General Sir EVELYN Woop responded for the army, 
and observed that whereas some year and a half ago the 


‘Commander-in-Chief stated he could send two army 
corps abroad at short notice, he had, in fact, sent the 


equivalent in men of six army corps—211,000 men— 


in addition to which the War Office had helped to 


equip. the 33,000 men which the patriotic feeling 
of the Colonies had ‘supplied. They had, moreover, 
supplied for the sick 1,000 medical officers and as many 
female nurses in South Africa had beon willing to accept. 
They had been told that Great Britain had only a phantom 
or a paper army, but this phantom army had made itself 
felt in a territory which extended in length a ter dis- 
tance than from the Pyrenees to the Carpathian Mountaine. 
Mr. CHOATR, replying to the toast of “The Guests,’ 
said the exchange of thought and fellowship between 
the professions of mechanical engineers and other 
professions on both sides of the water would do 
more to promote friendship and common feeling between 
both nations than anything else. There was one delightful 
thing about engineers — their minds were always open 
to learn. His belief was that the mechanical engineers 
of England had a great deal to learn from the mechanical 
engineers of America, and they on their part had many 
valuable lessons to learn from the mechanical engineers 
of England. There was such a thing as the mutual 
dependence of nations, especially of two great nations 
like Great Britain and America, speaking the same language 
and preaching the same lesson. é sa 

Mr. C. H. Morcan, president of the American Society 
of Mechanical Engineers, also replied to the toast. 

Lord ALVERSTONE gave the toast of The Institution of 
Mechanical Engineers,” which was responded to by the 
Chairman. S eee ee 

THE ENGLISH ELECTRIC MANUFACTURING 

| COMPANY’S WORKS. ` 
AN OBJECT LESSON. 
(Continued from page 888.) 

Worth notice, too, are the grinding machines for 


grinding the dies with flat cutting surfaces, these moving 


the pièce of work back and forth solely while the 


large grinding cylinders roll rapidly, and at the 


same time move along their axes at right angles to the 
movement of the work, thus ensuring perfeetly flat zurfaces. 
Next comes the annealing process, where the armature discs 
are packed into iron cases and. covered with sand to 
exclude the air. They are then placed in ovens, where 
they are raised to a dull red heat and then slowly cooled, 
afterwards being passed through the painting machines, 
which cover them with the thinnest possible layer of 
varnish. Issuing from the varnish tools they are drop 

on a moving chain belt, which passes them through a 
drying oven: and delivers them in the assembling depart- 
ment to be built up into cores ready for winding. Moving 
down the shop, we now come to a second railway track, 
entering the machine shop from the foundry. By means 


j of this track the castings of motor and ‘generator frames 


are delivered directly to the respective departments equi 

for their 12 The frat process with the a 
castings is to place them on the vertical milling machines, 
which face the two halves, to form a perfect magnetic 
joint. Next in line are the radial drillig machines, which 
drill all the holes in the motor frame. After being bolted 
together, the frames are placed on the horizontal boring 
mills which finish the bearings for the armature and axle, 
and bore out the frames to receive the pole-pieces. The 
frames are now completed and ready for delivery to the 
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motor. assembling section. Coming next to this up of | tutes the brassworking department, where the controllers, 
es and | rheostats, trolleys, commutators, and brusb-bolders are 


magnificent boring mills are the motor-shaft la 


4 


P 


— ares 


Gear Department, showing Line Shaft and Motor. 


special machines for grinding the armature shaft bearings. | made. The next department is the field-magnet winding 
Then come the massive turret lathes for finishing the | section, where the motor and generator field magnets are 
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Turret Lathes, Motor Department, 


armature and plates, the commutator heads, and the bearing | wound, insulated, and baked, and the armature coils placed 
of tools, comprising lathes, planers, on the motor armature cores. The motors and controllers 


shells. The next grou | ; 
shapers, milling machines, and many special tools, consti- | have now reached the assembling and painting department, 
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from which they are delivered to the testing department, 
where they are subjected to severe tests for insulation, etc., 
and run under full and over load conditions for the specified 
time. After the tests are completed the temperature - of 
each part is taken, and a thorough examination made as to 
the quality of workmanship, etc. If perfect in every respect 
the completed machine is taken charge of by the shipping 
department, where it is loaded into trucks on the shipping 
track, which enters the building at the opposite end from 
the receiving track. The armature winding, insulat- 
ing and mica department for motors, dynamos, and 
alternators, is separated from the main portion of the 
machine shop occupying the extreme south end of 
the generator bay. A brief description of the in- 
teresting operations which take place in thie department 
will be of interest. The armature coils, which are wound 
or formed entirely by machinery, must be th ly 
insulated with mica, psper, and cotton braiding. ey 
must be properly dried, dipped into special varnish, and 
then baked in order to exclude all moisture. Afterwards 
they are pressed into exact shape, and formed to eis so 
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these machines. This mill weighs. over 100 tons. : Next 
comes a universal boring and milling machine, which, 
while not so heavy as the boring mill last mentioned, 
ocenpies- more room, its table, flush with the floor, being 
24ft. square. Along one side of this table travels an 
upright pillar about 10ft. high. To this pillar is attached 
a spindle, which can be moved to any position, vertical 
or horizontal, within the limits of the tool. Generator- 
frame castings are placed upon the table of this machine, 
and all the holes bearing bored, surface milled—in fact, 
all the remaining machine work is finished without movi 
the casting. For the armature heads of large dynamos an 
alternators portable slotting machines are provided, each 
with its own motor, which cut the keyways for the engine 
shafts and the dovetailed slots for fastening the armature 
laminations. The. machine work on the generator frames 


| is. now finished, and they next proceed to the assembling 


department, opposite the ship track, where they are 
erected for teak each generator being thoroughly tested for 
insulation, output, temperature, and commutation. _ In the 
teating-room there is arranged a complete : switchboard 


go: me 
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Drill Presses ard Vertical Mills. 


that all coils and windings may be alike and inter- 
changeable. The mica rings and tubes for commutators 
are moulded under great pressure while being heated. The 
presses in which this work is being done bave their various 
parts heated by steam-pipes from the boiler-house to this 
portion of the machine shop. -N PaA all the winding, 
insulating, and mica moulding in the department is done 
by girls, and ite separation from the main portion of the 
shop obviates the possibility of metallic chips or filings 
getting into the insulation. Returning again to the poiat 
where the foundry track enters the machine shop and 
coming down the generator side of the shops, we find the 
largest and finest tools in the plant for machining and 
finishing the huge generator frames, armature heads, eto. 
The generator frames after coming from the foundry are 
first placed on an enormous planing machine to be faced at 
the joints. The bed of this planing machine is 24ft. long, 
and will receive a casting of this length. This tool is 
driven by its own motor, and weighs over 75 tons. The 
next tool is the largest in the works, being a boring mill, 
swinging 24ft., used to bore out armature heads, to receive 
the engine shafts, to finish the armature end rings for 
large generators, and to make the large commutators for 


a” 
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about 48ft. long, with a fall assortment of approved 
testing instruments of wide range. Through the switch- 
board is also arranged a supply of alternating current 
at various pressures for testing insulation, and from it 
as well is distributed all the power for the different parts 
of the works. In the testing department there is provided 
live steam from the boiler-house, so that complete engine- 
dynamo sets can be tested with perfect ease and without 
the necessity for making special arrangements. Midway 
down the generator bay are located two important depart- 
ments, the toolroom—sunk 4ft. below the floor-level, so 
as not to interfere with a clear view of the shops—and 
the gear-cutting department. In the latter is comprised a 
group of special tools by which all the operations involved 
in the complicated and tedious operation of cutting the 
gears are performed automatically and with absolute 
precision. 
(To be continued.) 


Swansea Tramways.—The official opening of these tramways, 
afeer being electrically equipped, is to take place on Saturday, 
June 30, ab. 12 o’elock. After the official. opening a luncheoa will 


‘take place ab the Hotel Metropéle, Swansea. 
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INSTITUTION OF ELECTRICAL’ ENGINEERS. 


A Frictionless Motor Meter. 
BY 8. EVERSHED, ASSOCIATE-MEMBER. 
` (Concluded from page 845.) 
` APPENDIX. 


x=k BE 

The value of k depends on the shape of the po area, and on 
the extent of conductor outside that area. The author finds x 
varies from about 3 for a square or circular area of gap up 
to 6 or 7 with oblong poles, even as high as 9 or 10 
when there is very little metal beyond the poles. Inserting.the 
value just given for x in equation (1) and multiplying both 
numerator arid denominator by b, we get ack 


Caloulation of Armature Torque, Brake Torque, and Frict 
j l ° Resistance. K S já H 12 b N t 
l or ns = —— , 
i I.—ARMATURE TORQUE. * b 
n d an Ayrton-Perry motor meter the driving torque Bir 
may be alen from the formula . ae ae e è o e o (2) 


from which we see that for a given value of total induction, B, - 
passing through the brake cylinder, the torque increases as the 
‘area, b l, is diminished. The deduction is well borne out in 
‘practice, and by giving the brake magnets conical poles ending 
in a circular gap of small diameter the torque for a given 
weight of magnet is considerably increased ; or, what is gene- 
rally more important, for a given torque the weight of metal in 
the brake.may be greatly reduced by using magnets with conical 
poles. The formula also shows the advantage to be 3 by 
increasing the diameter of a cylindrical brake; since the weight 
only increases in simple proportion, while the torque ‘increases 
in proportion to the square of the radius. 


III. FRICTIONAL RasistaNnce. - 


which givesthe torque, d, in terms of H, the field of the main 
current coils, a the area of the average turn of wire on the 
armature; N the total number of turns in the armature 
ek and © the whole pressure current from brush to 


45 2 close a 5 ey an 5 value of 
@ throughout the space occu y the armature is 
obtained by calculating H at several points of the aris of the 
main coils, and taking an hing a When the coils are 
5 the field on the arial line may be deduced from 

e formula | 


H . , _ When mechanical friction is a fairly large percentage of the 
Pq full-load torque, air friction may be safely neglected ; the ony 
retarding forces are then mechanical friction, which is practi- 


which gives the field at the centre of a wire rectangle whose 
sides are p and 9. If the coil is square, this reduces to 


cally constant, and the brake, which is proportional to the speed. 
Hence if s, and 3 are the observed speeds with two torques, di 


— H=8 v20 and d,, we have 
= p 8 di Fb s, d=f+b . 
p being now the side of the square. The field at the centre of where f is the to ired to fricti d b is th 
f : : rque requ overcome friction, and b is the 
a ciroular wire being | ~ f brake torque at unit speed: Hence | 
H 2.0 d; -d dy s,-d 
r i b=%2 A, and f= 22 1-4 8s, 


„ 3281 82 — 81 
To get accurate results, stray fields must be eliminated by 
reversing the current in the main ooils and taking a second set 
of readings with the same numerical values for di andd,. In 
testing the friction of a *‘ frictionless ” meter, the greatest care 
is required in measuring speeds and torques, and it is necessary 
to rodas tlie strength of the brake to a small fraction of its 
normal value in order to obtain anything like accurate results, 
for, obviously, errors of observation have a rapidly increasing 
effect on the determination of f as the two quantities d s, and 
di 6, approach each other in magnitude. Each of the resulta 
given in Tables III. and IV. is- the. mean of a number of 
observations, and to avoid effects due to want of truth in the 
brush wheels the speeds were deduced from the times taken to 
make 12 (and multiples of 12) revolutions of the armature, 
corresponding with whole revolutions of the brush wheels. 
Even with the utmost oare, discrepancies of as much as 10 or 
15 per cent. in suecessive tests are quite usual when the friction 
is under three dyne-centimetres, When the armature and 
brake of -a friotionless meter ‘are both figures of revolution 
with smooth surfaces, air frietion. is inappræiable up to speeds 
of 40 or 50 revolutions per minute, but when there are My 
parte attached to the axle which can have a fan action, air: 
friction becomes evident, and although it would cause no appre- 
ciable error in the registration of the meter when the nermal. 
rake is in use, it will, if not taken into account, lead to an 
nderestimate of the mechanical friction. To avoid this, 
observations are made at three speeds in order to determine a, 
the coefficient of air friction, as well as f and ö. Thus, assuming 
he air friction of a rotating body to be proportional to the- 
uare of the speed, we have 


di = FTA Ta i;; de Fb ata 8," d Fb 43 T 8,%,. 
from which we first find a, then b, and finally the mean valueof f. 


` anzia- ~ (y= 4) (65-8) 


(85 — 82) (83 — 81) (83 — 31) 


we find that if r = 50 p the ciroular and aquare wires wilt have 
the same field; hence for purposes of calctlation a circalar coil 
of appropriate radius may be substituted for the square coil. 
There are, of course, various methods for arriving at an exact 
value for H, but as they involve applications of spherical 
harmonics they are far too cumbersome for practical use in 
design. When the meter is- made, its driving torque is easily 
measured by passing a fine thtead round the axle and hanging 
a known weight on the end. When the axle is vertical, the 
thread is brought out in a horizontal direction from the axle 
and passed over a freely pivoted pulley, from whith it hangs 
down, carrying the weight at ita end. To avoid side pressure 
against the axle bearings, it is desirable to use two threads 
brought away from the axle in opposite directions, and each 
carrying half the weight so that a proper turning moment is 
produced. Having adjusted the thread and weights, current 
is turned on, and varied-until the armature torque just balances 
the weight. When the full-load- torque is small, it is desirable. 
to make this measurement with two or three times the full-load 
current, otherwise the weight required will be too small to 
enable accurate results to be obtained. The calculated torque 
is found to agree within 2 or 3 per cent. with that obtained 
directly by measurement. | a 


II.— BRAKE Torque. 

The difficulty of determining the average path of the eddy 
current in a given brake conductor prevents us from predeter- 
mining the torque unless we have previously ascertained the 
effective electrical resistance of the current path in a brake of 
similar shape. There are, however, some general principles 
appl to the design of Foucault brakes which may be shortly 
stated here. Oonsider a- cylindrical conductor, of radius r, 
spinning on its axis between the poles of a et. Let the 

lar gap have a breadth b and axial length l, and let the 

eld within the gap be H. Then if x is the electrical resistance 
of the current path, and w the angular velocity of the cylinder, 
the current generated will be l 


0= Biru 2 5 = 42— d; d3- 467 2) 
x ' 83—83 8g — 8) 


5 f =d+ dy +d, -b (8, +834 8) — a (% 


Now the force between conductor and magnet is H | O, hence 
: 3 The air friction of a rotating body is probably not exactly 


the torque will be 


M-E erv . e ae e proportional to the square of the speed; but the formula is 
x ound to agree very closely with experiment. An example of 


the effect of air friction is afforded by meter No. 5, in whieh 
h of the two parts of the astatic armature is made up of 
our oblong coils wound on open ‘‘ formers.” Such an arrange- 
ent naturally fans the air, and experiment showed that air 


When the cylinder extends axially for some distance beyond the 
poleg in both directions, x becomes simply proportional to the 
resistance of the metal in the gsp. Now-this resistance-is 


; pl f i riction at speeds of from 40 to 50 revolutions per minute was 
bt by no means small compared with mechanical friction. The 


t being the thickness of the metal, We can therefore write brake having been reduced to about one-sixteenth of its full 
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trenak, the following readings of torque and speed were 91 being the initial angular velocity. The moment of inertia 


taken : 
Meter No. 5. 
Full load, 100 volts x 10 amperes. 
Full- load torque, 1,610 dyne-centimetres ; drop 6 volt. 
, Effect of air friction exaggerated by use of a weak brake. 


d 8 
Volt. Amperer. Dyne-cems. Revs. per mio 
100 ee I BE aosi 6:58 
100 eseese E: 000 IT 805 U — 37 40 
100 A 100 110 72 60 


By inserting these values in the above equations we find 
f= 5'16; b= 1°95; a = 008 
The curve of the meter with its weakened brake is shown in 
Fig. 15, where the lower curve line is drawn to the equation 
d = 3'16 + 1.95 s + -003 93, 
while the upper curve (a straight line) shows what. the law of 
this meter would have n if no air friction existed. It will 
be seen that at 80 sevolutions per minute air friction amounts 


to as much as 19 dyne-centimetres. At full speed (50 revolutions 
per minute) the driving torque is expended as follows: 


In overcoming mechanical friction. . 5˙2 dyne-centimetres 


i 3 air friction 7:5 5 
gle „ brake torque ............ 97:8 92 
/ = 108 5 $ 


is easily determined by attaching a hair-spring, of known 
strength s, to the axle and observing the period of oscilla- 
tion, 7; then P 

8 


I= — 
4 r? 


s must be taken in dyne-centimetres per radian of torsion. 


In practice this method has not given good results. A 
meter—especi pecially a frictionless meter—comes to rest 80 
gradually that it is exceedingly difficult to determine with 


exactness the instant when it stops. Again, if there is the 
‘least want of balance in the axle it will very rarely happen that 
‘the meter comes to rest at its position of stable equilibrium 
without first making one or more very slow oscillations about 
that point. 


Hence there are often very large discrepancies ` 
in successive observations, and on the whole the average time 
taken in coming to rest will be greater than it would be if the 
meter were perfectly balanced. Some early experiments with 
‘meter No. 2 may be quoted as an illustration of this uncertainty. ., 
Measured by the torque-speed curve, the friction was 2°65 dyne- | 
‘centimetres ; the mean of two fairly good observations of the 
‘time of stopping gre the value 298 dyne-centimetres. This - 
result being considered encouraging; a large number of similar 
tests was made, with the result that the average of the whole . 
series gave 1 27 dyne-centimetrea as the friction. This figure 

is undoubtedly a good deal lower than the true value, and, 
except as a rough-and-ready means of comparison, the stopping 
test has not since been employed. All the friction values 


That is to say, with the weak brake air friction amounts to | given in the paper are deduced from torque-speed curves. An 
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Dine Tiwrgtse in dyne Libres: 
Fig. 18.—Torque-Speed Curves for Meter No. 6 (effect uf alr friction exaggerated by use of a weak brake). 


. A, Ca-ve drawn from equation d = 8 16 + 1°05 8. 


about 7 per cent. of the whole resistance to rotation. With 
the brake restored to its normal strength the correspouding 


figures are : 


Mechanical frictio un 5 2 dyne-centimetres 

Al kriotiss sorai 7˙5 a 

Brake (full strength) 1,6000 j 
rr 1,610°7 5 


It will be seen that the air friction is now less than 4 per cent. 
of the total resistance, although this particular meter has less 
torque than the standard now adopted. Another method of 
determining friction which seemed at first sight to offer several 
advantages is to run the meter at about full load, and having 
carefully determined the speed, at a given instant cut off the 
currents and note the time taken by the meter in coming to 


rest. If at any instant the angular velocity is w, we haye the 
equation 
d w 
I — = s 2 0 e 6 e 
dd Fb o (1) 


where I is the moment of inertia of the meter axle and parts 
attached to it if. is the mechanical friction, as before, but b now 


stands for b torque at unit angular velocity. (1) gives 
the value 
I d w 
t= 5 Í i 
honos fm bon TE P (2) 
: 11 


B, Curve rawn from equation d = 8 16 + 1°95 8 + -008 83, 


O Points determlued by ‘experiment. 


improvement on the stopping test would be to record on a 
chronograph the times of successive revolutions of the meter, 
beginning as soon as the currents are cut off and ending a little 
before the meter comes to rest. The chronograph record would 
enable a time-speed curve to be plotted, and the slope of the 
curve would give the total retardation, from which the brake 
torque would have of course to be deducted in order to arrive 
at the value of friction. 


CALCULATED FRICTION. 


It is useful to compare the value of friction given by direct 
experiment with the value calculated on the assumption that 
the bearings are the sole cause of friction. This comparison 
has been made in the case of meter No. 2, and shows a con- 
siderable margin of friction unaccounted for. If the diameter 
of contact between the steel point and the cup forming the 
step bearing were measurable, the friction moment could be 
estimated from the formula— | 


kPd 


— 
— ? 


8 3 
where k is the oofficient of friction ; 
P is the total pressure on the bearing; 
d is the diameter of contact. 


It is, however, impossible to measure the contact dimera 
when the point and cup are spherical surfaces, and recourse 
was had to experiment. The total friction having been 
taken by the sage ue-speed method, a weight of about 50 grm. 
was added to the armature, and the friction again deter- 
mined. Tuev weight being removed, the first test was repeated. 
The result of these tests was to show that this particular point 
and W offered a ee l of 092 e 
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carefully balanced before being pubin. He eventually found that 
0 

little thicker on one side of the fan than on the other, so displacing 
a little more mercury on that side. He should like to point oub 
that the Aron meter 5 di 

of the meter was suc 

one objection, which was that it ticked, and he recommended Mr. 
Evershed to consider some other arrangement by which to stop 
the noise in his meter, so that it should not have such a disadvan- 


metre per gramme weight pressing on the jewel. Now before 
the meter started running on Oot. 12, 1899, the pressure on the 
jewel was measured and found. to be 12 grm., hence the step- 

ring friction would be 092 x 12=1°1 dyne-centimetres. The 
friction added by each brush wheel is roughly as follows: 
Brush wheel step bearing : pivot assumed to have a flat end in 
contact with flat step plate. Weight of wheel and its axle, 
1'2 grm. ; or P=1,200 dynes, nearly enough. Diameter of 
contact, say equal to diameter of pivot, namely 035 cm. Co- 


efficient of friction, 20. Then using the formula / = k P d wo 


find the frictional resistance of the bearing is 2°8 dyne-centi- 
metres. The commutator wires press against the wheels and 
force the brush pivots against: the sides of the holes in 
which they run. The mean pressure on each wheel is 
about 50 dynes, and the radius of the pivot being ‘018 cm., the 
friction moment is, roughly, 50 x 2 x 018 = 1-8 dyne-centimetres. 
Adding this to the step friction and multiplying by 2 to 
include both brush wheels, we find they require a torque of 
nearly six dyne-centimetres applied to their own axles to over- 
come friction. This figure must, of course, be divided by 12— 
the ratio of the diameters of wheels and commutator—to 
give the frictional moment of the brush wheels upon the arma- 
ture axle. That is to say, the brush wheels acoount for about 
5 dyne-centimetre, while the meter-axle bearing accounts for 
1'1, making a total of 1°6 dyne-centimetres estimated friction. 
The lowest observed friction in meter No. 2 was 2'1 dyne- 
centimetres (see Table IV., Oct. 12, 1899), so that, remembering 
that brush-wheel friction is an overestimate, there is at least 
5 dyne-centimetre unaccounted for. No doubt the rolling of 
the commutator wires on the brush wheels accounts for some of 
this, and there is also the work done in overcoming cohesion as 
the wires pull themselves off the wheels. This is a form of 
work which is probably not completely or even at all reversible, 
so that it is not given back when the wires come into contact 
with the wheels. There may also be a very small resistance to 
rotation due to hysteresis in the steel axle. The magnetic field 
of the brake magnets tends to produce a non-uniform distribu- 
tion of induction at the surface of the axle, and if this want of 
uniform density extends to any depth below the surface, some 
part of the volume of steel will be going through two small 
magnetic cycles in each revolution of the axle. 


Discussion. 

Mr, T. D. Lockwood, a past-president of the American Institute 
of Electrical Engineers, said that although he had been a member 
of the English Institution longer than most of those present, yet 
thie was the first time he had been to one of their meetings. He 
was glad to see that, as in America, there were a large number of 
young faces amonget them. The ticle of the paper bad rather die- 
concerted him, as it seemed to him to suggesb a perpetual-motion 
device. After hearing the paper and seeing the diagrames, he was 
sorry it was impossible to reproduce experiments and the manner 
of the speaker, and that nothing bub dry print could be given to 


learning what bad been done previously in any direction, and had 
read a great many specifications in trying to find out. Some of 
these were in foreign languages and some in English, thougt the 
latter might just as well have been foreign. Out of 100 euch 
specifications 99 were bad, as if the reading matter was all 
right, the picture was bad, and vice versd. There was a difficulty 
in most cases in finding what the inventor or quasi inventor was 
getting at. The author had said that until he had gone a long 


way in the 5 of his meter was nob aware that anything 


of the sort had been attempted previously. This experience was 
a common one amongst inventors. He was forcibly reminded of 
a remark in the first book published on electric lighting, which 
eaid that the people of former times had little honesty, for 
they have etolen all our inventions.” 

Mr. 8. Z. de Ferranti said he could quite understand Mr. 
Evershed saying that he had worked for 10 years on this subject. 
Experiments like these took a very long time. He had also had 
the experience of somebody elee inventing a thing ab the same 
time as himself. He did not think Mr. Evershed appreciated how 
frictionless some of the other meters were. He was in 1885 struck 
with a very curious occarfence which happened to one of his 
meters, and thought he had discovered some marvellous circum- 
stance beyond his comprehension. One day when the current was 
turned off, one of his mercury meters, which was frictionless, 
rotated without any connection with an electric circuit. It also 
rotated backwards, which surprised him. He formed all sorts of 
theories as to the cause, and watched it very carefully, ib movin 
backwards for two days. He found oub then that it was caus 
by the eixth or seventh wheel of the meter being jammed, and the 
retardation was sufficient to give driving power to run the motor 
at a very slow speed for two days. He should like to ask Mr. 
Evershed to calculate what the friction or resistance of that meter 
was in order to go round against its own friction for two days with 
such a curious driving force. He had also found that a mercury 
meter registered up to 300 amperes started ab 1 ampere, or 37>, Of 
the normal current. In this case the friction must be very small. 
' There was anot her curious fact also. The fan in a mercury meter must, 
as they knew, be perfectly balanced, or it interfered with the starting. 
He had had a little difficulty in starting some of these meters 
owing to want of balance in the fans, even though these had been 


mercury, an 


shed’s motor meter. 
speaker) had had something to do with the magnetic suspension. 


' ment. 
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culty was due to the varnish or lacquer being jast a 


ed friction. The principle 
that friction did.nob matter much. Id had 


All his own meters were frictionless on bhe pivots 
were balanced, one nd in air and one in 
he did not think the friction due to the pivots 
was any greater than that of the polar pivot in Mr. Ever- 
Mr. Evershed had mentioned that he (the 


6. 
pee the 


This was 80, and he could nod help referring them to a Blae-book: 


on the subject which showed some very bad forms of magnetically 
suspending the armature of the meter. There just happened to 


be one there which had not a sideways pull. Mr. Evershad’s oom · 


mutator wasa mogt beautiful thing, the nearest approach to it being a 
device by Lord Kélvia in which the brushes were made upof a number 


of discs, which were split up and pressed against the commutator. 
His own idea on the subject of the paper was that the meter was 
greater in scientific merit than in commercial value. He had found. 
that simplicity was desired by people buying meters, and one that 
would work with abeolute simplicity would be preferred to one 
more accurate perha 
Evershed now had before him was to simplify this beautiful instra- 
He did not wish to detract from anything Mr. Evershed 
bad done, and thought the apparatus most beautiful 


Mr. R. Wood said that after the last two speakers he was afraid 


he would appear rather ungracious. He claimed to be the inventor 
of this magnetic suspension exactly as it was ehown. It was rather 
a nasty thing to say, because he could nob help admiring the paper, 


and he agreed with Mr. Ferranti that the instrument was very 


beautifal. 

Mr. W. M. Mordey said he was glad to have the opportunity of 
showing them the Stanley meter. He particularly admired the 
scientific accuracy used in getting the wonderful range and low 
friction. But simplicity was more important than low friction. 
A great point in Mr. Evershed’s meter was that id was euitable for 


all kinds of currents, and was good for low power factors. He 


then sketched on the blackboard the details of the Stanley meter, 


and also produced one of these meters which was sent from 
America, and which was, he believed, the first seen in this country. 
He saw the first Stanley meter in America two years ago. 

Mr. H. P. Boot said he was glad to have a go at the manufac- 
turers of meters, and to inform them of the difficulties they had 
to contend with. Many engineers did nob appreciate the financial 
value to a works of a good meter. He had had experience with 
several meters, and had scrapped two sorts, and it had paid him 
todoso. The first type the consumers knocked about because iv 
would not '‘ mote”; the second the consumers swore ab; and the 
third they grumbled at, saying he was always sending men to pub 
on the dials ; with the fourth type the consumers said that one 
could nob expect a man with a Biblical name to make meters pro- 
perly. A meter, in the first place, must be able to stand rough 
usage. Ib must not be affected by vibration; ib must nob run back 
or forward by itself; and it must not short on overload, It should 


his own society. He himéelf had experienced the difficulty of falso be simple. He admired Mr. Evershed’s meter, but would 
‘personally prefer a meter which he could understand and alter if 


necessary. He also preferred a meter which did not depend so 
much on permanent magnets. As to the ticking mentioned, nearly 
all meters on alternating circuits gave troxble in this way. He 
had designed a peri which cub out the meter- during the time it 
was not in use, and thie had given satisfaction to those having 
them. Wich respect to the elimination of friction, he was going 
to mention that in the Aron meter this was provided for by 
an ingenious arrangement of cancelling out frictional e vr 
taking it into account. Another point he should like to impr = 
on meter makers was that the consumers would prefer rapid 
delivery of the goods after ordering. 

Mr. Sohattner said the meter designed by Mr. Evershed was 
ingenious, but nob simple enough. He did not think it could be 
produced ab the price at which a meter. nowadays had to be. 
Electrolytic meters were very simple, and could be produced 
cheaply. The tendency was, he thought, to sacrifice to some 
extent in meters accuracy to cheapness of production. 

Prof. Ayrton said the paper took his memory back some 18 
years, when he first thought of some such apparatus as had been 
shown them that evening. He had not expected, however, to 
have seen what might be called a dream“ of a meter, and to 
see exactly what he had aimed at perfected. It had been said that 
Mr. Evershed had only obtained this result through complexity. 
Another inventor also had obtained marvellous results in the 
clock meter by marvellous complexity, and the Aron meter was 
selling in thousands. Take that meter and the original clock 
meter of 18 years ago, and they would have said the present one 
would not sell owing to its complexity compared with the first 
one. There was, however, no sale for the first one. The gurgling 
of the Aron meter. was a disadvantage at the present time. 
Delightful resulta could be produ by complexity. They 
should take the first clock and then their own watches and 
compare the simplicity. 
one would buy stub a complex thing as a watch. He did 
not wish Mr. Evershed to be deapondent about his meter, 
which might in time rival the Waterbury watch in its sale. 
Id had been said that the Aron meter was frictionless. This 
really had nothing to do with the subject of the paper. The 
Aron meter was not a motor meter, and ib was nob nless, 


, bub leas simple. The task which Mr., 


They would at once see that no- 
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The friction certainly did not produce any inaccuracy in the 
reading, bub what Mr. Evershed: had been trying to get was a 
meter which did nob need the mechanical devices of the others 
and yet do what the others did He was interested to bear Mr. 
Ferranti speak of bis meter, bud Mr. Ferranti used a starting coil 
in his meter to overcome the friction. Mr. Evershed had, 
however, used no starting device. Another point as to the Aron 
meter was that during the last few years Prof. Aron had gone 
back to the original idea of Prof. Perry and himeelf—namely, 
to measure the electricity as paid for. All the Aron meters were 
now energy meters, and nob quantity meters. Mr. Everehed had 
also made an energy meter, and, apard from the ingenuity of his 
invention. they should thank him for producing an energy meter 
instead of a quantity meter. 

Mr. T. D. Lockwood said he should just like to say that ab the 
last meeting he attended of the American Institution of Elec- 
trical Engineers the subject for discussion happened to be motor 
meters. The author got quite disconcerted at the end of the 
meeting by finding the same objections raised as had been that 
evening. He therefore tendered his personal thanks to Prof. 
Ayrton for championing the cause of complexity. 

Mr. Aron said be could confirm Prof. Ayrton’s statement as to 
the energy meter, but he took up the statement as to noise. As 
far as this country was concerned, he did nob think that the Aron 
meters had been ueed principally for alternating current. Under 
theee circumstances it was found necessary to produce an instru- 
ment which would not make a noise when winding up. There was 
nob much noise when the case was shub, 

Prof. 8. P. Thompson said he wisbed to add a word of oon- 
Sec on the paper. It would be a pity if this work were 
osb to the world, and he honestly wished the author's efforts would 
meet with material succese. He had a ticking meter in bia own 
house; he was rather glad it ticked, as be then knew it was 
working properly. 

Mr. 8. Evershed, in reply, said that to bring an invention before 
his rivals was a task he should not care to undertake every year. 
He was particularly sensible of the way in which Mr. Ferranti, 
Mr. Mordey, and others had epoken of the meter. The criticisms 
practically amounted to the facb that the meter was too compli- 
cated. He could not give a better answer to this than Prof. 
Ayrton had done. The question of complication was one which 
could only be settled by the manufacturer, and not the user. Ifa 
manufacturer could make a moter and sell it at a reasonable 
price, ib seemed to him to matter very little whether ib was 
complicated or not, as long as ib worked properly. He might 
remind Mr, Ferranti that he himself was rather complicated, 
and ib seemed to him that Mr. Ferranti had worked well for a 
number of years, and had appreciated rather than depreciated. 
Many speakers had referred to the ticking of meters. The ticking 
in his was due to a lever striking metal stops. If these were 
covered with indiarubber, the meter would be quite silent. He 
was glad to hear something of the Stanley meter. When applying 
for a patent for his meter, the examiner to the United States 
Patent Office informed him that the Stanley meter and his own 
were exactly similar. The Stanley meter, however, was only 
suitable for alternate currents, and he believed that in the future 
almost all domestic electricity would be of tbe continuous-current 
type. As to the simplicity of the meter, he did not want Mr. 
Boot or anyone elee to alter his meter. He thought electricity 
meters should be sealed in the same way as gas meters. With 
respect to Mr. Schattner’s remarks, he did not know any more 
complicated action than electrolysis. As to the cost of meters, 
the first cost was by no means the last cost. Repairs and depre- 
ciation had to be taken into account. The author thanked Mr. 
Cox for his help in the experiments, and also Messrs. Mather 
and Riddel for the loan of apparatus. 

The meeting closed with the customary vote of thanks. 


LIGHT RAILWAYS. 


On the 25th inst. the directors and committee of the Goole 
and Marshland Light Railway made a tour of inspection of their 
new line, and also a trial spin on the partly completed Isle of 
Axholme line, which has now reached the town of Crowle. The 

alighted at Reedness Station for luncheon. The most 
important feature of the line inspected was the steel bridge, 
120ft. wide, which spaus the Warpings Drain near Reedness 
Junction. 

The Poole Town Council have adopted a route plan showin 

sition of posts and pillars and drawings of side pole an 

racket arm for the purposes of the Poole and District Light 
Railway, subject to the standards being placed close to the 
kerbing of the footways, and also to the posts being placed 
along the north side instead of the south side of Parketone-road. 

Plans and statements in respect of the proposed Blackburn, 
Burnley, and District Light Railways have been agreed to by 
the Clitheroe Rural District Council. The estimated cost is 

£154,000, and the promoters intended conveying goods, 
te 


parcels, etc. 

The Twerton Parish Council have approved, with certain 
modifications, of the scheme submit to them by the 
promoters of the Bath and District Light Railway. 

Last Friday a public meeting was held at the Town Hall, 
Bury St. Edmunds, for the purpose of considering the Mid- 
Anglian Light Railway scheme. The following resolution was 


re. 
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the whole town. 


agreed to: That this meeting having heard with much 
interest the explanation of the proposed route of the Mid- 
Anglian Light Railway, is of opinion that it would be to the 
advantage of Bury that the scheme sheuld be completed, now 
that it is clearly understood that an interchange of goods 
can take place with the Great Eastern Railway without 
transhipment. 

On Friday last the Light Railway Commissioners held an 
enquiry into the application of the Oldham, Ashton, and 
Hyde Eleotrio Tramway Company, Limited, for an order 
authorising an extended light railway. There was considerable 
opposition, and finally the Commissioners announced that they 
could not in the face of the local authorities force a scheme of 
this kind upon the district. They accordingly refused the 
application. | 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
8 has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers.. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

283. When two dynamos are running in parallel, each with 
full load, 200 amperes at 100 volts, if belt comes off 
one, will the extra current at lower voltage harm remain- 
ing laces if the starting lever is not moved? If so, 

ow -G. 


284. Describe some good and cheap way of f connections 
from consumers to distribution mains, applicable where 
several adjacent houses take the 17 È. T. 

Question No. 277.—What are the general principles that should 
guide in the selection of units for a central station? ö 

Best Answer to No. 277 (awarded 10s.).—It is not essy 
to anawer such a question as this briefly, but a few broad 
es ary may be stated, which can be developed and 
extended to suit particular cases. The question evidently 
intends the case to be considered as that of a station which 
is being designed for an entirely new area. In this case 
the probable form of the consumption curve must be deter- 
mined. The simplest way to do this is to issue forms to 
householders to 1 filled up, and to find out in this way 
the total possible consumption for dwelling-houses, shops, 
factories, offices, motors, and so on. There may be some 
little difficulty, owing to the peculiarities of human nature, 

in getting these forms filled up satisfactorily, but with a 

little persuasion and explanation and politeness it may 

be accomplished to a wonderful degree of completeness. 

After this is done, abstracts from tha returns should be 

made, and a table drawn up showing the different con- 

sumptions for different purposes in various quarters of the 
town, as well as the total consumption for each purpose in 

As it is unlikely that the maximum for 

any particular purpose will ever occur, at any rate for any 

length of time, certain percentage can be taken, the amount 
depending on the nature of the consumption. Thus, street- 
lighting may be reckoned at 90 to 100 per cent. of the 
possible maximum ; dwelling-houses, 20 to 30 per cent. ; 
motors, 50 to 50 per cent., etc, as being the maximum load 
that can occur at any time during the year. Taking the curve 
for any one day, it is evident that the maxima in the various 

inds of consumption will not all occur at the same time 
on that day, and each curve must be drawn for itself as it 
will probably occur, and then the total curve got by adding 
all the single curves together. This is frequently done for 
the maximum day (in December), the minimum day (in 

June), and the mean day (in spring and autumn), and thus 

three curves are got showing to some extent the variations 

throughout the year. From these curvas the size of the 


THE ELECTRICAL ENGINEER, JUNE 29, 1900. 


units can be determined. ‘Phere are, broadly speaking, 


two general. classes—namely, amall installations, for towns 
of only a few thousand inhabitants, with little demand for 
power ; and large installations, for larger towns, or places 
where the power demand is large. In the former case, 
the rule is to use two machines, each capable of doing 
half the maximum load, and to put in an accumulator 
battery of the same size as one machine as regards volts 
and amperes, and of such a capacity that it can supply the 
night consumption, and so allow night running of machines 
to be-dispensed with. This provides a reserve equal to 
half the total load —i. e., one machine—or the battery can 
break down without disturbing the running. The use of 
the battery allows the machine to run at full load while 
charging—that is to say, with its highest efficiency. 
This is exactly what is required in a small station, because 
rent and interest are, as a rule, small in such a case com- 
pared with cost of coal and wages. Hence, if more coal is 
required owing to low efficiency of running, and if wages 
have to be paid for nightwork, the cost of working may 
be so far increased as to prevent the station 
Hence the principle to be applied to s stations: use 
two machines, each capable of doing half the maximum, 
and a battery of the same output in addition. l 

In the second case, of large stations, the conditions are 
somewhat different. In a large town, rent and interest 
and similar a SS are much higher relatively to wages 
and coal cost in the case just considered, and hence, 
even if machines run not fully loaded, the alteration to the 
extent of a few per cent. in the percentage of the whole 
which the working cost amounts to has nothing like the 
importance of the alteration by the same amount in small 
stations ; hence the selection of units is to a great extent 
a matter of taste. In England, the rule seems to be in 
favour of a considerable number of small units, while in 
Germany, for example, a few very large units are used. 
While the number of men necessary to look after a few 
large machines is probably smaller than the number needed 
for a larger number of small machines of the same total 
output, on the other hand, the latter arrangement has the 
advantage of the former in the matter of reserve sets, 
which must be as large as the single machines, and will 
hence be dearer where the large machines are used. It ie 
evident, however, that both methods can be made payable, 
as both are actually in practice. 


In either case, no definite rules can be given as to whether 


four, six, eight, twelve, or any other number of machines 
can be suitably employed. This is to be found from the 
curves, and even if alterations in efficiency make little 
difference to the total cost, it is always better to choose 
such sizes as will 
at or near full load during the year. 
More than this cannot well be said in an answer of 80 
-penae a nature. Everything, from beginning to end, 
epends upon circumstances. One town may have an 
enormous motor load compared with its lighting load, and 
the conditions will then be best fulfilled by choosing a few 
argo machines, as the load is even all the year, and hence, 
if they are chosen to run at full load for one day, they will 
run equally well all the year. Another station may have an 
exclusive demand for lighting current, and in this case the 


curve will have humps which vary in height and breadth: 


every day. It is such a case as this that causes most 
difficulty. If the machines run full load in winter, they 
will almost certainly not do so in summer. But, as a rule, 
a result can be obtained which gives a fair average for 
the year, and it is this that muet be striven after.—T. C. 
Answer to No. 277 (awarded 5s.).—In the selection of 
unite for a central station regard must be paid in the first 
placé to the question of load. In a lighting station we 
have a heavy load for a few hours in the day and a light 
load for the greater part. If a tramway system is to be 
supplied from the same station, the plant will be running at 
its maximum output for the greater part of each day. We 
will take a specimen lighting scheme. Suppose a small 
town to take as. maximum load 500 kw., and a day or light 
load up to 100 h.p. Now we could supply all current with 
a 500-kw. set, but for the greater part of the day this would 
be running and simply eating steam and coal. This, for 
the first, is against one large plant of 500 kw., as it is found 


ying its way. 


ə the best average as regards running 


The enquiry with reference to the various 
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to be more economical to run engines fully loaded when 
possible. Another point against a large unit is the trouble 
of breakdowns, and to 
to provide two plants of 500 kw., and the interest on the 
spare plant would be a considerable drag on the expense of 
generating. Suppose we have, instead of the large unit, 
several smaller ones, say three of 200 kw. and one 100-kw. 
machine. This gives a total of 700 kw., as against 1,000 kw. 
installed before, and this at once brings the money invested, 
and with it the interest, down. 
machine for the day load, which will be very economical, 
running fully loaded, and with the two 200-kw. machines 
will take the heavy load, whilst we have a 200-kw. machine 
as spare. | | l 


against this we should have 


e have a 100-kw. 


From the above it will be seen that the selection of 


units in a station should depend upon (1) a number of 
units, these being as large ás possible, at the same time 


having due regard to economical running; (2) the day 


load (a smaller machine 5 loaded runs more economically 
oad) 


than a larger one at half ; (5) cost of plant and interest 
as applied to spare plant, which should be as small as 
possible, some éngineers preferring two spare plants, others 


only one. A table taken from Mr. P. Dawson’s “ Electric 
8 and giving the powers required, is given below. 
This table is only for tramways with a constant load: 
Max. I. H. P. required No. of I. H. P. of each 
on line. engines. engine, 
SSS essen teases F 200 
CC F 200 
600 QQ „ A 300 
00 0h EN 500 
/ E EE 500 
200 0ͥõ0 -! F 750 
5 000 0 — wa E T 1,000 
10,000 hh S E - 2,000 
—E. M. M. 


Anstoer to No. 277 (awarded 5s.).—When consideration 
is given to the various sizes and requirements of central 


| stations, it would appear as though no general principles 


could exist which would apply equally to all stations, where 
the motive power may be either steam, gas, or water, more 
especially when at some stations a large day load is obtained; 
at another station the traction plant is interchangeable with 
the lighting plant ; while at a third, in some remote village, 
the current is only required for a few hours in the evening, 
and is arbitrarily cut off at a specific hour. To the varying 
conditions and requirements which obtain locally must 
be added the individual idiosyncrasies of the consulting 
engineers, with the result that it is difficult to find 
two stations built upon the same lines—one authorit 

will advise a large number of small unite, another will 
suggest a fewer number of big units. On one point, 
however, nearly all seem to agree—viz, that it is a 
sine qué non to duplicate all steam-pipes and pumps, and 
to allow a very large margin of plant for emergency loads 
and stand-by purposes. Now, while quite admitting the 
serious consequences which might result in any community 


through the failure of the light, is this amount of duplica- 


tion and stand-by plant necessary? We do not find 
duplication of steam-pipes on board ship or in connection 
with mill engines, and these are not only working con- 
tinuously, but a stoppage would be as serious for the 
owners a8 would be to the supply company a break in 
the continuity of the supply of current. Why, then, 
is the duplication necessary in central stations? Is it that 
electrical engineers are such poor mechanical engineers that 
they cannot trust themselves to look after a plant which is 
not designed to prevent any possibility of an absolute 
breakdown? Or is it because they object to the principle 
of overhauling and repairing during euch periods as when 
the station is not loaded ? 

The above becomes of moment when we take into con- 
sideration the size of the units required. Provided no 
traction sets are required, the plant must be equal to the 
maximum load, plus a certain margin for contingencies, 
power schemes 
has proved, what was known before, that the larger the 
size of the unit the more efficient will be both engine and 


dynamo, and the cheaper per kilowatt will be the initial 
cost. Hence it would appear as though the rational con- 
‘clusion to be drawn from the argument would be to pug 
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down one big set equal to the whole contemplated maximum 
load. This, however, would not be advisable, since, as a 
spare set must be kept in case of accident, it would mean a 
complete duplication ; something smaller must, therefore, be 
arranged, and the selection of the unit should be that which 
will allow of the largest units being employed, consistent 
with the lying idle of the least money in stand by plant. 
This is the sound economic principle which should be 
borne in mind in the case of every station, for it 
must be remembered that the good engineer is he 
who runs the station without a 1 0 and until 
there is a breakdown the stand-by plant represents 
simply so much dead capital. In all large sete it is 
customary to specify a certain output as the normal or 
economical load, and also a higher output, probably an 
increase of 25 per cent., as the occasional or emergency 
load. Here we have a solution to the question. If the 
units are chosen of such a size that five will supply the 
maximum load, and a breakdown occurs to one set, if 
the other four sets are run up to their emergency 
load the continuity of the station will be maintained 
without need of any stand-by plant, and as the 
full load is never on for prolonged periods there 
will be no undue ‘straining of the sets. In large 
stations, such as Manchester, 10 or more sets might be 
found advisable, as a limit must be reached in the size of 
the units, but this will still agree with the economic principle 
enunciated above—that there is a minimum of capital lying 
idle in stand-by plant. It may be advanced that two sets 
might break down at one time. Quite so; and the plant 
might be triplicated and the station burnt down. Reasonable 
men should only guard against reasonable and likely 
accidents, not against the improbable and unlikely.—M. 


COMPANIES’ MEETINGS AND REPORTS. 


WEST AFRICAN TELEGRAPH. 


The report of the directors to be presented to the meeting 
to-day shows a revenue of £77,008, against which £20,297 is 
charged for ordinary expenses and £11,482 for expenditure relating 
to repairs of cables, etc. After providing £328 for income tax. 
there remains a balance of £44,899, to which is added £2,179 
brought forward, making £47,078. From thie £8,746 is debited 
to interest on debentures, and £15,033 for sinking fund, leaving 
£23,298. The directors propose to place £23,000 to the general 
reserve fund, and to carry forward £298. The revenue includes 
a further eum of £12,000 in respect of subsidy still owing by the 
French Government. This arrear, together with the sums with- 
held in previous years, now amounts to £56,415. Steps are being 
Pn for the establishment of staff pension and superannuation 
anda. 


ELECTRIC AND GENERAL INVESTMENT. 


The ordinary general meeting was held at Wincheater House on 
the 26th inst. Mr. George Herring presided. The report and 
dividend (noted by us ia a previous issue) were adopted. 

The Chairman said the directors were very proud of the 
wonderful success of the British Electric Traction Company. 
There was atill plenty of room for enormous development in elec- 
trical traction in this country. It would require millions to 
complete the orders of the British Electric Traction Company, and 
many more millions to equip Great Britain in a manner ib would 

-be equipped sooner or later. 


UNITED RIVER PLATE TELEPHONE. 


_ Thereport for the year ended March 31 states that the gross 
receipts in the River Plate were £101,189, as against £85,248 for 
the year before, and the working expenees in London and the River 
Plate £50,335. After deducting debenture interesb and interim 
dividends, etc., there remains a profit of £35,180, which, with £7,889 
brought forward, makes an available balance of £43,069. The 
directors propose to tranefer £5,000 to depreciation fund and 
£20,000 to reserve fund, and to pay a final dividend of 44 per cent. 
upon the ordinary shares, making, with the interim dividend paid 

Dec. 30 last, a return of 7 per cent. for the year, leaving a balance 
of £5,019 to be carried forward. An early issue of the remaining 
5 per cent. cumulative preference shares is announced on account 
of large extensions required to the plant at Buenos Ayres, 


GIFFRE ELECTRO.CHEMICAL AND POWER. 


The report for the year ended March 31 laeb stated that the 
directors regretted that ib bad nob been 5 to obtain the 
immediate resalte anticipated when the 3 was formed. 
The output of carbide had been irregular an small, as ib was 


— 


ft 
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found that the type of turbines adopted was unsuitable. The 
order for the four additional turbines had been cancelled and 
some of a different type ordered. These turbines were only now 
being erected. One type of dynamo also gave some trouble, and 
last September and October electrodes had been unobtainable for 
atime. Since the beginning óf the year a notable improvement 
had taken place. As against an intermittent output during last 
year of 633 tons, there was a steady output for the first three 
months of this year of 475 tons, already increased to 50 tons a 
week. Ib was found advisable to maintain the Société Electro- 
Chimique du Giffre as a se te company, and therefore not to 
complete the purchase of the whole of the shares. The rent of 
the water power for 1899 amounted to 125, 000fr.; this was, in 
accordance with the lease, to be raised from Jan , 1900, to 
250,000fr. In consequence, the French company had bought the 
water power outright. The Company now acquired ib at less than 
half ite value, in accordance with the very advantageous terms 
made by the Société Electro.Chimique du Giffre before the value 
of water powers had been appreciated. Mr. F. H. Haviland had 
been elected to a seat on the Board, and Mr. John Paddon had, 
owing to continued ill-health, resigned. The directors had not 
considered ib necessary to fill up the vacancy. 


ISLE OF MAN TRAMWAYS. 


At an extraordinary meeting last week the resolution passed at 
the previous meeting reducing the directors’ qualification from 
1,006 to 500 shares was confirmed. 

An adjourned general meeting followed, ab which the following 
new directors were elected: Mr. T. H. Ward, of Wellington, 
Salop ; Mr. Ellis Harrison, Blackpool; Mr. Richard Farrell, 
Douglas; Mr. Joseph Clare, Warrington ; Dr. E. Hopkinson, 
Salford ; Mr. Emmanuel Shackleton, Littleborough; and Mr. Jobn 
Hodson, of Liverpool. Messrs John Gee, Edward Martin, W. E. 
Young, and R. D. Callister were appointed a committee to advise 
the directors. The directors were recommended to take immediate 
steps to oppose the creditors’ petition for compulsory liquidation. 
The meeting adjourned for tour weeks. 

The adjourned petition for the winding up of the Company 
(referred to in our last issue) came before Sir James Gill 
in the Manx Chancery Court on the 2lsb inst. On behalf 
of the Company, it was submitted that a new Board had 
been formed, and a furtber adjoarnment until llth ; 
was granted to allow the directors to submit a scheme. The 
appointment of Mr. William H. Walker (Liverpool) as receiver 
was agreed to. 


THOMAS PARKER, LIMITED. 


In their report for the year ended April 30, to be presented to 
bhe shareholders. of this Company ab the. sixth annual general 
meeting to be held at Wolverhampton to-day, the directors state 
that after writing off the various depreciations the balance standing 
to the credit of profit and loes account is £14,135. 10a. 7d. Out of 
this the directors propose to pay a dividend ab the rate of 10 per 
cent. per annum, leas income tax, to place £5,000 to the reserve 
fund, bringing it to £15,000, and to carry the balance forward to 
next year’s account. The director who retires by rotation is Mr. 
C. T. Mander, who is eligible and offers himself for re-election. 
The auditors, Messrs Allen, Edwards, and Smith, also retire, are 
eligible, and offer themselves for re-election. | ; 


BALANCE-SHEET, 


Dr. Liabilities. £ b. d 


e tone be 7,500 ordinary £10 shares, fully paid 75,000 0 0 
Debentures issued, £50,000; deposited with the l 

bankers, £21,900... . - 28,100 0 0 
Sundry creditors (less reserve for discounts) ) 11,117 15 10 
Amount due to bankers...... AE AE „ 9.739 10 0 
Reserve fund e e 10,000 0 0 
Profit and loss aocoun t 14,185 10 7 

£148,092 16 5 

r. Assets. E s. d 

Sundry debtors (less reserve for discounts, ete, )...... 41,883 10 8 
Freehold land and building, plant and machinery, 

A t AE ² ñ —ͤl1l e 77,306 9 9 
Stocks on hand and work in progress 27,807 16 0 
Investments ab cob FCC „095 0 0 

£148,092 16 5 


WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER. 


Directors: Alfred Slatter. M. I. E. E. (chairman); Walter Birch; 
A 117 M. I. E E. Eogineer and secretary: E. Salthouse, 

Report of the directors (with abstract of accounts) for the year 
ended Dec. 31, 1899: 


The directors are pleased to report that the progress of the 


Company during the past year, its first year of complete working, 
has n satisfactory. At the beginning of the year the equiva- 
lent of 1,746 8 0. p. lampe were connected. This number had 
increased ad the end of the year to 7,636, and a further 4 225 
have already been applied for this year. In the above are 
included motors equivalent to over 130 h.p, which are giving 
eatisfaction and provide a moeb useful load for the m inery 
during the hours of daylight, The profit of the year’s working, 
after providing for debenture interest, is £438. 18s. 4d., oub of 
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which the directors pro ‘to pay off £144. 13s. 9d. preliminary 
expenses, and to pay a dividend of 24 per cent. per annum on the 
share capital, leaving £238. 138. 4d. to be carried to the next 
account. One of the directors, Mr. Gripper, retires by rotation, 
and, being eligible, offers himself for n n. 


Dr. | REVENUR AOOoUNT. £ ad 
Generation of eleobricity .. . . 751 0 8 
Distribution of electricity. . . 63 4 6 
Public lamps. 3% ũ ũ Vi E e 54 4 10 
Rents, rates, and taxes e we 143 4 6 
Management expenses... . . s P 237 8 8 
Insurances, superannuation, obo ( n és 10 0 0 

Total expenditure ...,.......ceccscees debe tes 1,259 3 2 
Balance carried to net revenue PE ERE 677 111 
£1,936 5 1 

Cr. £ ad. 
Sale of current per meter . * 1,839 14 1 
Rental of meters and other apparatus ............. sik 87 9 0 
Rents receivabll ... Zy qß ̃ . . . we 9 2 0 

| £1,936 5 1 
GENERAL BALANCE-SHEET. 

Dr. | Liabilities. - £ s. d. 
Capital account —amounbd received for works ......... 22,815 0 0 
Sundry tradesmen and ot bers. . Srana 12,962 8 2 
Neb revenue acconnt, balance ab credit thereof 438 18 4 

£36,216 6 6 

Cr. . Assets. £ a d. 
Capital accounb—amounb expended for works 32,306 5 8 
Stores on hand. . e : 911 1 8 
Preliminary expenses C = 144 13 9 
Sundry debtors for current supplied ..............0ssee0s 904 15 4 
Other debtors .. 0 1.464 2 1 
Unfinished wiring work. . . . . one 339 17 7 
Cash at bankers and in hand „ oe ‘ 145 10 5 

. £36,216 6 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. unit 122,044 
Publio lamps ..... 0. .....cscceseees 55 428 
Quantity sold { Contrac i oeenn. . 2 3,828 102, 194 
. Private consumers by meter... 42,938 
Qaantity used on work . . z 5,975 
Total quantity accounted for..... ... . EE 108,669 
Quantity nob accounted! for we P 13,375 
Total maximum supply demanded (kilowatts) ............... 130 


Number of public lamps: 211 incandescent, 5 ares. 


—— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Leeds.—The Tramways Committee invite tenders for raising 
and extending the Hunslet car-sheds. Tenders by July 2. 

King’s Lynn.—The Corporation invite tenders for extensions to 
the electricity atation at the old waterworke. Tenders by July 9. 

Croydon.—The Council invite tenders for the erection of car 
sheds at the Thornton Heath and Brighton-road de; dts. Tenders 
by July 18. 

Lowestoft.—The Corporation invite tenders for meters (direct- 
current) and cut-outs. Tenders by July 3. Details in our 
advertisement columns. : 

Beckenham.—Tbe Urban District Council invite tenders for 
Section G, free wiring contract. Tenders by July 16. Details in 
our advertisement columne. 

London, N.E.— The Electric Lighting Committee of the 
Hackney Vestry invite tenders for the supply of 220 aro lamp 
pillare. Tenders by July 11. 

Edinburgh.—The Corporation invite tenders for the supply o 
copper strip for electric conductora. Tenders by July 9. Details 
in our advertisement columns. 

Southend-on-Sea.—Tendere are invited for the supply and 
delivery of about 1,180 tons of steel girder rails and about 46 tons 
of steel fishplates. Tenders by July 25. 

stockport.— The Corporation invite tenders for the supply of 
materials and necessary work entailed in the wiring of the 
technical school, Stockport. Tenders by July 5. 

Madrid.—The Secretary for Public Works invites tenders for 
the construction and working of an electric tramway from Puerto 
de Hierro to Aravaca and Pozuelo. Tenders by July 7. 

Birkenhead.—The Corporation invite tenders for constructing 
and erecting a new car shed in connection with the electric tram- 
ways in Laird-street, Bir kenhead. Tenders by July 24. 

Stoke-upon-Trent.—The Guardians of Stoke-upon-Trent Union 
invite tenders for the electric wiring of the new cottage homes ab 
Penkhull, including overhead cables. Tenders by July 4. 

Algemesi (Valencia, Spain).— The Municipal Authorities 
will receive tenders for the installation and working of the 
e lighting by July 21. Specifications may be inspeoted at 
this office, 


Tunbridge Wells.—The Corporation invite tenders for the 
supplying, laying, and jointing of armoured telephone cables; 
also instruments, eto. Tenders by July 12. Details in our adver- 
tisement columns. 1 
Swansea. — The Corporation invite tenders for the supply and 
erection of main switchboard and instruments, and battery of 
accumulators and accessories. Tenders by July 5. Details in our 
advertisement columns. 

Limerick.—The Council invite tenders for the supply, delivery, 
and erection of cables, arc lamps, engines, dynamos, boosters, 
rer aa switchboard, instruments, and gas plant, Tenders by 

uly 4. 

Huddersfield.—The Electricity Committee invite tenders for a 
single-phase steam generating plant, having an oubput of about 
1,000 kw. Tenders by July 12. Details in our advertisement 
columns, : 

Leeds.—The Tramways Committee of the Leeds Corporation 
invite tenders for supplying and fixing two, four, or six steel 
boilers (Lancashire type) at the generating station, Crown Point, 
Leeds. Tenders by July 9. 

Beckenham.—The Urban District Council invite tenders for the 
erection of brick transformer stations, IIfb. by lift. in size 
internally, and six in number, the sites of the stations being at 
various points in the district. Tenders by July 9. = 

Cardiff.—The Corporation invite tenders for. the manufacture 
of about 1,000 tons of steel tramway rails; aleo for fishplates, 
sole-plates, tie bars, bolte and nuts, points and crossings, drain 
rails, copper rail bonds, etc. Tenders by July 12. ; 


London, E.C.—The Aron Electricity Meter, Limited, 46, Upper 
Thames street, London, E.C., invite tenders for the supply of part 
six months’ supply of A. C. and D C. large and emall meal cases ; 
estimated quantity, about 2,500 in all. Tenders by Jaly 2. 


Salford.—The Corporation invite tenders for the supply, 
delivery, and erection of the overhead equipment for the tramways 
in the borough, exclusive of the steel poles, but inclusive of their 
erection. Tenders by July 16. Details in cur advertisement 
columns, l wg 

Hammersmith.— The Electricity and Lighting Committee 
invite tenders for the supply and delivery of insulated high and 
low-tension cables, junction boxes, etc., cast-iron pipes, drawbox 
covers, etc. Tenders by July 12. Details in our advertisement 
columns. - . 

Southend-on-Sea. —The Corporation invite tenders for the 
supply and erection of boilers and auxiliaries, steam e 
and switchboard and cranes, feeders and distributors, line equip- 
ments, trucks and car equipments. Tenders by July 25. Details 
in our advertisement columns. : 


Blackpool.—The Corporation invite tenders for the following 
works in connection with tramways extension : (Section A) trolley 
poles ; (B) cables and trolley wires; (C) boosters and switchboards ; 
(D) storage battery. Tendere will be received for any one or more 
sections, bub not for part of a section. Tenders by July 23. 


Partick.—The Commissioners invite tenders for the supply and 
laying of insulated electris niaine, conduits, junction-boxes, etc., 
the suppl and erection of cast-iron arc and incandescent lamp 
standards, arc lamps, automatic switches, and obher fittings. 
Tenders by July 10. Full details in our advertisement columns. 


South Shields.—The Guardians invite tenders for the complete 
installation of the electric light at the union workhouse, Harton, 
South Shields. The pro works consist of (Section A) engines 
dynamos, battery, and main switchboard ; (B) wiring, cables, and 
sa ei Tenders by July 14. Details in our advertisement 
columns. 


Grays Thurrock.— The Council invite tenders for the supply, 
delivery, and erection of two Lancashire boilers and pipework, 
two 100-kw. steam dynamos, with boosters and balancer, fuel 
economiser, switchboard, battery, travelling crane, and mains and 
street lamp fittings. Tenders by Aug. 9. Details in our 
advertisement columns, 


London, 8.W.—Tenders are invited for the supply, within 
three months of the order being given, of about 70 arc-lamp 
standards, required in connection with the electric light installa- 
tion for the Victoria-embankment, for the London County Council. 
The standards are to carry the lamps suspended, at about 23fb. 
from the ground level, at the end of a curved arm extending over 
the carriageway. Each person tendering is to submit his own 
design for the standarcl, or, if he so desire, he may submit alter- 
native designs. A short deecription of the standard, showing 
generally what is required, may be obtained ab once on application 
to the Clerk to the Council. Specification may be obtained ab the 
Engineer’s Department, County Hall, Spring- gardens, S. W. 
Tenders by 10 a.m. on July 10. 


Alexandria.—Tenders will be received at the Central Office of 
the Administration of Ports and Lighthouses, up to 12 noon on 
Jaly 1, for supply of the whole or part of an electric generating 
machine for the Port Said lighthouse, and the tools for the light- 
houses workshop at Alexandria. Persons wishing to tender can 
consult the conditione of tender and the specification, on all 
days on which public offices are open, from 9 a.m. to 1 p.m., ab 
the office of the Administration of Ports and Lighthouses, 
Alexandria. Copies of conditions and specification can also be 
had on application to the Controller-General of Ports and Light- 
houses, Alexandria. Tenders must be submitted on stamped 

per and addressed to the Controller-General of Ports and Light- 

ouses, Alexandria, in sealed envelopes, bearing the inscription 


— ee 


—— 


and Co., £8,018. 4s, 8d. 
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Tender for the Supply of Electric Generating Machi for 
Port Said Lighthouse,” or Tender for the Supply ot Tools for 
the Lighthouses’ Workshop, Alexandria. 
Durban.—The Corporation invite tenders for supply, delivery, 
and erection of materials under the three following sections: 
(Part A) comprising the supply, delivery, and erection of the 


entire overhead equipment for about 16 miles of equivalent single 


track, including polea, overhead trolley wire, distribution boxes, 
etc. ; (B) comprising the supply, delivery, and erection of 22 
double-deck motorcars, complete ; (C) comprising the supply and 
putting into working order of a complete steam and electric 
generating lant in a power station to be built by the Corporation, 
ncluding three 250-kw. direct-coupled generators, boilers, con- 
densers, cooling tower, switchboard, etc. Parts A and B will not 
be separated, but will be leb to one contractor. Part C may be 
let separately.. Preference will, however, be given to a contractor 
who will undertake all three sections, and a separate form of 
tender for all three sections will be supplied. Specifications, bills 
of quantities, forms of tender, and lithographic drawings may be 
obtained on application to Messrs. Webster, Steel, and Co., 5, 
East India-avenue, Leadenhall-street, London, E.C., agents to 
the Durban Corporation. A depo:it of £10. 10a. must ac- 
compeny application for specifications and forms of tender. 
The deposit will be returned on the receipt of a bona fide tender. 
Sealed tenders, in duplicate, under separate cover, in specially- 
provided envelopes, to be delivered to Messrs. Webster, Steel, 
and Co., by June 29, or to the Town Clerk of Durban by mail 
delivery on or about July 23. The successful tender will be 
accepted by cable from Durban. 


RESULTS OF TENDERS. 


Luton. — Tbe tender of Main, Kendall, and Main, of Lough- 
borough, at £4,175, for the erection of the electricity works, has 
been accepted. 

Hamme:smith.—The Vestry have entered into a contract with 
Messre. Johnson and Phillips for the supply of 12 25 kw. trans- 
formers, at tho rate of £63 each. 


Glasgow.—The Corporation have accepted the tender of A. 
Thomson and Sons, Glasgow, ab £61,000, for carrying oub the 


‘brickwork contract in connection with the erection of the Pinkston 


tramway electric power station, in place of tender of £56,800 from 


J. Green and Co., withdrawn since acceptance. 


Larne.—The Urban District Council have received a tender 
from the Larne Electric Light Works, Limited, Suffolk House, 


‘Laurence Pountney-hill, Cannon-street, E.C., ab £526, for lighting 


their district by electricity for three years from Aug. 1. The 
tender has been referred to the Lighting Committee for a report. 
Bermondsey.— The Vestry have received the following tenders 
for the eupply and laying of insulated electric mains, conduits, 
and junction boxes in connection with the electric lighting scheme: 
Siemens Bros., £8,113. 98. lld. ; Sb. Helen’s Cable ompany, 
3 


48, 109. 168. 8d.; British Iasulated Wire Company, £8,643. 16s. 8 


Western Electric Company, £7,819, with £400 specially added ; 
Callender Cable Company, £8,212. 7s. ld. ; and W. T. Glover 


BUSINESS NOTES. 


TRACTION. 


Bexhill.—The Urban District Council bave decided nob to 
consent to the insertion of the proposed clause giving the Hastings 
Tramway Company power to take a transfer of the Bexhill electric 
light order. | ; 5 

Swansea. — Acting on the advice of the consulting engineers, it 
is intended to substitute a tramway through Christina; streeb to 
Oxford street for the proposed Henrietta-streeb and Richardeon 
street line, and to abandon the Clydach section. 

Rishten.—The U. D. C. have decided not to assent to the pro- 
posed light railways scheme, and have appointed a sub-committee 
to confer with Blackburn Corporation with regard to the proposed 
extension of the Blackburn tramways to Risbton. 


Cambridge.—It has been decided not to accept the tramway 
company’s amended proposals, and under the circumstances no 
further steps will be taken to carry out the resolution of the 
Coane to acquire the company’s undertaking passed on May 18, 


Ipswich —Prof. Kennedy, who is preparing specifications for 
lighting, has been asked at the eame time to prepare the necessary 
specifications for laying and completing the tramway system as 
authorised in the Bill already passed through the House of Lords, 
with overhead wires, provided he considers that is the best system 
for all or any part of the borough. 

: Bilston and Willenhall.— The tramways question was again 
discussed at the last meeting of the Bilston District Council. 
The suggeated temporary 5 has been declined by the 
Wolverhampton Corporation. It was stated that the British 
Electric Traction Company were waiting the confirmation of the 
Board of Trade before commencing their lines. 

Hull.—Ab a meeting of the City Improvement Committee on 
Monday the Mayor introduced improvement schemes, including 
several new tramway routes to various parts of the city. The 
proceedings were private, but we are informed that the committee 
accepted the schemes brought forward by the Mayor, and resolved 
to recommend them to the Council for adoption. 


tramways for the year endin 
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Liverpool Overhead. From a statistical stabement-we find that 
while. in the year 1895 the number of passengers carried was 
7,240,435, the gross receipts amounted to £58,789, dividend paid 
per annum to 23 per cent., and the balance carried forward was 
£2.074, the corresponding figures for the year ending Dec. 31, 
1899, were 9 690,236, E77. 971, 33 per cent., and £4,591. ö 


Manchester. The Tramways Committees report, which has 
been adopted by the City Council, recommends that power should 
be obtained for the following expenditure: purchase of 600 cars, 
£300,000 ; reconstruction of the permanent way, £250,000; over- 
head equipment, £150,000; lands and car- in Queen’s-road, 
£90,000 ; preliminary expenses, £10,000—making the respectable 
total of £860,000. 

Oldbury.—The District Council have accepted the offer of the 
British Electric Traction Company, who own the tramway lines 
from Smethwick to Dudley, to work the tramways on condition 
that the Council waived their right to purchase the lines in their 


diatrict. The company thus obtains the lease of the lines for 
21 years. We learn that the electric cars from Oldbury to Dudley 


will commence to run shortly. 


Swindon.—Abta recent joint meeting of the Swindon District 
Councils the routes of the proposed electric tramways were agreed 
to. Ib was decided that Mr. Lacey should prepare the plans 
and eatimates for applying to the Board of Trade or Parliament, 
as may be resolved upon. Id was also decided that the Old Swindon 
Urban District Council be asked to pay one-fifth of the preliminary 
expenses for electric light and tramway purposes. 


Portamouth.—The Tramway Committee have deeided with 
regard to the new power station at Fratton, that instead of adhering 
to the original plan and providing for extensions later on, ib would 
be better and sheanee to build in the first place a station large 
enough for 120 cars, and to erect at once machinery capable of 
supplying 80 cars with current. The estimate will therefore be 
increased by a third, so that the total cosb of the new power station 


would come to about £32,000. 


Luton. — The Council have decided to write to Messrs. Borr and 


Reynolds, and thank them for attending and explaining their pro- 


posed scheme, and inform them that their committee would 
consider the question of the provision of tramways ab a future 
meeting. They are aleo about to inform the British Electric 
Traction Company that the question of tramways has been brought 


-before the Town Council, and to enquire whether the company 


were disposed to entertain the question of providing tramways in 
the borough. 

Glasgow.—The report on the working of G w Corporation 
May 31 states that the revenue 
amounted to £469,965, and the working expenses to £844 661, 
leaving a gross balance of £125,804, compared with £121,118 
12 months ago. The balance has been thus applied: rend of 
Govan and Ibrox tramways, £4 985 ; interest on capital, £17,295 ; 
eloking fund, £11,636 ; depreciation on capital, £32,079 ; common 
good fund of the city, £12,500; and to general reserve fund, 
£46,809. The traffic revenue shows an increase of £31,658. The 
electric car revenue was about ls, 2d. per car mile, and that from 
the horse cars 114d. i 


Wampstsad.—On Monday night a meeting of the General 
Committee formed for opposing the London County Council 
(Hampstead Heath) tramway scheme was held at the Drill Hall, 
Heath-street. An Executive Committee was appointed as follows: 
Messrs. S. Figgis, I. S. Lister Welle, W. S. Gard, H. Sharpe, G. 
Barham, G. Monro, T. Adams, Eliot P. S. Reed, E. Comson 
Crump, Sydney Gross, G. W. Potter, E. A. Squire, Dr. J. Andrewe, 
and Dr. Gwynn. It was further decided to isaue a manifesto to 
the public, copies of which would be sent to the London County 
Council and the Vestry, and that a letter of thanks be sent to the 
Veatry for what they had done in the matter. 


Twerton.—The Parish Council on Tuesday discussed the pro- 
posed tramway scheme promoted jointly by the Bath Corporation 
and Sir James Sivewright and Mr. Leopold Hirsch. The follow- 
ing resolution was carried: That this Council approve of the 
scheme submitted to us by the promoters of the Bath and District 
Light Railways, subject to the following suggestions: (I) that the 
trams run below the Twerton Station to Mesers. Carr’s bridge and 
300 yards lower down than the railway station ; (2) that the fare 
to Bridge road, Oldfield Park, be Id. (this nob being specially 
mentioned); (3) that the rates for parcels be considerably reduced; 
and (4) that the space between the rails should be laid with wood.” 


Dundee.—The wages of tramway motormen and conductors in 
the tramway service when the electric traction is started have 
bcen fixed as follows for a working day of 10 hours: During the 
first six months motormen will be paid at the rate of 4s. p.er day 
and conductors at 3a. 8d. a day; in the second six months, 48. 2d. 
and 3s. 10d. respectively. In each of the second, third, and fourth 
years of service the pay is to be increased by 2d. per day. Con- 
ductors under 21 years of age will be paid ab a special rate. 
Conductors who show the necessary qualifications are to be 
promoted to motormen as vacancies occur. Motormen, in 
addition to the scale of pay above mentioned, will be awarded 
merid badges, by which they will be entitled to an additional le. 
per week. Approved men will receive 2s. per day while learning 
the duties. , 

Wandsworth. The London County Council having written 
that the FE pai bi Committee had decided ta recommend the 
Council to adopt the proposal to construct a tramway from Tooting 
terminus to High street, Wandsworth, but that with reference to 
the construction of a line along the extension of York-road, Red 
Lion-street, Buckhold-road, and Merton-road to the Wands wor th 
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parish boundary the committee were nob prepared at preeent to 
take that course, which would involve street widenings of an 
extensive character, the Board of Works have decided to point 
oub to the London County Council that the proposed tramway 
along a sa pte T York-road and R e rig eee hele 
apperently inclu in the propoeed tramway along Garratt-lane, 
étc., and that the Board anticipated that when the tramway was 
constructed through Red Lion-street the existing line of the South 
London Tramways Company in North · street would be discon 
tinued when such line became the property of the Council. 


Cambe: well.—Ab a special meeting of the Vestry on the 27th 
Committee reported on a letter from 


inat., the General Purposes 
the Improvements Committee of the London County Counoil with 
respect to the proposal for the widening of Camberwell New-road, 


between Warner-road and Camberwell-green, in connection with 
the suggested reconstruction as a double line for electrical traction 
of the single line of tramway between Camberwell-green and Vaux- 

all. Thab committee asked whether, in the event of the Council 
resolving to submit the proposal to Parliament again, the Vestry 
to consent to the doubling of the tramway along 


would be pre 
the portion of the thoroughfare within the a of Camberwell, 
and would renew its offer to contribute £5, 


agreed to consent to the double line of tramway within ita parisb. 


Id was recommended that consent be given to the doubling of the 
, and that £5,000 be contri- 


buted towards the widening, provided the Bill was carried in the 
next session of Parliament, and that the amount be obtained by 


tramways along Camberwell Now-r 


loan for a period of 50 years, 


G: Engineering Society.—On Saturday last the 
d a vieit to Bristol to inspect the 
wer stations of the tramway company. They were met 
conducted by him in 
e St. George's power-bouse, This building 
formerly the horse depét—was altered and adapted for the new 
traction, but has been found insufficient for the work demanded 
of it. The tramway company are now in the process of replacing 
horse traction by electric power on the overhead system, and over 
a large part of the city the work is already completed, other parts 
To provide for future extensions the 
company are builling a new power-house at Counterslip, this 
being a composite structure, more common in the States than 
and consisting of a ekeleton steel framework covered and 

lined with brick and stonework. Ib has three floors, the lower 
providing accommodation for engines, dynamos, etc., the second 
d Wilcox boilers, and the third 


carrying the coal hepper, flues from boilers to shaft, and 
b 


oucester 
members of this societ 
electric 
by Mr. 


hallenger, the traffic manager, an 
a special car to th 


being in a forward state. 


floor for several sets of Babcock an 


econo! The shaft is of steel framing, plated inside and oub, 


and lined with firebrick. Ib is 200ft. high, and is carried on a 
ny will have ample pores 8 
ey 


brick tower 60ft. high. The com 
present needs and a large margin for future extensions. 
expected the cost of power nob to exceed 3d. per unit. 


. Kingsten.—The Corporation have informed the Surrey County 
Council that they have decided to make application to the next 
eeasion of Parliament for powers to construct and work electric 
tramways for the borough. The Corporation are willing, in any 
way consistent with the due carrying out of this proposal, to 
enter into such arrangements with the County Council as may be 
for the mutual benefit of the borough and the un, With that 
yt 


„ if so desired be Count 


view, the Corporation will be pre 
unty Council shall have su 


Council, to arrange that the 


running powers over the tramways in the borough as may be 
necessary for through communication. ‘The Corporation will also, 
of course, see that the gauge of their lines shall be in accord with 
the gauge of the lines that are likely to be laid in the neighbour- 
hood. They aleo propose to construct their lines so as to make 
effective janctions with the lines that may be laid in their 
proximity. TheCorporation will also be prepared to arrange with 
the County Council such financial adjustments as may be found fair 
and equitable in regard to the maintenance of the main roads in 
the borough along which the tramways will pass. A report of the 
Committee has also been adopted stating thab 


Tramways Speci 
intimation had been received that the British Electric Traction 
Company, Limited, have taken over from Messre. Greenwood and 
Batley the promotion of their scheme, and propose to extend the 
scheme eo as to include the following additional routes in the 
neighbourhood—namely. along Kingston Hill to Beverly Brook, 
from Eden-street along High-street and Portsmouth · road to the 
Orleans Arme, Ditton, and from Surbiton-road, up Surbiton Hill - 
road through Surbiton to the Red Lion, Tolworth. Notice of the 
opposition of the Corporation to the scheme of the new promoters 
has been daly given, and it is intended to take the n 
measures to follow up sach opposition in the event of an enquiry 
being held. 

Seaforth and Waterlee —The opening of this service took place 
lasd week, as indicated in our lasb issue. The termini of this line 
are at Seaforth Sande Station and the Welsh P:esbyterian Church 
ab Waterloo. The whole of the generating plant, transforming 
plant, and tramcars have been constructed to the specifications cf 
Mr. S. B. Cottrell, chief engineer of the Liverpool Overhead 
Railway Company. The line was laid by Mr. Edmund Nuttall, of 
Manchester, under the superintendence of Mr. F. Spencer Yates, 
Mr. George Oliver being the clerk of the works. The mode of 
construction is the ordinary heavy girder rail, bedded on concrete, 
the streets being paved with granite setts and cubes. The arrange- 
ment made with the District Council was that they should lay the 
raila and pave the streets, the oar company gig all the 
overhead electrical equipment and the tramcars, etc. The line 


will be worked by the overhead trolley system, -poles being placed 


towards the cost of 
the necessary street improvement, that the Vestry of Lambeth had 
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on one side of the road only, with overhanging ornamental brackets, 
The power will be generated ab the railway company’s main station, 
at the.Bramley Moore Dock, delivering up to a pressure of 1,200 
volts, transmitted ab this pressure to Seaforth. and then trans- 
formed down to the line pressure of 500 volts. To provide for the 
requirements of the trams and other requirements of the railway, 
a 1, 500-h. p. high-speed engine has been built by Messrs. Broweto, 
Lindley, and Co., of Patrioroft, and will drive a British Schuckert 
800. kw. generator. The transformer plant has been supplied by 
Messrs. C. and A. Mueker. The cars have been built by Mesars. 
Dick, Kerr, and Co., and in general appearance are very similar to 
those running in 5 and in winter they will be heated by 
electricity. e overhead trolley construction has been carried 
out by Mesars. R. W. Blackwell and Co. The railway compen y 
have built a sub-station and the tramway car-shed under Seafort 
Sands Station ; the building of these, as well as the laying of the 
company’s tramways, has been carried out by Meesrs. Holme and 
King. It is anticipated that the entire road to Great Crosby will 
be completed within the next few weeks. 


LIGHTING AND GENERAL, 


Wrexham.—The electric light works are making fair progress. 

Fleetwood.—We regret to hear thab Mr. Burton, the electrical 
engineer, has met with aa accident. 

Stirling.—The electric lighting of the burgh police offices and 
of the Parish Council offices is being considered. l . 

Barnes.—The Urban District Council have received sanction to 
a loan of £30,963 1 of electric lighting. 

Torquay.—An enquiry has been held into the Council’s applica- 
tion to borrow £ 15,000 for electric light extensions. 

Peterborough. —The charges for current have been fixed ab 6d. 
per unib for electric light and 3d. for power supply. 

Bermondsey.— Plans of the elevation of the dust destructor and 
electricity supply buildings are now on view at the vestry hall. 

Colliery Lighting.—-The trustees of the Duke of Bridgewater 
have had a powerful electric light installation put down ab their 
Bridgewater Colliery. 

Tamworth.—A telephone is to be fixed between the workhouse 
and the clerk’s office, and between the latter and the exchange, ab 
an annual cost of £18. ; z . 

Glasgow. — The permission of the police department has been 
granted to the telephone department to open up the streets for 
the laying of culverte, eto. , 

Luton.— Sanction has been obtained to the borrowing of £26,000 
by the Town Council for electric lighting purposes, to be repaid 
with intereat within 25 years. 

Welsbpool.—The Town Council will support the proposal to 
induce the Postmaster General to connect ‘the local telephone 
exchanges with the trunk line ab Oswestry. a 

Giouoester.— The supply of electric light to private customers 
was inaugurated last Monday. The standards in the streets are 
fixed and wired, bub nob yet supplied with arc lamps. 

Dover.—The Council are arranging with the electric light com- 
pany to illuminate the sea-front during the season with featoons 
of incandescent electric lamps, in addition td the large aro lamps. 
Dundee. Abt the annual meeting of the Dundee Gas Corpora- 
tion last week ib was reported that in the electric department the 
7 last year was 15,450. ls. 10d., and the expenditure 
£14 535. 8 S 

Kilmarnock.—A recommendation that a building be erectéd ab 
Riverbank, Ricoarton, as an electrical station, ab an estimated: coat 
of £5,150, will shortly come before an adjourned meeting of the 
Council. | 

Manchester.—A memorial from the Mutual Telephone Com- 
pany in reference to their application for a municipal license has 
been referred to the special committee appointed to deal with 
this question. ö * i 
. Tunbridge Wells.— The extensions ab the electric lighting 
station, referred to in our note in a previous issue, have been 
adopted by the Council, and they are to be carried out by Sir 
W. H. Preece, 

Winding-Up.—In the Chancery Division recently Mr. Justice 
Cozens-Hardy heard a petition fer the winding-up of the River 
Plate Eiectric Light and Traction Company, Limited. The com- 
pany did not appear, and his Lordship made the usual compulsory 
order. 


Accident,—Lasb Friday, as an electric car from Horton to 
Bradford was turning into All Saints’-road, the overhead cable 
snapped. There were about six passengers on the top of the car 


ab the time, bab no one was injured, and the traffic was only 


delayed about 10 minutes. l 
Bouthwark.—The Vestry have agreed to the application of th 
superintending engineer of the Post Office to take up the roadway 
and footway on the west side of and crossing Weaton-street for 
the purpose of laying a lin. telegraph wire pipe from 172, Weston- 


street to the parish boundary. 


Tewkesbury.—At a meeting of the Town Council on Monday a 
proposition that a provisional order for electric Ug ating os applied 
for was discussed, and ultimately an amendment that the quest ion 
remain open until September, with a view to giving the rabe- 
payers an opportunity of considering it, was adopted. . 

British Electric Works. With referenco to a note in our last 
issue, we learn that Mr. Johr Walton has been appointed repre- 


r 
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sentative for the Manchester distriob lying between Warrington, 
Todmorden, and Blackpaol, having relinquished hia appointment 
as inspector of installations for the Manchester Corporation. 

+ Cardiff. —The. Lighting Committee of the Corporation have 
decided to extend the mains eastwards from Clifton-streebt to the 
Taff Vale Railway bridge on Newport-road to supply light for 
private consumers; also, that application be made to the Local 


Government Board to borrow £909, which will be required for the 


purpose. : 
Thornhill.—At a recent meeting to protest against the pro- 
5 advanced price of gas in Thornhill by the Corporation of 

wabary, a resolation pad g in favour of an electric light- 
ing company being introdaced intu the township unless the 
Corporation withdrew from the position taken up by the Gas 
Committee, 

Salford.—Abv the last moeting of the City Council the following 
resolution was proposed: That this Council do take immediate 
steps to carry oub the provisions of the Sb. Albans Electric Light- 
ing Provisional Order, 1898, by constructing and laying down the 
worke thereby authorised.” A long discussion took place, after 
which the matter was referred back to the committee. 


Hart Accumulaters.—We learn that the Edison and Swan 
omer who have already the sole agency for the Hart accumu- 
lator cells for the towns of Glasgow and Dablin, have now com- 
pleted arrangements by which they have the sole agency for the 
whole of Ireland. Addresses of the branches are as follows: 
Belfast, 134, Royal-avenue ; Dublin, 12, Dawson - street. l 


Norwich.—The Town Council have entered into an agreement 
with her Majeety’s Postmaster-General to supply electric current, 
for five years ab £12 per annum, to a time signal proposed to be 
fixed ab the top of the Castle Keep. The Mater has received 
requisitions asking him to calla special meeting of the Council 
on Tuesday next for the purpose of dealing with the telephone 
question. l 
_ Molborn.—The Board of Works last Monday decided to invite 
the electric lighting companies to send in estimates of the cost of 
lighting the district with electricity. A sum of 150 guineas was 
voted to the clerk, 100 guineas to the surveyor, and 50 guineas to 
the clerk’s assistant for extra services performed in connection 
with the preparation of evidence, etc., to be placed before the 
commissioners ab the recent enquiries held relative to the municipal 
boundaries. | . 

Southweld.—We notice in a local paper a report of a private 
meeting of the subscribers to the Southwold telephone, originated 
and carried on by Mr. L. Francis. The meeting was called in 
co uence of auctioneer’s bills appearing, announcing the sale 
of articles of furniture in the residence of Mr. Francia and a 
portion of the telephone apparatus under a sheriff's order. The 
meeting appointed a committee to meet Mr. Francis and see what 
arrangements can be made, . 

Hammersmith.—A large extension of electric mains is contem- 
plated. The Electricity Committee have gone into the whole 

uestion of extension of mains, ani have decided to recommend 
that a number of streets be. scheduled, the work being estimated 
to cost £8,877. 9s. ld. Ib is proposed to obtain another loan of 
£15,500 from the London County Council for the carrying oub of 
this and other work. The committee’s report will be considered 
at the next meeting of the Vestry. 

Electrical Standardising, Testing, and Training Institution. 
We have been asked to rectify the impreesion created, in conse- 
quence of an advertisement in the daily papers referring to the 
sale of leasehold I property in St. Martin’s-lane and Charing Croes- 
road, that the ve institution proposes to move from Faraday 
House. We are informed that the proprietors hold a long lease of 
the institution premises, and have every intention of remaining 
ne raul its expiration. The sale of the superior lease will nob 

ect them. 


Brighton.—The report of the Telephone Committee, which has 
been adopted by the Town Council, and which is referred to by us 
elsewhere, proposes that a license should be applied for on the 
basis of a system for 2,000 subscribers, and that the maximum 
ch should be fixed at £7, though the committee believed 
£5. 10s. would be the actual charge. The scheme will involve a 
capital of £43,000. The Tramways Committee have decided to 
recommend the appointment of Mr. T. B. Holliday as tramway 
engineer ab £600 per annum. ' j 


Refusing to Stop a Tramcar.—Before a bench of magistrates 
ad York on the 25th inst. Henry Mallard, tramcar conductor, was 
d with refusing to stop his car for a person desirous of 
travelling, and for whom there was room. It appears that a 
tramcar got off the line, the passengers descended, amongst them 
a lady and child, whom the defendant refused to allow to resume 
their seate. The child fell from the foetboard when the car moved 
on and had her knee grazed. The conductor was fined 53. and 
costs, which hardly appears adequate. 

Maidstone —The Council have adopted a report of the Electric 
Light and Dust Destructor Committee, stating that ab the Local 
Government Board enquiry with reference to the application of 
dhe Council. to borrow £40,000 for a combined electric light and 
dust destructor scheme, it was found advisable to drop the com- 
bined scheme in the Fair Meadow, and consequently the applica- 
tion for the electric lighting scheme only was proceeded with, 
and a loan of £34,000 applied for. The committee were now 
considering the question of a dust destructor. 


.—The Lighting Committee’s report, adopted at the 
last meeting of the Town Council, stated that they had opened the 
several ecg for certain works to be carried out in connection 
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engineering de 


suggestion of the committee would be carried out. 
tion of clauses was postponed, 


with the erection of electricity supply works, which wers referred 
to the consulting engineer to examine and report thereon. Tenders 
for the erection of an electric light generating station were opened 
and the consideration deferred. The town clerk was directed to 
aek the Property Committee upon what terme they were prepared 
to let the Lighting Committee the property in Northgate. 

K n.—Ab last week’s meet ing of the Veatry a letter was 
read from the St. Marylebone Veatry inviting the Vestry, in view 
of the great importance of the principle involved, to take joint 
action with them in opposing the passage through Parliament of bhe 

rovisional order of the Marylebone Electric Supply Company, 

imited, the confirmation of which would, in their opinion, gravely 
endanger the consistent efforts made by that Vestry to obtain 
powers to themselves supply their parish with electricity. The 
matter was referred to the Law and Parliamentary Committee. 

Fire.—A fire broke out on Sunday at the premises of Siemens 
Bros. and Co., Limited, the telegraph and electrical. engineer, 
Bowater-road, Woolwich. The fire originated in the T block, a 
building 120ft. long and 30fb. wide, used as a rubber caring shop, 
and the flames spread to the V block, which is a three-fl vored 
structure of similar dimensions, used as a wire-covering shop. We 
learn that the firm’s own fire brigade subdued the fismes before 
the arrival of the other engines, and that the accounts published 
in the daily papers have greatly exaggerated the damage done, 


which, however, was of a very serious character. 


Ashton-onder-Lyne.—On Wednesday the chairman of the 
Finance Committee made his annual statement on the accounts, 
He said that the actual expenditure, after deducting 1 
spd public works lighting account to the amount of £6,436, 
78. 1Id., had been £57,767. 43 2d. The income, after deducting 
electricity and public works lighting acoount of £5,543 14s. 10d., 
had been £60,428. 19s. lld., showing a surplus on the year of 
£2,661. 15:. 9d. The past year had been started with a deficiency 
of £410. 19s. 5d., and after clearing off, that deficiency a surplus 
was left to be carried forward of £2,250. 16a. 4d. They mighd 
claim that as being sati-factory under the circumstances. There 
was a deficiency on the electricity revenue account for the year of 
£1,060. lls. 8d. No doubt this account would eoon rectify itself 
and show a surplus instead of a deficiency. When the total 
deficiency of £2,074. 13s. lld. from the commencement of the 
works (which was more or less anticipated) had been taken iato 
account they would still have a surplus, looking at the whole of the 
accounts together, of nearly £200. The electricity department 
was still undeveloped, but it was advancing towaide considerable 
prosperity. ? . 

Appointments Vacant.—Tho following appointments are 
vacant at the Northampton Institute, London, E C.: mechanical 
tment—(1) senior lecburer and assistant, full 
time, commencing ealary £130 per annum ; electrical engineering 
and applied physics department—(2) janior demonetrator, full 
time, salary £80 per annum; (3) junior technical areistant, full 
time, sala: y £65 per annum; (4) junior lecture aesistanb, full time, 
salary £39 per annam ; (5) optical demonetrator, two evenings per 
week, salary £30 per session. Further particulars a in our 
advertisement columns.—The Borough of Tunbridge Wells require 
a jointer, and an improver is required ab Barrow.—The British 
Electric Traction Company invite applications for the appoiatment 
of additional secretaries and accountants to its subsidiary 
companies.—The Wimbledon Urban District Council require ab 
once a junior assistant engineer ab their electric light station, 
Wimbledoa.—There is aleo wanted immediately an engineerin 
assistant for the Ayr electric tramways.—The Johnson-Lande 
Electric Traction Company invite applications for the position of 
general manager. Full particulars in our advertisement columns. 

Parliament. — In the House of Lords on Jane 21 the Baker-street 
and Waterloo Railway Bill was read a second time; the Great 
Grimaby-street T:amways Bill was read a third time, amended, 
and passed. On the 25th the London United Tramway Bill was 
read a third time. During the last week the Lincoln Tramways 
Bill was passed for third reading in the House of Commons. The 
Bill of the Sheffield Corporation to extend the boundaries of the 
city and to construct additional tramways was oidered to be 
reported for a second reading. The preamble of the Plymouth, 
Stonehouse, and Devonport Tramways Bill bas passed the Court 
of Referees ab bbe House of Commons. The Bournemouth Cor- 
poration Tramways Bill and the question of running powers 
came again before the Seleob Committee on an application 
to reconsider the decision. This was refused. The Croydon 
Tramways and Improvements Bills came before a committee. 
There were obj:ctions from owners of Wellesley-road, on whose 
behalf it was urged that the standards, brackets, and wires would 
be an eyesore. The residents of Wellealey-road did nob require 
the trams for their own use, and they did not think the trams 
were needed for the passengers using West Croydon Station. The 
committee, having conferred in private, announced that the case 
for the tramway echeme, including the Wellesley-road line, had 
been proved to their satiefaction. The Bill of the Great Grimsb 
Street Tramways Company was ordered to be reported for eeco 
reading. The Bill promoted by the Batley Corporation to confirm 
a provisional order of the Local Government Board authorising 
the Corporation ef Batley to construct certain tramways within 
their borough, has paesed the committee of the House of Commons. 
At the end of the enquiry the Chairman said: The committee find 
that the Fe is proved, but they think that Sub Section 4 of 
Clause 40 should be modified, eo as to make it quite clear that the 
Corporation should not be able to impede unduly the exercise of 
the company’s rights over the line. It was then stated thab the 
The considera, 
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Deorking.—The Urban District Council have ores a po 
of the General Purposes Committee recommending Council to 
consider the advisability of leasing their provisional order to a 
company or a firm for a period of years, upon terms to be here- 
after arranged, and that an advertisement bo issued in suiteble 
papers inviting tenders for such a lease. The further considera- 
tion of the question has been adjourned for a fortnight. 
Drifield.—The question of electric Wee was before bhe 
Council lasb week, and a notice was received from the Northern 
Counties Electricity Supply Association of intention to apply for 
a provisional order for the urban districh of Driffield, and asking 
the Council to appoint a deputation to meeb representatives of the 
company. The Council decided to reply that they would not 
consent to the granting of the provisional order. If there was 
any demand for the light, the Council would supply it, and would 
not allow any second lighting power to gain a footing in the town. 


Swansea.—Steps are to be taken to extend the compulsory 
area under the electric lighting order eo as to include cables to 
Morriston, Port Tennant, Cwmbwrla, Sketty-road, and Brynmill. 
The following have been appointed members of the Parliamentary 
Committee in the matter of the opposition to the South Wales 
Electrical Power Bill—viz , the Mayor, the Chairman, and Mr, 
Councillor Tutton. Applications are to be invited for the posb of 
resident electrical engineer, at a salary of £300 per annum. Can- 
didates must have central electric light station experience, and the 
person appointed will take charge of the works during construction. 


Islingtom.—At the last meeting of the Vestry it was reported 
that the National Telephone Company had on several occasions 
placed overhead wires ab spans exceeding 115 yarde, the limit 
allowed by the by-laws made by the London County Council in 
pursuance of the London Overhead Wires Act, 1891, without 
obtaining the permission of the Vestry to the erection of a longer 
span, and the statements required by the by-laws to be furnished 
to the Vestry from time to time were often found to contain 
inaccurate information and were consequently unreliable. The 
report was adopted, and proceedings are to be entered into against 
the company in respect of the breaches of the by-laws in two 
instances. 

Liverpoo).—Abt the meeting of the Electric Power and Lighting 
Committee of the Corporation last week ib was reported that 
for private lighting in the corresponding month of last year 
177,688 units of electricity were used, as against 218,169 this year. 
For Corporation ugang S0 l units were ji eb last year, and 
31,107 in four weeks of May June this year. For electric cars and 
other service last year 137,895 units were used, as compared with 
362,269 in the corresponding monbb this year. The total con- 
sumption for the month last per was 340,654 units, as against 
611 545 in the corresponding four weeks this year. Extensions 
of maine were sanctioned for Vauxhall-road, Walton-road, and 
Brcwnlow-street. : 

London Gazette —The discharge of Mr. J. A. Hirst, Oak 
Cottage, Upton, Cheshire, has been suspended for two years, 
bankrupt to be discharged as from May 17, 1902; assets are not 
of a value equal to 10s. in the pound, etc.—A receiving order has 

made out re W. J. 8. Green, 45, Birchfield-road, Aston, 
Warwick, on debtor’s ‘petition.—A first and final dividend of 
49 per pound has been declared re H. L. Howard (trading as 
Thompson, Howard, and Co.), Wyvestow, Dragon-parade, Harro- 
gate, York, payable ab official recelver's office, 28, Stonegate, 
York, on July 5.—The Improved Electric Glow Lamp Company, 
Limited, is being wound up voluntarily; Mr. F. Firman Fuller 
has been appointed liquidator. 7 

Telephones on the Bedford Estate.—The National Telepbone 
Company on the 2186 inst., in the Westminster County Court, sued 
the Transvaal and Australian Gold Coucessions for £18. 5s. for 
the hire of a telephone, the company having informed their 
customers that there was no desig of their service being con- 
tinued, underground wires being objected to by the London 
County Council and overhead wires by the Duke of Bedford, 
except upon terms which the company declined. The defendants 
claimed that therefore they ‘were nob liable to pay for the rent of 
the telephone in advance. The plaintiff company obtained jadg- 
ment on the grounds that the service was still supplied, and that 
the company were bound by contract to return money for any 
period of the year ending November next during which the service 
was discontinued. | 

Eastbourne.—We note from the report of the borough engineer, 
Mr. R. M. Gloyne, A I. M. C. E., on the work done in connection 
with his department during the past year, that since Jan. 1, 1900, 
the electric light works have been io the hands of the Corporation. 
There are 25 electric arc lamps of 2 000 nominal candle-power each 
on the parades and 1,222 gas lamps, of which 843 are fitted with 
incandescent barners. For 23 of the arc lamps current was up to 
Dec, 31, 1899, supplied by the electric light company, who also 
cleaned, attended to, and renewed the carbons, charging £30 per 
lamp per annum, the remaining two, one on each side of the 
western bandstand, being the property of the Corporation, and 
ont lid during the season and ab the Easter and Whib-week 
holidays. The charge for electric current, attention, eto., to these 
was £7 each for three months’ lighting. 

St. George (Hanover-square).—The Vestry have the 
resolution noted in oar last issue with reference to the lighting 
extensions. The Clerk ia reply to questions as to the details 
of the offers of the Westminster Electric Supply Corporation, 
explained that they offer to supply and light lamps ab a cosb 
of £13,500 per year, or 756, which the committee considered 
necessary, for £16,932 per year, withoub any capital expenditure 


on the part of the Vestry, and the total cost was to be subject to 


an annual reduction. Ab this cosb the Westminster Supply 
Corporation’s right would exbend over a period of 32 years, but if 
the period of supply was limited to 10 years only, the annual cost 
would be £15,000 for 600 lamps, and £19,230 for 756 lampe. 
Replying to a further question, the Clerk said that the gas now 
cosb over £10,000 a yoar, so that a penny rate would cover the 
additional cosb of the electric light. a 

Mangotsfield.—Ab the last meeting of the Parochial Committee 
the questiot of public lighting was considered, and the following 
figures as to the cost of lighting were submitted : Oil, initial cost, 
£256. 103. ; rate per annum (all night lighting), 4d. Acetylene, 
initial cost, £651. 12s. ; rate per annum, 6d. Gas (old burner), 
initial cost, £369 ; rate per annum, 4d. Gas (incandescent), initial 
cost, £331. 42. ; rate per annum, 3d. Electricity (gross), initial 
cost, £6,400. Electricity (net), rate per annum, 41. Io was 
stated that the neb cost for electricity was based on the assumption 
that about 150 private consumers purchased 66, 272 units per 
annum, ab the same price as charged in Bristol—viz , 444. per 
unit. In the event of electricity being adopted, the annual cost 
would be reduced as the number of private consumers increased. 
The estimate was for 72 lamps, at about 60 or 70 yards apart. 
Finally the matter was referred back to the Lighting Committee, 
with a view of ascertaining the cost of lighting the whole of the 
populous part of the parish. 

Pemberton.—Mr. F. H. Tulloch has held an enquiry into the 
application of the Town Coancil for sanction to borrow £20,000 
for pur of electric lighting. Mr. T. Ratoliffe Ellis, for the 
Council, stated that the Council having decided to supply electric 
light for the township, obtained the assistance of Mr. Salter in the 
preparation of a echeme. There was a general opinion in favour 
of the proposal. Thé Council had also this advantage in the way 
of consumers: The tramway from Lamberbead Green to Wigan 
was the property of the Wigan Corporation, who leased the lines 
to the tramway company, and the Council had power by which 
they could give notice in the course of two months time to purchase 
the tramway so fat as it plied in their own township, and the 

resent intention of the Council was to make the purchase. The 

igan Corporation proposed to supply electric traction to tramways 
within their own district, and that energy would be supplied by 
someone in the Pemberton district. At a low estimate ib was 
reasonably expected that there would be a profit of about £900 a 
year. ie N 
Cambridge. — Recently an application was made to the Town 
Council by the National Telephone Company to permit the 
company to lay down a system of underground wires. The Town 
Council have adopted a report from a committee affirming the 
desirability of substitating an underground syatem of telephonic 
communication for that now in use, The committee thought that 
if a license were obtained the Corporation might themselves 
establieh such a system. They, however, could not recommend 
the Council to apply for a license at the present time. At present 
they thought thad no active stepe should be taken, buo that any 
fresh application made by a company for a license should receive 
careful consideration; or, if the National Telephone Company 
would consent to make a substantial reduction in their charges, 
that, in that case, the application made by them should be enter- 
tained. The Council have granted an application made on behalf 
of her Mejeaty’s Postmaster General for permission to erect a line 
of poles and wires on condition that the poles in the lane bé placed 
next the wall of Corpus Christi College, and that steps be taken 
to prevent persone climbing ap the poles and damaging the wall. 
The Paving, Drainage, and Lighting Committee has submitted 
a report recommending that the services of a competent electrician 
should be obtained to test the variation of electric pressure ab the 
terminals of such consumers as may from time to time desire to 
have their electric supply tested. They aleo recommended that a 
recording voltmeter purchased. at a cosb of about £16 for the 
use of the electrician acting on behalf of the Corporation. The 
report has been referred back to the committee. 

Coventry.—The City Council have adopted a report of the 
Electric Light Committee sige that there had been an increase 
in the number of customers during the year from 135 to 226, and 
the lamps connected had in from 10,699 (8 c.p.) to 17,806, 
and further connections are being made. The number of unite 
sold increased from 149,547 to 229 607, and the revenue from saie 
of current and meter rental from £3,597. 2s. Od. to £4,188. 
16a. 74d. In comparing these figures, the committee state ib 
must be borne in d that last year’s report covered a period of 
15 months, and also that during the year which has just expired 
electric streeb lighting has been inaugurated. If the com on 
is confined to privafe lighting only, and the figures taken for the 
periods of 12 months ending March 31, 1900, and 1899 respectively, 
the unita sold have been 169 657, against 110,106, and the revenue 
from sale of current £3,500. 83. 4d., against £2,640. 103. ld. The 
increase in receipts has not been proportionately lnd ir as the 
increase in sales, owing to the alteration in the e of rebates, 
which came into efféctb ab the commencement of the year. 
profit on working is £786. 19s. 84d., against £338. 88. 54d. for the 
previous 15 months. This would have been substantially greater 


bat for the rise in the price of coal, Deducting the worki 


profid of £786. 19s. 84d., the net charge on the rates is £1,745. 
3a. 54d. 3 £1,629. 9». 34d. last year. The quarterly state- 
ment of the Eleotrid Light Committee contained the following 
items: Electricity eapplied during the quarter ending March 31, 
88,339 units; 1889, 37,248 unite, Rentals for quarter, £1,857. 
6s. 3d. ; 1899, £945. 19s. 5d. Number of consumers on March 31, 
226 ; 1899, 135. 

New Issues.—The Calcubta Electric Supply Corporation are 
aboub to offer to the shareholders for su ption until July 18 


— - 
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10,000 shares of £5 each, to rank in 
issued shares of the ,campany wher fof y.paid ‘up, ab £5. 108., or 
10s. premium for each £5 ehare. These shares are offered pro rata 
fo the existing members in the proportion of one share for every 
two shares now held.—The Liverpool Overhead Railway Company 
invite subscriptions, until June 30, for 5,000 ordinary shares of 
ElO esch at £8 per shate. e shares will rank for dividend upon 
the whole amount (£10 per eharé) as from July 1, 1900. The 
additional capital is required for the electrical equipment of the 
tramways, leased to the 8 the Waterloo- with Seaforth 
and Great Crosby District Councils under the company’s Acv, 1899, 
for additional rohling stock, the acceleration of the railway 
service, improving the lighting of the carriages, and other expendi- 
ture of the company on capital account.—The Financial News 
understands that the prospectus of the be Leta teat Telegraph 
Corporation, Limited, will shortly be issued to the public. The 
capital of the company will be 9998 in ordinary shares of £1, 
of which the present iesue is 80,000. Of this 26, f66 shares willbe 
taken by the vendors in pard payment of the purchase considera- 
tion, and 53 334 shares will · be dffered for public subscription ab 
p The directors will be the Right Hon. Sir James Fergurson, 
b, G. C. S I., M.P., 80, Cornwall-gardene, S.W. (chairman) ; 
Mr. H. Knatchball-Hugessen, Lynstead, Sittiügbourhis Kent; 
Colonel H. C. Seddon, R. E. (retired), 67, Wesb Cromwell - road, 
road, S. W. (late 5 engineer, H. M. Dockyard, Ports - 
mouth); and Mr. C. E. Spagnciettf, M. I. C. E., 2, Craven - terrace. 
Ealing; and one other director to be nominated by the Exchange 
Telegraph Company, Limited, from its Board after allotment. 


Cork.—The following- report has been adopted by the Corpora- 
tion: Re extension of electric fighting, your Eleetric Ligh ing 
Sub-Committee which met on May 14, 17, and 22 was reprerented 
by Alderman Phair, Coancillora Firmo, Seully, O’Shea, Millard, 
Kinmonth, and Newman, and visited all the thoroughfares to 
which their attention was directed by the Council. Vopr com- 
mittee selected sites for the erection of 84 arc lamps of the same 
power as those ab present existing, and instruc me to mark 
them on the accompenying plan ; also to prepare a report showing 
the number of gas lamps which would be rendered unnecessary hy 
the adoption of electric light, and the relative efficiency of the 
two illaminants. The accompanying table gives the number of 
arc lamps proposed in the different thoroughfares, the number of 
gas anp superseded, and tbe . power of each. From 
the teble it will be seen that the total cost of 81 arc lamps 
will be £1,260, and the cost of the existing 270 5 gas lamps, 
£766. 88. 4d., showing an extra cosb of £498. 1 18. 8d. if arc lights 
are adopted. On the other hand, the illuminating power of 84 arce 
would be 168,000 c.p., while the 2704 gas lamps have only an 
illuminating power equal to 2,705 candles, showing an increase in 
illgmination in favour of electric light equal to 165 295 candles, 
or, in other words, the arc light will give 62 times the light of the 
prosent gas lamps. Asit will be necessary to arrange bbe lamps 


series of five, it will be necessary to increase the number of arcs 


to 85, and I would suggest the corner of the Military-road and 


Welling-road as the most suitable site. This would mean an 
increase in cost of £15, and a deduction of £11. 6s. 4d. for four 
gas lamps, making the extra expenditure for electric lighting 
£502. 58. per annum. If the Council decide to erect the lamps, 
the Great Southern and Western Railway Company should con- 
tribute the cost of one lamp, as ib will save them a lane expenditure 
in gas.— (Signed) HENRY A. CUTLER, city engineen”. - 


London County Council.—The following reports came before 
Tuesday's meeting: The Asylums Committee réported recom- 
mending (a) that the scheme for the provision of a central station 
for the supply of water and electricity to the asylums to beerected 
on the Horton Estate be approved; (5) that the estimate submitted 
by the Finance Committee for a farther expenditure of £39,000 for 
the above purpose be approved. The estimated cost is as follows: 
for all buildings, cooling reservoir, and 40,000 gallon steel water- 
tank, as per quantities taken out, £14,500 ; electric lighting plant, 
£18,000; deep-well pumps, force pumps, water-softening plant, 
and water-mains to boundary of station site, £3,700; oak pale 
fence enclosing site, £550; machine tools and equipment, £700; 
clerk of works, travelling expenses, stationery, printing, and 
items for quantity surveyors, £800; contingencies, £750.” The 
Highways Committee reported thab they had considered an 
application, dated May.31, 1900, from the engineer of the City of 
London Electric Lighting Company, for permission to substitute 
l4in. by llin, trougbing for the Qin. by 6in. troughing at present 
in the Queen Victoria-streeb gubway between Blackfriars and Sb. 
Andrew’s-hill. There appeared to be no objection to the proposed 
substitution, and they had, acting on behalf of the Council, sanc- 
tioned the execution of the work, such sanction being subject, 
however, to the following conditions: that the work be carried 
out, and any damage thab may be done to the subway in 
the execution of the work be made good, to the satisfaction of 
the Coancil’s chief engineer, and ab the cost of.the company ; that 
the company do pay increased rent in accordance with the scale 
laid down by the Council in respect of the space which will bo 
occupied in the subway by the larger troughing ; and that the 
work be in all respects carried out in conformity with the regula 
tions of the Board of Trade. The same committee reported that 
the Charing Cross and Strand Electricity Supply Corporation had 
given a notice, under the City of London Order, 1899, of intention 
to lsy mains along the Victoria-embankment subway between 
Carmelite- street and New Bridge-street, and along a part of that 
street which was within the City. They thought that the proposed 


works might be approved, subject to the usual conditions relative 


to works affecting the Council’s subways, and they recommended 
accordingly. Both these recommendations were agreed do. 


＋ 


all respects with the existing 


, Personal.—Mr. R. J. 2 8 8 who has resigned his position as 
outside saperintendent for the Sheffield Corporation tramways in 
order to Become the general manager of the Southport tramway 
service, was recently the recipient of a number of presents sub- 
ecribed for by the tramway servants of all grades, and the spirit 
with which these ents were given left no doubt as to the high 
steem in Which that gentleman was held throughoub the service. 
he gathering took place at the Corner Pin Hotel, Wicker, and 
as well attended. uneillor J. C. Whiteley, who presided, said 
pest they much regretted to lose Mr. Wilton, though they had the 
atisfaction of knowing he was going to a better position. ‘He 
Heved that whatever friction might have occurred in tramway 
abtere, ‘no part of it had existed so far as Me. Wilton was con- 
erned. Mr. A. H. Lowe (mechanical engineer at the power 
tation), on behalf of the tramway employés and friends, presented 
t. Wilton with a handsome gold watch and chain, suitably 
nscribed. He eeconded the sentiments expreesed by the , 
nd aid it gave him great pleasure to be the means of handing 
r. Wilton that token of esteem from the men with whom be had 
ome in contact. Mr. A. King (wire construction depattment) 
resented an umbrella and a meerschaum pipe in ‘case on behalf of 
he construction (wire) men, and said that all he had to rd was that 
he hoped the next bose” they gob would be equal to Mr. Wilton. 
r.-J. Orme, on behalf of the permanent-way department, 
anded Mr. Wilton a silver cigarette case, saying that they wished 
r. Wilton every success health, and ‘happiness in his new office. 
Other speakers also referred to the energetic manner in which Mr. 
‘Wilton had performed his duties, and the interest he had appeared 
to take in his workmen. The whole proceedings suggest that it 


might have been well worth while for the Sheffield Corporation to 
retain the ger vices of a man at once s0 ca 
diked. Mr. Wilton thanked the various speakers for the kind 
opinions expressed, and for the presentations, of which he was 
prond, especially, becanee of the spirit in which they were given. 


pable and so aniversally 


© was sorry to leave Sheffield in one way, because he h 


treated with great react by the men, and he only hoped he 
y 


would be treated as we e men among whom he was going. 
He hoped the Sheffield electric trams would flourish. He regretted 
the absence of Mr, Fell, who, he was sure, would try to do what 


was right by the men, and now the management had been re- 
organieed he had no doubt that the tramway concern would prove 
very succeseful. Obber addresses, recitals, and songs completed 


the entertainment. 
ee eee Sears eet 


PHYSICAL SOCIETY. 


Ab the ordinary meeting of thia society held on June 22, Mr., 


T. H. Blakesley (vice-president) in the chair, a. paper entitled 
„Notes on Gas Thermometry,” by. Dr. P. Chappuis, was read by 
Dr. Hasker. The author having been led to 
hydrogen could not, be used as a. 
temperatures on account of its action on the walle of the glas 
reservoirs, has had recourse bo a constant. volume nitrogen thermo- 
meter with an initial pressure slightly under 800mm. The value 
of the coefficiend of expansion o 

variable, diminishing up to 80deg. C. an 
In fact, nitrogen ad 100deg. C. behaves like hydrogen at the ordinary 


ise that 
ometrio substance ab high 


pirogen ab constanb. volume is 
then increasing slightly. 


temperatures, its compressibility being legs than thab required by 
Boyle’s law. A table of corrections was therefore prepared. The 


‘readings of the conatant-volame nitrogen thermometer are too 


low, bub the corrections are small, amounting to avoul O Orao C. 
ab the temperature of boiling. aulphur. The mean result of the 
author’s experiments for the boiling point of sulphur is 445-2deg. 
under a pressure of 767mm. Callendar and Griffiths’s result 
obtained with a constant-pressure air thermometer is 444 53deg. 
The difference is attributed to the join action of several 
causes: (1) The corrections for a constanb-pressyre thermometer 
are aboub double those of a constant-volume instrument. 
This correction applied to Callendar and Griffiths's result, would 
raise ib about O Ideg. (2) Callendar and Griffiths have ueed 
a value. for the gas constant which is larger than that obtained 
by more recent experiments. sre, an latter value, the boiling 
point would be raised to 445deg. (3) The divergence may be due 
to the expansion of the reservoir. The mosd accurate way of 
determining this is by the interference method of Fizeau. is 
method is used with emall pieces of the material, and the author 
has employed it to determine the coefficient of expansion between 
Odeg. and 100deg. Extrapolation to 450deg. might cause errors. 
The linear expansion has recently been dete ed by Bedford 
between Odeg. and 840deg. by a comparator method. The 
homogeneity of porcelain is doubtful, especially when glazed, 
and the great differences occurring between the expansions 
obtained from the above methods is attributed to the change in 
form of the: tube in Bedford’s experiments, brought about by 
unequal thickness and want of homogeneity and consequent 
unequal expansion. The author, therefore, adheres to his value 
of the boiling point obtained from the expansion of the Fizcau 
method, whilst recognising the uncertainty attaching -to the 
application of the coefficient of expansion of the reservoir over an 
interval four times as great as that over which it was determined. 


A paper on A Comparison of Impure Platinum Thermo- 
meters,” by Mr. H. M, Tory, was read by Prof. Callendar. The 
object of this paper is to investigate the probable order of 
accuracy attainable in the determination of high temperatures by 
the use of ordinary commercial specimens of platinum wire. Five 
wires were compared from eg. to 1, eg. C. The funda- 
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mental coefficients of the wires varied within 40 per cent, of the 
maximum value, but the tures observed by them when 
calculated on the platinum o by. means of the ordinary simple 
formula did nob differ by more than 9deg. ab 1.000deg. C. Hach 
wire was directly compared with a pure standard wire, the two 
being wound side by side in the same tube. Curves have been 
drawn with the platinum temporatures of the standard wire as 
abedise e, and the differences between the tomperatayss indicated 
by the two. wires compared as ordinates. These curves are all 
straight lines within the limite of obeervation, and hence the 
determination of two constants as sufficient to enable us to 
compare an impure platinum thermometer with the standard. and 
therefore with the scale of the thermometer. The two con- 
stants can ab once be obtained from observations ab the boiling 
point of sulphur and the freezing point of silver, and thus a 
ractical. thermemetric scale can be established, which bet ween 

og.-1,000deg. never differs by more than two or three degrecs 
from the gas scale. 

Pref. Callendar said he was unable to agree with the correc- 
tion to his observations suggested by M. P. Chappuis. He con- 
sidered that the uncertaint the coefficient of expansion of the 
gas was due to uncertain changes in the volume of the bulb, and 
to uncertainty in the coefficient of expansion of mercury. The 
fundamental coefficienp of mercury was 00018153 according to 
Regnault, 00018216 according to the later reduction of Broch, and 
00018256 according to experiments by Chappuis with a hard glass 
bulb. It made a difference of no less than 4 per cent, in the 
fundamental coefficient of expansion of the glass according as the 
original results of Regnault, or the value fonnd by Chappuis 
assuming the linear expansion of the glas», were adopted. The 
importance of the changes in the volume of the bulb had been 
fully pointed out, and a method of taking approximate account of 
these changes had been explained in the paper on the boilivg point 
of sulphur in 1890. Unfortunately, the glass employed was rather 
soft, and the changes of volume which occurred were too great to 

id of the most accurate determination of the coefficient. 

he boiling point when corrected for the smaller expansion of the 
bulb came out lower than 444°53deg. With regard to porcelain 
Prof. Callendar did not consider it a good material on account of 
the glaze. He did nob think that the average coefficient of a tube 
or bulb over a large range of temperature could be inferred from a 
small and possibly asymmetric specimen. The resulta might be 
less inconsistent in the case of homogeneous and well annealed 
metallic bulbs. The correction for the expansion of the bulb was, 
he believed, given by the ig seme dt=(c+b0)¢(¢-100). He 
did nob agree with M. P. Chappuis that the correction was 
independent of c, although the value of 5 was certainly moet 
important ab high temperatures. He also wished to take exception 
to the method adopted by Chappuje of calculating the correction 
of the-nitrogen thermometer. According to Joule and Thomson, 
the correction should be greater; according to other authorities ib 
ht be lees. He hoped to discuss bhis io a future communication 

to 6 society. i . 

Mr, Glazebreok said that although he placed confidence in 

Chappiue’s formula for a definite piece of porcelain between 


certain temperatures, he thoughd further and carefal work was 
neoersary before fixing on a formula for ordinary use. 
Prof. Carhart said he would like to see à com made 


betweén the resaltes of experiments with gas thermometers and 
those with platinum and: platinum-rhodium eouplee. 

Mr. Rose-Innes expreseed hie interest in the behaviour of 
nitrogen about 100dég. C., as mentioned in M. Chappius’s paper. 

Dr. Lehfeldt said the peculiarities of the nitrogen scale between 
e to 80deg. might be explained by the reversal of the pro- 
perties of nitrogen between Odeg. and 100deg. ; 

Tbe society then adjourned until October, 


‘PROVISIONAL PATENTS, 1900. 


JUNE 18, 

11011. Improvements in electrical switches fer heavy currents 
and high potentials. Henry W. Clothier, Fulwood, Hope, 
near Sheffield. m E 

11020. Improvements in or connected with electric lamps. 
William Miller Walters, 4, Clayton-equare, Liverpool. 

11088. Au electrical apparatus for adjusting tramrail points. 
Joesph Edward Macaulay, 3, Sorrento-terrace, Dalkey, 
co. Dublin. (Complete specification.) 

11025. Improvements in electric apparatus for lifebuoys and 
light to facilitate the rescue of persons from drown- 

. ing, and for ether purposes. Henry Binks, 34, Leaden- 
hall-street, London. aa ` 

11026. Improvements in cord grips for electric light fittings. 
Andreas Peter Lundberg and Gus:af Charles Lundberg, 
18, Fulham - place, Paddington, London. (Complete 
specification.) . 

11054, Electzically-eperated eloth-cntting machines. Nicholas 
Garland, 4, South-street, Finsbury, ‘London. 

3 JUNE 19. 

11697. Improvements in electrical accumulators or secondary 
batteries, and in the manufacture of the same, Henry 
Woodward, 77, Colmore-row, Birmingham. 

11000. Improvements in electric targets. James Paterson, 30, 
en fa road, Forest Gate, London, (Complete specifica- 

D, 


11101. Improveniqnts relating to thé measurement of the 
magnetic properties of irdm ahd stedl. Frederick 


William Le Tall, W e Norfolk - street, 
Strand, London. (Miles Walker, United States.) 
Imprevements in electrie patterns for. punching 
machines, for embroidering machines, and for 
Jacquard looms. Edmund Edwards, 65, Chanoery-lane, 
London. (Curt Handwerck, Germany.) (Complete 
specification. ) 8 oe 
11198. Improvement in ploughs for conduit electric railway cara, 
James Banker Gottsberger, 70, Chancery-lane, London, 
(Date applied for under Patents, etc., Act, 1883, Seo. 103, 
Jan. 4, 1900, being date of application in United States. 
(Complete specification. ) f 


JUNE 20. 


11167. 


Improvements in telephone switchboards. Alfred 
Whalley, Ashville, Helsby, near Warrington. 3 
11190. An improvement in fer high-tension selee- 
1 de olor ater aera 5 proe aod 115 mg Birk- 
+ heck Bank-chaatbers, Soythampton-buildings, Chancery- 
lane, London; (Siemens und Halske Aktier. Gesellschaft, 
Germany.) (Complete specificatiob. ) 

11206. Improvements in electric switches and like apparatus 
for mahiog and breaking electric circuits. Gerald: 
‘William Partridge and George Keith Buller Elphin- 
stone, 46, Lincoln's- inn fields, London. eS 

11207. Improvements in or relating to. the distribution of 
electricity. Leonard Andrews, 46, Lincoln’s-inn-fields, 
London. ` E 

11268. Improvements in electric signalliag apparatus. Frederic 

Joseph Warden-Stevens, 46, Lincoln’s-ian-fields, London. 
11917. Improvements in the method of amd material for 
© ` govering electric cables, conductors, or wires with 
insulating material. George Edward Heyl- Dia, 6, Lord- 

street, Liverpool. l ; i 

11218. Improvements in telegraph transmitting devices. Henry 
Vincent Gill, 6, Lord-street, Liverpool. ae 

JUNE 21, 

11243. Improvements in polarised elect:ic bells fer alter- 
nating current. The British Electric Works Company, 
Limited, and Bertel Brander, 24, Temple- row, Birm- 
ingham. i 

11255. A new or improved composition used for making oloo- 

trical insulators and other articles. Arthur William 
Bundy Pearson, 1144, Chancery-lane, London. - 

11260. Improvements in electric accumulators and in electrodes 
therefor. Alberto Tribelhorn, 11, Southampton-build- 
ings, Chancery-lane, London. 1 

11263. Imprevements in or r to electric lamps and 

C fittings therefor. Hugo Hirst, 165, Queen Victoria- 
street, London. 

11264. Improvements in or relating to switchboards for electric 
distribution. Hugo Hirst, 165, Queen Victoria street, 
-London. 

11878. Improved means of and apparatus for preventing the 
premature starting of dynamos or the like used in 
connection with electrico lifts. Johann Hofbauer, 45, 

- Southampton-buildings, Chancery lane, London. (Com- 
plete specification.) =- 

11887. Improvements in or relating ta conduits for. electric 

conducters.. Frank Jones, 6, Lerd-steset, Liverpool. 

ie . Jung 2. 1 

11360. Improved fuseboard or distributing. box, also applicable 
aa a junction or connecting. box.- Ralph Gooch Tyler 
and William Evan David Duncan, 20, New Bridge-street, 
London. ; | 

11340. Improvements in and connected with electric clock- 

work. Martin Fischer, 42, Neuenweg, Barmen, Germany. 

11344. Improvements in the manufacture ef- flamente for 

- incandescing electric lamps. William Lawrence 
Voelker, Clun House, Surroy-street, Strand, London. 

11858. Improvements in or connected with secondary batteries. 
Henry Uppleby Wollaston and Thomas Vaughan Sherrin, 
4, South-street, Finsbury, London. a 

11361. Improvements in oeiliag rosos d 
pendant electric lamps. John 
70, Chancery-lane, London. 5 

po t 2 . 7 JUNE 23. ae 

11406. Improvements in the efectrical equipment of rail 
vehicles for the purpose of lighting, skating, and 
ventilation. Alfred Zehden, 28, New Bridge street, 
London. (Complete specification.) © © © t- -° 

11428. An improved electremagnet of high attractive force. 
Max Vogeleang and Friedrich Lindenstruth, 6, Lord- 
street, Liverpool. (Complete specification.) 

11437. Improvements in electric insulators. Emil Risler, 
Birkbeck Bank - chambers, Southampton - buildings, 

| Chancery-Jane, London. | 

11438, Improvements in casings for the jeintings ef under- 
ground electric cables. Siemens Bros. and Co., Limited, 
ee eee = toa Padine oan ale 

-chambers, Southampton-bui , Chanoery- 
London. (Complete specification, ) ý 


11140. 


attachments for 
riffiths Sanders Lee, 
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COMPLETE SPECIFICATIONS ACCEPTED. 


8188. Rheostats or electric resistance switches. 


12730. Galvanic cell. 
12767. Coin-freed electricity meters. 


To be published on July 14. 
1899, 


Marr Laidler 


and Sunderland Forge and Engineering Company, 


Limited. 
Offenbroich and Rockel. 
Beaumont. 


12883. Apparatus for repairing incandescence electric lamps. 


12968, 
18111, 


13174. 
13271. 
13509. 
14906, 


14908, 


15138.. 


15139. 


15581. 
15599. 


16410. 
17208 


17410. 
18414, 


21778. 
22807. 


„ Electric transformers, 


Dumont. (Date applied for under International Conven- 
tion, April 12, 1899.) 


Eleotrically-propelled road vehicles. Northey, and 
Electric Motive Power Company, Limited. 

Electrical switches. Wade, and Electric Motive Power 
Company, Limited. 

Electric signalling apparatus. Herzog. 

Telephone exchange systems, Sinclair and Aitken. 

Electric cranes, Aldridge. — 

Fuso blocks for electric cironits. Davis. (Date applied 
for under International Convention, Jan. 30, 1899.) 


Method of and apparatus for indicating potential in 
systems of electrical distribution. Mershom. (Date 
applied for under International Convention, Feb, 1, 1899.) 

Electric generators and motors. Lamme and Mallet. 
Sg applied for under International Convention, Feb. 6, 


Automatic electric circuit breakers. Wright and 


Aalborg. (Date applied for under International Con- 
vention, March 23, 1899.) 


Switch and ceiling rose or other like fitting for electric 
lighting purposes. Jevons and Lloyd. 


Electric switches and like apparatus for making and 
breaking electric circuits, Partridge and Elphinatone. 


Electric arc lamps. Eckstein and Angold. 
Arrangements of connections and oconductors for 
railways worked by electricity. Winter and Fiitter. 

Electric acoumulators, Haddan. (Goldstein.) 


Electric contacts or current. taking devices. Greil and 
Audiger. 


Electrically- controlled elevators or lifts, Rowntree. 
Manufacture of lead peroxide, and its application to 
electrical storage batteries, Beckmann. 


1900. 


- Tacandescence electric lamps, Lake. (Shearman.) 

. Janction-boxes for electric conductors. Waterhouse, 
and Simplex Steel Conduit Company, Limited. 

Method of producing complex chemical compounds by 
electrolysis with alternating ocurronts, Thompson. 
(Sinding- Larsen.) 


Wise. (Actien-Gesellachaft Elek- 
tricitatewerke, vorm. O. L. Kummer und Co.) 


Two- liquid primary batteries and regenerating same. 
Johnson. (Dercum.) 


Process for the production of electrically conductive 
illuminating bodies. Dannert. 


Galvanic battery. Albert Charles Martin. 


. Electric smelting furnaces. . Koller. 


9464. Manufacture of filaments for incandescent electric 
lights.. Husselman. 
TRAFFIC RETURNS. 
1 Kotaru for increase Total — for 
Ending 1900. 1899. decrease. 1900. 1899. 


E E se le e 


Aberdeen Corp’rat’n| June23 | 710 611 + 99| 2,164 | 1,885 
Birmingham Tram. | | 
ways Co.. „ 23 |4 5614, 180 + 381 105.740 99,393 

Blackburn Corp’ rat'n ,, 23] 419 482, - 63 9,194 10 590 
Blackpool Corporatn. ,, 21 762 513, + 249 6.588 5267 
Blackpool-Fleet wood „, 23 683 611 + 72 9,401 | 9,321 
Bolton Corporation.. — — — = — — 
Bradford City Trame „ 24 458 374 + 845 956a 4 670 
Bristol Tramways Co.] ,, 22 3,201 3 023 + 177 — — 
City & South London » 24 1.500 933 + 567 32,234 25,914 
Dover Tramways ...| „, 23 216 202 + 14 4,288 4, 021 
Dublin U. T., elec. care „„ 22 3,6701, 725 72,395 — — 
Dublin S. D. Electric; „ 22 956 1,085 - 129 — — 
Halifax Corporation „ 25| 780) 589 + 191] 8,715 | 6,116 
Fe Corporat’n „ 23 1.347 — — 14, 1064 — 

5 „ 167 8,043 7,442 + 601 172.751 151.766 
Liverpool oe » 24 1.606 1,439, + 167 35,820 34,730 

ration 917 24 2, 330 pemi = — R 
Benth Ste shire » 22 714 656 + 58 16.915 15,826 
l 
a Since April 1. b Partly electrical. 
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COMPANIES’ STOCK AND SHARE LIST. 
Name. Amount PeR 
Commercial and Industrial.— 
n Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 4-3 
. — Ord., 1-40,000 2 ELET) co as cs as to an 5 = 11-13 
—— 0 per cent. Cum. Pret. 1-37,600 ..——. eee Mer 318. 
EA 5 per cent, 6 2 0 6 „2 % as o.o „ a 108 as 98- 
British Blectric Works ary, 35 0 e T a pt 
—— per cent, Cum, Pref., 1-50,000 C = 18/16-15/16 
— 4} cent. First M Debentures ........ 108 .. 90-101 
British W ouse Elec. and Manuf. , 6 per cent. Prot. — 
Brush Electrical ary ee me „ „% „%0 as po œo oe 3 = 1 -1 
per cent. Debenture Stock g e. ae oe =o 00 2 ao as 100 ee 100-114 
—i Mike aa o I OR a e 100 — 108-106 
@€@ 0 @e 6668 Ce CS GS E- A-E- A OC OO GD OD EF GD 5 = 1 143 
55 pints Prel. onan „„ „ „„ „ ao es an ao at „„ as oo 9 5 æ 
Orompton and Oo, 9465 2 ce 922 ao o9 me an oo as a ow 8 as 4 
Bdiso cent, Debentures -. — =. „„ 7 x 10. 
n Pe Swan United, Ordinary — ..... — aia ie eas ea eg a — 
5 per oent. Debentures .......... as os co 6 44 
4 cent. Deb, Stook, Red... coos etm ce 2 ee @ a as 100 = 
Bleoctric Construction .. 2 2 „% wr eeenee 69 88 Y] 3 e 3. 
—— | per cent, Cumulative Fret. . Yarere ETE «„ 3 a. 8- 
dent. Perp. 1st Mort. Deb.. 222.2 100 ~ 108-1 
W. T. Hen y's Telegraph Works, Ordinary . senesi skee es — 8 ~ 18-14 
pee oiak ereace e820 00 „%%% 08 „% „ „ oe 86 OS OD 6 = 1571 
4¢ per cent. Dobenturess cance — 10 — 1 é 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 ~ 31-28 
cent. Debentures .........c.ccccecscces .. 100 .. 100-108 
Telegraph traction and Maintenances . — = = — — we 18 ~ 8539 
Tel ph M 3 Ordinary a E Š 10711 
ogra an ng nary ee @e6 meee ae — 
—— 5 per cent. Cum. P ANA E 3 e “Dee ets 
Willans and Robinson, Ordinary. 1-80, ......  ..cccece 5 . 11-12 
—— per cent. Cum. Pref., 30,00 001.80 e = 8271 
—— 4} per cent. F. rat Mortgage Debenture Stock, Red. 100 .. 104-106 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District O:dincry 1,201-101,200 . 133 t2 
Bournemouth and Poole, Ordlnarrs „ 10 111 
44 per cent. Cum. Prei. 10 .. 1611 
promptior and Keusington, ordinary V x b.. 7-8 
7 per cent. Freferen es 6 — 
Calcutta Electric Supply oes Ordinary, ne os. 7000. 5 a 1 
Charing Cross and Strau S coccm cose „ 103 
4 5 Prei. 2 „%% %% „ „e „ „eee 5 =e -6 
Chelsea a par ca bate 66 %%% „„ „%% „„ ce eet -coges 5 aw 11 
r bentures TETELE ETE % 20 100 co 1 110 
Otty of Lon on eeern os se me „ „ „ 60 10 ee 8$- 
a Dar oent. Canaiative Pret. .. ee eeserveseave 10 ee 12-1 
> pee cont Debenture Stock . 333 - 100 . 1%. 
County of don and Brush Provincial, Ordinary ere l0 a 9-10 
6 per cent. Cum. Pref. : „ 10 — 113-12 
43 per cent. Debentures "Prov. Oerts. All pd. Md. — æ 110-118 
Edmundsons’ Electricity Corporation, Ordinary, 1-17, 400. 6 4316 
4} per cent. First Mort. Dobꝛ 101-104 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 9ł-10 


EEEE ESEESE ETE TEESE ETETETE T] 


Ordinary 
6 per cent. Prell nn 


er 
= 


b 
4 per cent. Ist Mortgene Debenture Stock, Red. .. 100 298100 
Metropolitan, Ordluaee ggg cccs ns 10 .. 189-14 
per cent. "Krst M e Debenture Stuck .... 10A . 118-11 
ve cent. Mortgage Debenture, Red .......... 100 .. 97-00 
Notting Electric Lighting .......... ccecccs-cccesee 10 . 16-17 
Oriental, 12 c A ve ealkce eee 1 if 
toe N. op = se * as oo oo 4 es ba 
on, Noeoe·rprypl we 
Oxford Electric, Ordinary, 1-96 and 407-10,8i0 ae 
Eiver Plate Klectric Light and Traction, Deb. 100 76 
Royal E cal „ of Montreal . $100 .. 165-185 
44 per cent Shares Mortgage “Debentures or -- 104-107 
Bmithfield Markets Electric Supply, Ltd., Ord., 1-12,000 . 5 .. 2-2) 
4 per cent. Debenture Stock ... 1... cece eee cees 100 - 85-06 
South London, Ordinary . cocceccese 8 . BH} 
8t. James's and Pall Mall, ‘Ordinary, 101-20,080 ` OE hes nity 
7 per cent. Pref. 0006 S008 0.0 EERIE E LCE E EE ET a 5 0 1 
Westminster, Ordinary . Beseceggsecoseceacene 6 ae 11-1 
Electrie a 
Central London, Ordinary ......- ccccccee cccccccceccce 10 . 103-10 
Pref. Half-Shares eeee ~® ee ee eseeeeeeene@eesseeeoeeveee 6 ee 155 
de fe rred LE OEE EEEREN J 5 ee 6 
Oity and and Bouth London, Consolidated Ordinary ETTET 1 1 s ar 
ary „ 6% %% %%% % „% 6% %% „% „% „60 aes bed 
4 per cent. Debenture Stock e e e e e 100s 123 128 
5 per cent. . Stock — ————5— 30) . 140-146 
eeaeeeceggteesvece os 100 ee. 182-187 
Liverpool Overhead t cent. Prei- cevccccecscscs “= 138-183 
Waterloo and City, 5 JF 100 .. 106.103 
Eleetrie Tramways.— 
Blackpool and Fleet wood Tramroad FFC 10 .. 177 
Brisbane Tram wan : eovces 100 .. 108-1 
British Columbia Electric Railway Co., 0 per . Pref. . oo 10 .. 103-103 
British Electric N 5 50,000 ...... 10 .. 186-17 
— 60,001 -75, „ 6 66 %% %% „%% %% % 6 6 0„ 10 ao 16-17 
6 per polar, Cm. Pi. 60,000 c 10 — 12-183 
pd per cent. 88 1 — Stock . ........ 100 .. 124-187 
1900 100 — 120128 
B. “Ayres & Belgrano Tram., “A” 6 per cent. Om. Pf ,1-40,000 b .. 6-5 
—— " B” 6 per cent. Cm. on £27 G00 wis 0 „„ „„ 5 4- 
6 per cent. Deb. Stoc k, Red. F 100 .. 101-1 
Isle of Man Electric Power, 1- 95 Moo „ 1 .. 18/16 
6 per cent. Preference, 100 ,001-170,000 ũ n- 1 . 8/16} 
Kidderminster and District Lighting and Treue, Pref.. .. 10 .. 93-10 
New General Traction, Ordinary.. m . b — 51 
6 per cent. Cum. Prein i 5 . 6365 
Oldham, Aston, and Hyde Tramway, Ordinary e 10 .. 16-18 
6 per cent. Cum. Rs Wise te E E 8 10. 10$ 
Potteries Electric Traction, A. La allan æ.. 10 œ 1 971 
— 5 per cent. Cum. Pref., 1-20 10 w -10 
Telephones. — 
6 per cent. Cum. First Frei. FF — 10 .. 1214 
6 per cent. Cum. Second Pref. 00 as ans oo V Oe ao as OF 10 oe 13-14 
EPE cent. Deb. Stock, Bod. a Ad — 100 98-10 
Oriental Te and Blectric Company 2 2222 1 = 15/16-1 1/16 
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